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Abstract

Fore new species of Stegana (Steganina) ornatipes species group are found from Yunnan, China: S. (S.) angustifoliacea 

sp. nov., S. (S.) crinata sp. nov., S. (S.) nigripes sp. nov. and S. (S.) polysphyra sp. nov. The DNA sequences of the mito-

chondrial COI gene with BOLD Process ID and GenBank accession numbers are provided for the Chinese species.
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Introduction

Up to the present, a total of 153 species of the subgenus Stegana (Steganina) has been reported from the World 

(Bächli 2014; Lu et al. 2011a; Wang et al. 2013; Zhang et al. 2014), 76 of them from Chinese part of the Oriental 

region, which shows that southern China might be an important area in the origin and early radiations of the 

subgenus Steganina The Stegana ornatipes species group is as it were endemic to the Oriental region, and 

including 11 species described (Cheng et al. 2009; Lu et al. 2011b), only one species, Stegana ornatipes Wheeler & 

Takada, 1964 is distributed in Micronesia. Recently, based on DNA sequence data of two mitochondrial genes, 

cytochrome oxidase subunit I (COI) and NADH dehydrogenase subunit 2 (ND2), phylogenetic relationships 

among eight species of the ornatipes group were analyzed (Lu et al. 2011); in addition. Zhang et al. (2014) 

reported 28 DNA barcoding fragments of the mitochondrial COI gene for 17 species of the genus Stegana from 

Taiwan, including five samples of two ornatipes species: S. chitouensis Sidorenko, 1998 and S. ornatipes Wheeler 

& Takada, 1964. 

In this paper, four new species of the ornatipes group are described from Yunnan, southwestern China. In 

addition, a total of 12 DNA sequences of the mitochondrial COI gene for eight Chinese species of the ornatipes

group are provided with BOLD Process ID and GenBank accession numbers (Table 1). Up to the present, a total 26 

mtDNA COI sequences of 14 species of the ornatipes group have been reported from China plus in Lu et al. (2011) 

and Zhang et al. (2014).

Material and methods

Materials and morphological terminology. All specimens examined were collected by sweeping on tree trunks or 

tussocks nearby streams in the forest, preserved in 75% ethanol, and then dried and pinned after morphological 

examination and identification. The specimens are deposited in Department of Entomology, South China 

Agricultural University, Guangzhou, China (SCAU). We followed Zhang & Toda (1992) and Chen & Toda (2001) 

for the definitions of measurements, indices and abbreviations.

DNA extraction, sequencing and sequence alignment. A total of 12 representative individuals belonging 

eight species were employed for DNA sequencing of the mitochondrial COI gene (Table 1). For this purpose, total 

DNA was extracted from each fly using the TIANGEN™ DNA extraction kit following manufacturer’s 
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instructions. The COI fragments were amplified using the cycle protocol as in Zhao et al. (2009). The PCR/

sequencing primer pair were 5’–CGCCTAAACTTCAGCCACTT–3’ (Wang et al. 2006) and 5’ 

–TAAACTTCAGGGTGACCAAAAAATCA–3’ (Folmer et al. 1994). The PCR products were purified and then 

directly sequenced on Takara sequencer. The obtained nucleotide sequences were translated into amino acid 

sequences to ensure their integrity and accuracy, and then aligned with the ClustalW as implemented in MEGA 

5.05 (Tamura et al. 2011) to rectify the nucleotide level alignment. Our COI sequences contained 593 to 710 base 

pairs in length; the obtained sequences were submitted to the BOLD and the GenBank (Table 1). 

TABLE 1. Details of the Chinese samples using in the COI sequencing and accession numbers. 

Stegana (Steganina) ornatipes species group

Stegana (Steganina) ornatipes species group: Cheng, Gao & Chen 2009: 38.

