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Abstract—Ikonza angolensis sp. n. is described from southwestern Angola which is the first record of the family
Issidae from this country. The fore and hind wing structure and venation are illustrated for Kovacsiana abyssinica,
Chimetopon camerunensis, Issus pospisili, and Tempsa sp. Ecological data on Tetrica fusca in Vietnam are pro-
vided for the first time. The evolution and distribution of the family Issidae are briefly discussed.
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The fauna of the family Issidae Spinola in tropical
Africa is very poorly known, only six genera with
20 species being recorded in the region (Gnezdilov,
2013b). Five genera are endemic to the Afrotropical
Realm (Chimetopon Schmidt, 1910; Hemisobium
Schmidt, 1911; Jlkonza Hesse, 1925; Katonella
Schmidt, 1911; Kivupterum Dlabola, 1985), and only
the genus Kovacsiana Synave, 1956 is also repre-
sented by the species K. abyssinica Synave, 1956 on
Rhodes Island in the southern Mediterranean (Gnez-
dilov et al., 2014). The taxonomic position of many
species described from tropical Africa needs to be
clarified. In this communication I describe a new
species of the genus lkonza which is important for
understanding the evolution of the family and the his-
tory of its dispersal in the Old Worlde (Gnezdilov,
2015b).

Most of the Afrotropical species of the family are
known from East Africa (Eritrea, Sudan, Ethiopia,
Tanzania), whereas the fauna of the equatorial West
Africa is totally unstudied, with the only species
Chimetopon camerunensis Schmidt, 1910 recorded in
Cameroon, Gabon, and Central African Republic
(Gnezdilov, 2013b). One more, undescribed species of
the genus Kovacsiana is known to me by collection
material from Nigeria. Only two species are known
from the south of Africa: lkonza lawrencei Hesse,
1925 from the north of Namibia (Hesse, 1925) and
a new species from southwestern Angola that is de-
scribed below. No representatives of Issidae are
known from Madagascar, Comoro and Mascarene

Islands, and the Seychelles, except for two introduced
species of Oriental origin (Gnezdilov, 2009, 2013b,
2015a).

Until now, the genus lkonza has been considered
monotypic. Its type species 1. lawrencei was described
from a single specimen, probably a female though its
exact sex remains unknown. The description and
drawings of I. lawrencei here are based on the photo-
graphs of the holotype. The new species described
below is placed in the genus /konza based on its simi-
larity with 1. lawrencei in the forewing venation, in
particular, the trifurcate radius and media.

The holotype of the new species is kept in the col-
lection of the British Museum of Natural History
(London; BMNH).

Genus IKONZA Hesse, 1925

Type species lkonza lawrencei Hesse, 1925.

Tkonza lawrencei Hesse, 1925 (Figs. 1, 2, 6, 22)
Tkonza lawrencei Hesse, 1925 : 160.

Description. Metope with sublateral carinae joined
in a horseshoe-shape under its upper margin, with
traces of median carina starting from its upper margin;
microsculpture present (Fig.2). Lateral parts of
sublateral carinae indistinct. Postclypeus without cari-
nae. Coryphe transversal, 3 times as wide as its me-
dian length, with weak median carina (Fig. 1). Prono-
tum with distinct median carina. Forewing with nar-
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Figs. 1-4. lkonza spp.: (1) I lawrencei Hesse, 1925, head and pronotum in dorsal view; (2) I lawrencei Hesse, 1925, head in ventral
view; (3) 1. angolensis sp. n., head and pronotum in dorsal view; (4) 1. angolensis sp. n., head in ventral view.

row hypocostal plate. R3 M3 CuAd 1 (Fig. 6), as in
Chimetopon camerunensis (Fig. 5). Clavus open, with
Pcu + A, joining its apex. Hind tibia with 2 lateral
spines distally and 10 spines apically. First metatar-
somere with 2 latero-apical and 9 intermediate spines.

Material. Holotype, “Otjimbumbe, Kunene R.,
Mar. 1923” (printed), “lkonza lawrencei Hesse Type”
(handwritten in drawing ink), “Type” (printed, red),
“SAM-HEM-A001573” (printed).