Diagnosis. Surstylus with several thin, long setae and 1 strong prensiseta at anterior apex (Figs 1–4B), rare present 

on base (Fig. 3B); 10th sternite mostly narrow, nearly arcuate, with 1 pair of projections posterolaterally (Figs

1–4C); gonopods (dorsal arch in Bächli et al. 2004) with 1 pair of projections sublaterally (Figs 1–4E); aedeagus 

mostly ciliate and separated to leafiness from basally (Figs 1–4D).

In the new species described here, only characters that depart from the universal description given by Cheng et 

al. (2009) for this group are provided for brevity.

Stegana (Steganina) angustifoliacea sp. nov.

(Fig. 1)

Diagnosis. This species resembles S. vietnamensis Sidorenko, 1997 in the male terminalia (Fig. 1), but can be 

distinguished by the colored pattern of katepisternum and shape of gonopods; in S. vietnamensis: katepisternum 

brown on upper part; gonopods round apically (fig. 5 in Sidorenko 1997). 

Description. Male and female: Pedicel grey-yellow; first flagellomere black on distal 1/2. Palpus yellow, 

slightly brownish on distal 1/3. Mesonotum and subscutellum entirety brown. Katepisternum entirety white-yellow. 

Legs yellow, brown to dark brown on basal parts of all femora and distal part of all tibiae. Fore femur with 2 

(female)–4 (male) setae on distal half of ventral surface. All abdominal tergites brown medially, yellow laterally; 

all sternites yellow. Male terminalia: Epandrium with approximately 19 setae near posterior margin on each body-

side (Fig. 1A). Cercus lacking pubescence (Fig. 1A). Surstylus slender, anteriorly with finger-like projection (Fig.

Species Localities BOLD Process ID GenBank accession 
numbers

S. albiventralis Cheng et al., 2009 (♂) Hesong, Menghai, Yunnan BDORP001-14 KP179306

S. angustigena Cheng et al., 2009 (♂) Wangtianshu, Mengla, Yunnan BDORP002-14 KP179307

S. angustigena Cheng et al., 2009 (♂) Muyiji Park, Ximeng, Yunnan BDORP003-14 KP179308

S. lingnanensis Cheng et al., 2009 (♂) Yixiang, Pu’er, Yunnan BDORP004-14 KP179309

S. zhaofengi Cheng et al., 2009 (♂) Wangtianshu, Mengla, Yunnan BDORP005-14 KP179310

S. angustifoliacea sp. nov. (♂) Yixiang, Pu’er, Yunnan BDORP006-14 KP179311

S. crinata sp. nov. (♂) Hesong, Menghai, Yunnan BDORP007-14 KP179312

S. nigripes sp. nov. (♂) Hesong, Menghai, Yunnan BDORP008-14 KP179313

S. nigripes sp. nov. (♂) Baihualing, Baoshan, Yunnan BDORP009-14 KP179314

S. nigripes sp. nov. (♀) Hesong, Menghai, Yunnan BDORP010-14 KP179315

S. polysphyra sp. nov. (♂) Yixiang, Pu’er, Yunnan BDORP011-14 KP179316

S. polysphyra sp. nov. (♂) Hesong, Menghai, Yunnan BDORP012-14 KP179317
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1B). Tenth sternite with 1 small projection apico-medially (Fig. 1C). Plate between hypandrium and aedeagus 

(paraphysis) with 4 sensilla (Fig. 1D, E). Aedeagus composed of 1 bilobed medial process with long pubescence

and 1 pair of apically acute, rod-like processes (Fig. 1D, E). Gonopods slightly triangular in ventral view (Fig. 1D, 

E). 

FIGURE 1. Stegana (Steganina) angustifoliacea sp. nov., male genitalia: A. Epandrium (epand), surstylus (sur) and cercus
(cerc) (lateral view); B. surstylus (ventral view); C. 10th sternite (ventral view); D. hypandrium (hypd), paramere (pm), 
aedeagus (aed) and aedeagal apodeme (aed a) (ventral view); E. ditto (lateral view). Scale lines = 0.1 mm. 