Ikonza angolensis Gnezdilov, sp. n.
(Figs. 3,4, 7,9-15, 19-21)

Description. Metope wide, noticeably dilated above
clypeus (Fig. 4). Metopoclypeal suture bent in a sharp
wedge-shape. Median carina of metope smoothed,
extending from its upper margin to its middle. Sublat-
eral carinae smoothed, joined in a horseshoe-shape
under upper margin of metope, bent toward its median
line above clypeus, with swollen ends (Fig. 20).
Clypeus without carinae. Coryphe transversal, about
2 times as wide as long, its anterior margin weakly
arched, convex, posterior margin arched, concave
(Fig. 3). Pro- and mesonotum without carinae. Prono-

tum with granular sculpture. Paradiscal fields narrow.
Paranotal lobes wide, without carinae. Tegulae small.
Forewings elongate, apically truncated, with narrow
hypocostal plate. R3 M3 Cud 1 (Figs. 7, 21). Trans-
versal veins scarce, located mostly between branches
of radius and distally between radius and media. Api-
ces of radius, media, and cubitus joined by transversal
veins. Clavus open, with Pcu + 4, joining its apex.
Hind wings 3-lobed, about as long as forewings
(Fig. 9). Hind tibia with 2 lateral spines. First metatar-
somere with 2 latero-apical and 7 intermediate spines,
the latter bearing subapical setae.

Upper part of metope between its upper margin and
sublateral carinae dark grayish brown to black
(Fig. 20). Sublateral carinae with vertical rows of yel-
low spots on either side. Middle part of metope light
yellow with dense brown punctation, or grayish brown
with light yellow spots forming cross-shaped pattern
(Fig. 20). Lower part of metope above clypeus light
yellow. Postclypeus light yellow frontally, with dark
grayish brown oblique stripes laterally. Anteclypeus
and lateral parts of postclypeus dark grayish brown.
Temples dark grayish brown. Genae light yellow.
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Figs. 5-7. Issidae, forewing: (5) Chimetopon camerunensis Schmidt, 1910; (6) lkonza lawrencei Hesse, 1925; (7) I. angolensis sp. n.

Scape and pedicel yellowish brown. Proboscis light
yellow, tip of its apical segment black. Coryphe light
yellow medially, dark grayish brown along margins on
the inside (Fig. 19). Pro- and mesonotum yellowish,
pronotum behind eyes dark grayish brown, angles of
mesonotum with 2 round grayish brown spots. Parano-
tal lobes light yellow. Forewings brown to dark gray-
ish brown, each with 2 large irregular light yellow
spots: one extending to clavus but not touching costal
margin, the other starting at about mid-wing on costal
margin and extending along radius and anterior branch
of media (Fig. 21). Claval suture and some transversal
veins light yellow. Hind wings light brown. Fore

ENTOMOLOGICAL REVIEW Vol. 96 No. 2 2016

femora dark grayish brown with light yellow base and
apex. Fore and middle tibiae dark grayish brown with
several light yellow transversal bands. Middle femora
light yellow with dark grayish brown spots. Fore and
middle tarsi light brown, hind tarsi light yellow. Tips
of spines black. Abdominal sternites light yellow.

Male genitalia (Figs. 10-15). Pygofer with large
apodemes, with straight posterior margin (Fig. 12).
Anal tube short, wide, dilated apically, with median
incision (dorsal view; Fig. 14); its lateral margin
straight (lateral view; Fig. 13). Hypoproct long, wide,
about half as long as anal tube. Phallobase bent at
almost right angle (lateral view), with dorsal lobe un-
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Figs. 8-9. Issidae, hind wing: (8) Chimetopon camerunensis Schmidt, 1910; (9) lkonza angolensis sp. n.

der its bend, not narrowing toward apex, broadly
rounded apically (lateral view), approximately paral-
lel-sided (ventral view; Fig. 10), with 2 long and nar-
row, tapering subapical processes bent toward its base
(Fig. 11). Ventral lobe of phallobase long and wide,
narrowing to pointed apex (ventral view), ending short
of apices of dorsolateral lobes (lateral view), with
2 large processes covering bases of ventral aedeagal
hooks. Apical processes of aedeagus tapering.
Aedeagus with 2 long ventral hooks, about half as long
as aedeagus, bent laterally toward its base, slightly
dilated before pointed tips. Stylus with massive plate,
without neck, its posterior margin near head convex
(lateral view). Lateral tooth wide. Capitulum of stylus
short and wide, apically truncated at right angle (dor-
sal view; Fig. 15).