Measurements. BL = 2.67 mm in holotype (2.77 mm in 1♀ paratype), ThL = 1.20 mm (1.27 mm), WL = 2.33 

mm (2.20 mm), WW = 1.07 mm (1.00 mm), arb = 8/5 (7/6), avd = 1.22 (1.09), adf = 1.20 (1.25), flw = 2.20 (2.14), 

FW/HW = 0.37 (0.38), ch/o = 0.17 (0.16), prorb = 1.05 (1.00), rcorb = 0.58 (0.63), orbito = 1.36 (1.53), vb = 0.35 

(0.38), dcl = 0.42 (0.48), presctl = 0.58 (0.56), sctl = 1.12 (1.21), sterno = 0.80 (0.76), dcp = 0.23 (0.23), sctlp = 

1.22 (1.33), C = 1.95 (1.80), 4c = 1.12 (1.25), 4v = 1.47 (1.44), 5x = 1.29 (1.30), ac = 9.50 (9.80), M = 0.53 (0.56), 

C3F = 0.63 (0.61). 

Specimens examined. Holotype: ♂ (SCAU, No. 124157), CHINA: Yixiang, Pu’er, Yunnan, 22°42' N, 101°09' 

E, altitude 1400 m, 13.v.2012, tree trunk, HW Chen. Paratype: 1♀ (SCAU, Nos 124158), same data as holotype.

Etymology. A combination of the Latin words “angustus” (= narrow) + “foliaceus” (= leaf-like), referring to 

the slender surstylus.

Stegana (Steganina) crinata sp. nov.

(Fig. 2)

Diagnosis. This species resembles S. angustifoliacea sp. nov. in the male terminalia (Fig. 2), but can be 

distinguished by the 10th sternite triangular medially (Fig. 2C), the gonopods having 1 pair of acute processes 

ventroapically (Fig. 2D, E). 
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Description. Male and female: Pedicel grey-yellow; first flagellomere grey-yellow, black on distal 1/3. Palpus 

yellow basally, slightly brown on distal 1/4. Mesonotum and subscutellum entirety brown. Katepisternum entirety 

white-yellow. Legs yellow, brown to dark brown on basal parts of all femora and distal part of all tibiae. Fore femur 

with 2–4 setae on distal half of ventral surface. All abdominal tergites brown medially, yellow laterally; all sternites 

yellow. Male terminalia: Epandrium with approximately 17 setae near posterior margin on each body-side (Fig.

2A). Cercus with pubescence (Fig. 2A). Surstylus slender, anteriorly with isodiametric projection (Fig. 2B). Plate 

between hypandrium and aedeagus with 3 sensilla (Fig. 2D, E). Aedeagus composed of 1 bilobed pubescent 

process and 1 pair of slender, apically acute, rod-like processes (Fig. 2D, E). Gonopods curved dorsad apically 

(Fig. 2E). 

FIGURE 2. Stegana (Steganina) crinata sp. nov., male genitalia: A. Epandrium, surstylus and cercus; B. surstylus; C. 10th 
sternite; D. hypandrium, paramere, aedeagus and aedeagal apodeme; E, ditto. Scale lines = 0.1 mm.

Measurements. BL = 2.67 mm in holotype (range in 1♂ and 2♀ paratypes: 2.73 mm in ♂, 2.93–3.00 mm in 

♀), ThL = 1.33 mm (1.33 mm in ♂, 1.40–1.47 mm in ♀), WL = 2.13 mm (2.20 mm in ♂, 2.13–2.33 mm in ♀), 

WW = 1.07 mm (1.13 mm in ♂, 1.27 mm in ♀), arb = 6/5 (6/5), avd = 0.90 (0.80–1.00), adf = 1.25 (1.00–1.50), flw 

= 1.75 (1.63–1.88), FW/HW = 0.35 (0.33–0.34), ch/o = 0.13 (0.13–0.14), prorb = 1.13 (0.91), rcorb = 0.73 