Body length of male 4.3 mm.

Material. Holotype, &: Angola, “Angola (All),
Bruco, 26.11-2.111.1972, beaten from Haplocoelum
foliolosum”, “Southern African Exp. B.M. 1972-1”
(BMNH).

Comparative remarks. The new species differs
from I lawrencei in the narrower upper part of the
metope and in the less distinct sublateral carinae of the
metope below its upper margin (see Figs. 2, 4).

DISCUSSION

The type locality of Tkonza angolensis sp. n. lies in
the landscape classified into the group of “tropical and
subequatorial arid and semi-arid (savanna, sparse for-
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Figs. 10-15. Issidae, lkonza angolensis sp. n., male genitalia: (10) penis in ventral view; (11) penis in lateral view; (12) pygofer and
stylus in lateral view; (13) anal tube in lateral view; (14) anal tube in dorsal view; (15) stylus head in dorsal view.

est, and seasonally humid forest) landscapes” (Isa-
chenko and Shlyapnikov, 1989). Similar to Chimeto-
pon camerunensis Schmidt, 1910, the new species
possesses well-developed three-lobed hind wings
(Figs. 8,9). Such wings are typical of many tropical
forest members of Issidae, for example, the Oriental
species Tetrica fusca Stél, 1870 (Gnezdilov et al.,
2015a, fig. 22) that occurs under the forest canopy on

ENTOMOLOGICAL REVIEW Vol. 96 No. 2 2016

plants 1-2 m tall within the lower forest layer in Dong
Nai and Ba Ria—Vung Tau Provinces of southern
Vietnam. This is also true of representatives of other
Oriental genera, in particular Tempsa Stal, 1866
(Fig. 16) living in the tree crowns (Gnezdilov, 2015¢).
However, it should be noted that not all the species
living on trees or in forest communities possess well-
developed three-lobed hind wings. For example,
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Figs. 16-18. Issidae, hind wing: (16) Tempsa sp.; (17) Issus pospisili (Dlabola, 1958); (18) Kovacsiana abyssinica Synave, 1956.

nymphs of Issus coleoptratus (Fabricius, 1781) with
their rudimentary wings can be found in tree crowns at
heights of up to 8 m (Badmin, 2010).

Besides the three-lobed hind wings, representatives
of the genera Chimetopon and lkonza are characterized
by the free first anal vein which has two or three
branches and does not merge, even partially, with the
postcubitus. The latter character, namely the free Pcu
and A,, may be regarded as a plesiomorphy since the
same vein pattern is typical of an Miocene issid
planthopper found in the Mexican amber (Grimaldi

and Engel, 2005, figs. 2.25, 2.26) and of representa-
tives of the families Tropiduchidae (Gnezdilov, 2013c,
figs. 23, 26, 27) and Nogodinidae (Gnezdilov, 2012,
fig. 15). In some members of Tropiduchidae, for ex-
ample, Trypetimorpha occidentalis Huang et Bour-
goin, 1993, these veins form a secondary terminal
anastomosis  (Anufriev and Emeljanov, 1988,
fig. 387, 2). Partial merging of the postcubitus and the
anterior branch of the first anal vein is very typical of
the Oriental genera (Fig. 16) but is seldom found in
the New World ones (Gnezdilov, 2012).

ENTOMOLOGICAL REVIEW Vol. 96 No. 2 2016
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Figs. 19-22. lkonza spp., habitus: (19) 1. angolensis sp. n., dorsal view; (20) . angolensis sp. n., frontal view; (21) 1. angolensis sp. n.,

lateral view; (22) 1. lawrencei Hesse, 1925, head in ventral view.