(0.68–0.73), orbito = 2.00 (2.00–2.20), vb = 0.38 (0.33–0.40), dcl = 0.33 (0.40), presctl = 0.39 (0.40–0.43), sctl = 

1.75 (1.56–1.82), sterno = 0.83 (0.80), dcp = 0.23 (0.20–0.22), sctlp = 1.09 (1.00–1.25), C = 2.05 (1.68–2.00), 4c = 

1.06 (1.11–1.32), 4v = 1.39 (1.39–1.74), 5x = 1.14 (1.33–1.57), ac = 9.50 (10.00–12.50), M = 0.44 (0.44–0.63), 

C3F = 0.58 (0.59–0.71). 

Specimens examined. Holotype ♂ (SCAU, No. 124150), CHINA: Hesong, Menghai, Yunnan, 21°49' N, 

100°06' E, altitude 1700 m, 6, 7.iv.2011, on tussock, JJ Lu. Paratypes: CHINA: 1♂, 2♀ (SCAU, Nos 124151–53), 

same data as holotype.

Etymology. From the Latin word: crinatus, referring to the bristled aedeagus.
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Stegana (Steganina) nigripes sp. nov.

(Fig. 3)

Diagnosis. This species differs from the other species of this group in having the katepisternum dark brown; 

surstylus with 1 strong prensiseta each apically and subbasally (Fig. 3B); aedeagus ventrolaterally expanded 

ventrad, with sporadic pubescence and 1 row of long setae apico-laterally (Fig. 3D, E).

Description. Male and female: Pedicel and first flagellomere mostly grey-yellow, with black pubescence.

Palpus yellow, black on distal 1/3. Legs mostly brown, white on basal parts of fore femur and all tibiae. All 

abdominal tergites and sternites dark brown. Male terminalia: Epandrium with approximately 16 setae near 

posterior margin on each body-side (Fig. 3A). Cercus lacking pubescence (Fig. 3A). Plate between hypandrium 

and aedeagus with 2 sensilla (Fig. 3D, E). Gonopods basally coalescent with the lateral arms of hypandrium, 

broadened dorso-medially, with 1 projections sublaterally each side (Fig. 3D, E).

FIGURE 3. Stegana (Steganina) nigripes sp. nov., male genitalia: A. Epandrium, surstylus and cercus; B. surstylus; C. 10th 
sternite; D. hypandrium, paramere, aedeagus and aedeagal apodeme; E. ditto. Scale lines = 0.1 mm.

Measurements. BL = 2.33 mm in holotype (range in 1♂ and 1♀ paratypes: 3.01 mm in ♂, 3.05 mm in ♀), 

ThL = 0.87 mm (1.39 mm in ♂, 1.40 mm in ♀), WL = 1.67 mm (2.13 mm in ♂, 2.53 mm in ♀), WW = 0.73 mm 

(1.04 mm in ♂, 1.23 mm in ♀), arb = 11/5 (8–12/5–6), avd = 1.00 (0.82–0.95), adf = 1.80 (1.11–1.14), flw = 2.20 

(1.83–2.08), FW/HW = 0.38 (0.37–0.39), ch/o = 0.17 (0.14–0.16), prorb = 1.07 (0.78–0.99), rcorb = 0.67 (0.71), 

orbito = 1.36 (1.46–1.50), vb = 0.50 (0.40–0.42), dcl = 0.55 (0.50–0.67), presctl = 0.59 (0.44–0.67), sctl = 1.32 

(1.05–1.61), sterno = 0.71 (1.00), dcp = 0.24 (0.21), sctlp = 1.38 (1.43–1.61), C = 1.81 (1.86–2.29), 4c = 1.14 

(0.87–1.05), 4v = 1.43 (1.62–1.98), 5x = 1.20 (1.02–1.12), ac = 8.00 (6.25–7.08), M = 0.43 (0.38–0.44), C3F = 

0.64 (0.48–0.55).