Based on the above features of hind wing venation,
the tropical African members of Issidae, in particular
lkonza angolensis sp. n. and Chimetopon camerunen-
sis, may be considered to be close to the ancestral
form of the Western Palaearctic Issidae (Gnezdilov,
2015b). On the other hand, the presence of the fore-
wing radius with three or more branches distinguishes
the group of genera distributed in tropical Africa and
the Mediterranean: Chimetopon Schmidt, 1910, Hemi-
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sobium Schmidt, 1911, lkonza Hesse, 1925, Kovacsi-
ana Synave, 1956, Latilica Emeljanov, 1975, Numi-
dius Gnezdilov, Guglielmino et D’Urso, 2003, Semis-
sus Melichar, 1906, and Palaeolithium Gnezdilov,
2003. A characteristic feature of the Western Palaearc-
tic species is gradual reduction of the hind wings. For
example, Issus pospisili (Dlabola, 1958) still has the
anal lobe with one anal vein (Fig. 17), while Kovacsi-
ana abyssinica Synave, 1956 already has a single-
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Issidae: Scorlupaster asiaticum

Issidae: Libanissum talhouki

Issidae: Mycterodus phoenicicus

— |ssidae: Bubastia ephialies

b Issidae: Kervillea conspurcata

Issidae: Latilica maculipes

— Issidae: Agalmatium flavescens

100

— [ssidae: Agalmatium bilobum

65 — Issidac: Issus abdulnouri
77

96 b Issidae: Issus coleoptratus

Issidae: Latissus dilatatus

— | ssidac: Hysteropterum reticulatum

99

L __Issidac: Hysteropterum vasconicum

Issidae: Bubastia taurica

Flatidae: Mercalfa pruinosa

Aphrophoridae: Lepyronia coleoptrata
(outgroup)

Fig. 23. The consensus tree of Issidae of the Western Palaearctic inferred from COI, 18S, and 28S gene sequences (after Gnezdilov et al.,
2015b).

lobed wing (Fig. 18). Most of the Western Palaearctic The center of origin of the family Issidae seems to
representatives of Issidae have rudimentary hind lie in the modern Oriental Realm, where all its tribes
wings. are represented (Gnezdilov, 2013b). The richest fauna
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of Issidae of the Western Palaearctic may be formed
by a single monophyletic group, as suggested by the
recent molecular study (Gnezdilov et al., 2015b)
(Fig. 23). The Eastern Mediterranean is the largest
center of diversity of the family, where most (4 out of
6) of its polytypic genera occur: Mycterodus Spinola,
Tshurtshurnella Kusnezov, Bubastia Emeljanov, and
Kervillea Bergevin.

Mammals of Asian origin repeatedly migrated into
Africa as early as in the Middle and Late Eocene, via
Iran and Arabia or via Anatolia, the Balkans, and
Western Europe, even though extensive water barriers
between Africa and Eurasia still existed at that time
(Popov et al., 2009, fig. 3). However, already in the
Miocene (18 Mya) connection was established be-
tween Africa—Arabia and Asia (Macey et al., 2000),
and terrestrial faunal exchange became possible. In
particular, the genus Rhinogaster Fennah, 1949 of the
family Caliscelidae Amyot et Serville, one of the issi-
doid families (Gnezdilov, 2013a) probably originated
in Eurasia, since two out of its three species occur in
India. At the boundary of Miocene and Pliocene
(5—7 Mya), this genus may have migrated into South
Africa, where it is represented by the endemic species
Rh. stilleri Gnezdilov, 2011 (Gnezdilov, 2011).

The absence of Issidae in the very south of the Afri-
can continent still remains to be explained, since
southern Angola, northern Namibia, and the Republic
of South Africa have similar landscape types (Isa-
chenko and Shlyapnikov, 1989). The absence of this
group, except for the introduced Oriental species
(Gnezdilov, 2009, 2013b), on Madagascar and adja-
cent islands might be explained by the difficulty of
dispersal of subbrachypterous forms over water areas,
were it not for the presence of Issidae on such remote
islands as Madeira and the Canaries which have en-
demic faunas of their own (Remane, 1985). Another
example is that of the family Caliscelidae including
many subbrachypterous and brachypterous species:
a peculiar fauna of this family with a large fraction of
endemics occurs on Madagascar, and one species is
also present on the Comoro Islands (Gnezdilov and
Bourgoin, 2009). Thus, members of this family were
probably able to traverse the Mozambique Channel,
perhaps on floating plant fragments (Gnezdilov, 2014).
Besides, the species with well-developed hind wings
may have been carried over water barriers by air cur-
rents. In view of this, it would be more feasible to
assume that Issidae were simply absent in the south
and southeast of Africa at the time when representa-
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tives of other families, such as Tropiduchidae, Ri-
caniidae, and Caliscelidae, colonized Madagascar, the
Comoro and Mascarene Islands, and the Seychelles.
Therefore, representatives of Issidae may have colo-
nized the Afrotropical Realm relatively late; the same
may be true of the Australian and Oceanic regions
where species of this family are relatively scarce in
general and are absent on many islands, including
Tasmania and New Zealand (Gnezdilov, 2013Db).

ACKNOWLEDGMENTS

I am sincerely grateful to Mr. Michael Webb (Lon-
don, UK; BMNH) for the provided possibility to ex-
amine the collection material, and to Ms Margie Coch-
rane (Iziko South African Museum, Cape Town, the
Republic of South Africa) for the photograph of the
holotype of lkonza lawrencei.

My visit to the British Museum was made within
the framework of a project supported by the Royal
Society (London). Material collection in Vietnam was
supported by the Russian-Vietnamese Research and
Technology Center (Ho Chi Minh, Vietnam). This
work was carried out within the framework of the
Federal Research Program (topic 01201351189) and
financially supported by the Russian Foundation for
Basic Research (grant 16-04-01143).

REFERENCES

1. Anufriev, G.A. and Emeljanov, A.F., “Suborder Cicadi-
nea (Auchenorrhyncha),” in Keys to Insects of the Far
East of the USSR, Vol. 2: Homoptera and Hemiptera,
Ed. by P.A. Lehr (Nauka, Leningrad, 1988), pp. 12—495
[in Russian].

2. Badmin, J., “Overwintering Biology of Nymphs of Issus
coleoptratus (Hemiptera: Issidae),” Brit. J. Entomol.
Natur. Hist. 23 (1), 39—44 (2010).

3. Gnezdilov, V.M., “Revisionary Notes on Some Tropical
Issidae and Nogodinidae (Hemiptera: Fulgoroidea),”
Acta Entomol. Mus. Nat. Pragae 49 (1), 75-92 (2009).

4. Gnezdilov, V.M., “A New Species of the Genus Rhi-
nogaster Fennah (Homoptera, Fulgoroidea, Calisceli-
dae) from Southern Africa,” Entomol. Obozr. 90 (4),
881-884 (2011) [Entomol. Rev. 92 (1), 93-96
(2012)].

5. Gnezdilov, V.M., “Revision of the Tribe Colpopterini
Gnezdilov, 2003 (Homoptera, Fulgoroidea: Nogodini-
dae),” Entomol. Obozr. 91 (4), 757-774 (2012) [Ento-
mol. Rev. 93 (3), 337-353 (2013)].

6. Gnezdilov, V.M., ““Issidisation’ of Fulgoroid Planthop-
pers (Homoptera, Fulgoroidea) as a Case of Parallel
Adaptive Radiation,” Entomol. Obozr. 92 (1), 6269
(2013a) [Entomol. Rev. 93 (7), 825-830 (2013)].



234

10.

11.

12.

13.

14.

GNEZDILOV

Gnezdilov, V.M., “Modern Classification and Distribu-
tion of the Family Issidae Spinola (Homoptera,
Auchenorrhyncha: Fulgoroidea),” Entomol. Obozr. 92
(4), 724-738 (2013b) [Entomol. Rev. 94 (5), 687-697
(2014)].

. Gnezdilov, V.M., “Contribution to the Taxonomy of the

Family Tropiduchidae Stal (Hemiptera, Fulgoroidea)
with Description of Two New Tribes from Afrotropical
Region,” Deut. Entomol. Z. 60 (2), 179-191 (2013c).
Gnezdilov, V.M., “First Record of the Genus Issopulex
(Hemiptera: Fulgoroidea: Caliscelidae) from Madagas-
car,” Zoosyst. Ross. 23 (2), 234-237 (2014).

Gnezdilov, V.M., “The Lost Madagascar,” Priroda,
No. 10, 46-53 (2015a).

Gnezdilov, V.M., “The Modern Interpretation of the
Family Issidae Spinola (Hemiptera: Fulgoroidea) and Its
Distribution,” in Abstracts of Papers, Final Report Ses-
sion for 2014 (Zool. Inst., St.Petersburg, 2015b),
pp. 5-6.

Gnezdilov, V.M., “Description of a New Genus and
Species of Hemisphaeriini from Brunei with an Identifi-
cation Key to the Bornean Species of the Tribe (Hemip-
tera: Fulgoroidea: Issidae),” Acta Entomol. Mus. Nat.
Pragae 55 (1), 9-18 (2015c).

Gnezdilov, V.M. and Bourgoin, T., “First Record of the
Family Caliscelidae (Hemiptera: Fulgoroidea) from
Madagascar, with Description of New Taxa from the
Afrotropical Region and Biogeographical Notes,” Zoo-
taxa 2020, 1-36 (2009).

Gnezdilov, V.M., Holzinger, W.E., and Wilson, M.R.,
“The Western Palacarctic Issidae (Hemiptera, Fulgo-

15.

16.

17.

18.

19.

20.

21.

roidea): an Illustrated Checklist and Key to Genera and
Subgenera,” Proc. Zool. Inst. Russ. Acad. Sci. 318
(Suppl. 1), 1-124 (2014).

Gnezdilov, V.M., Le Cesne, M., Soulier-Perkins, A.,
and Bourgoin, T., “New Guinean Issidae: Description
of New Taxa in a Poorly Known Island Fauna (Hemi-
ptera, Fulgoroidea),” Zootaxa 3904 (1), 82-94
(2015a).

Gnezdilov, V.M., Bourgoin, T., Mozaffarian, F., and
Mangzari, S., “Difficulties in Building a Molecular Phy-
logeny of the Issidoid Planthopper Lineages (Insecta:
Hemiptera: Fulgoroidea),” in Proc. of the First Iranian
Int. Congr. of Entomology, PartIl (Tehran, 2015b),
pp- 218-227.

Grimaldi, D. and Engel, M.S., Evolution of the Insects
(Cambridge Univ. Press, 2005).

Hesse, A.J., “Contributions to Knowledge of the Fauna
of South-West Africa. IV. A List of the Heteropterous
and Homopterous Hemiptera of South-West Africa,”
Annals South Afr. Mus. 23, 1-190 (1925).

Isachenko, A.G. and Shlyapnikov, A.A., The Land-
scapes (Mysl, Moscow, 1989) [in Russian].

Macey, J.R., Schulte, J.A., Larson, A., et al., “Evaluat-
ing Trans-Tethys Migration: an Example Using Acro-
dont Lizard Phylogenetics,” Syst. Biol. 49 (2), 233-256
(2000).

Remane, R., “Vorlaufige Anmerkungen zur Evolution
und Speziation der Gattung Issus F. auf den Mittelatlan-
tischen Inseln (Kanaren, Madeira) (Homoptera
Auchenorrhyncha Fulgoromorpha Issidae),” Marburger
Entomol. Publ. 1 (10), 1-168 (1985).

ENTOMOLOGICAL REVIEW Vol. 96 No. 2 2016




<<
  /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 /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams 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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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.)
  >>
  /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 [612.000 792.000]
>> setpagedevice


		2016-04-27T11:51:22+0300
	Preflight Ticket Signature