Specimens examined. Holotype ♂ (SCAU, No. 124154), CHINA: Hesong, Menghai, Yunnan, 21°49' N, 

100°06' E, altitude 1800 m, 7.v.2012, on tussock, HW Chen. Paratypes: CHINA: 1♀ (SCAU, No. 124155), 
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21.iii.2011, JM Lu, same data as holotype; 1♂ (SCAU, No. 124156), Baihualing, Baoshan, Yunnan, 25°18′33 N, 

98°48′03 E, altitude 1400 m, 20.vi.2013, on tussock, QS Gao.

Etymology. A combination of the Latin words: niger and pes, referring to the black legs.

Stegana (Steganina) polysphyra sp. nov.

(Fig. 4)

Diagnosis. This species resembles S. chitouensis Sidorenko, 1998 in the male terminalia, but can be distinguished 

by the aedeagus composed of 1 circinate, dorsal process and 4 pairs of rod-like, ventral processes with several setae 

basally (Fig. 4D, E); in S. chitouensis: aedeagus trilobed into dorsal rod and a pair of strongly sclerotized, ventral 

rods with dense pubescence and 4 pairs finger-like processes (fig. 4B, C in Zhang et al. 2014).

Description. Male: Pedicel and first flagellomere nearly black. Palpus yellow, dark brown on distal 1/4. 

Mesonotum brown, with 2 indistinct, thin, black longitudinal stripes sublaterally. Scutellum brown to dark brown. 

Katepisternum dark brown on upper part, yellow on lower part. Legs yellow, black on knee of forelegs, mid and 

hind femora and all 1st tarsomeres. Male terminalia: Epandrium with approximately 21 setae near posterior margin 

on each body-side (Fig. 4A). Cercus lacking pubescence (Fig. 4A). Tenth sternite with 1 small projection apico-

medially (Fig. 2C). Plate between hypandrium and aedeagus with 1 sensillum (Fig. 4D, E). Gonopods broadened 

and protruded dorsad apico-medially (Fig. 4E). 

Measurements. BL = 3.00 mm in holotype (2.95 mm in 1♂ paratype), ThL = 1.27 mm (1.47 mm), WL = 2.20 

mm (2.33 mm), WW = 1.07 mm (1.01 mm), arb = 6/5 (8/5), avd = 0.90 (0.75), adf = 1.25 (1.50), flw = 1.50 (1.50), 

FW/HW = 0.32 (0.37), ch/o = 0.13 (0.10), prorb = 1.00 (0.91), rcorb = 0.60 (0.85), orbito = 2.00 (1.80), vb = 0.47 

(0.45), dcl = 0.47 (0.30), presctl = 0.59 (0.60), sctl = 1.54 (1.26), sterno = 0.84 (0.90), dcp = 0.23 (0.26), sctlp = 

1.36 (1.33), C = 2.00 (1.70), 4c = 1.25 (1.20), 4v = 1.33 (1.33), 5x = 1.43 (1.43), ac = 6.67 (8.00), M = 0.67 (0.60), 

C3F = 0.63 (0.67).

FIGURE 4. Stegana (Steganina) polysphyra sp. nov., male genitalia: A. Epandrium, surstylus and cercus; B. surstylus; C. 10th 
sternite; D. hypandrium, paramere, aedeagus and aedeagal apodeme; E. ditto. Scale lines = 0.1 mm.
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Specimens examined. Holotype ♂ (SCAU, No. 124148), CHINA: Yixiang, Pu’er, Yunnan, altitude 1400 m, 

2.x.2011, on tree trunk, HW Chen. Paratype: CHINA: 1♂ (SCAU, No. 124149), Hesong, Menghai, Yunnan, 21°49' 

N, 100°06' E, altitude 1800 m, 7.v.2012, on tree trunk, HW Chen.

Etymology. A combination of the Greek words: poly + sphyra, referring to the shape paramere.

Acknowledgements

We thank Dr. Jianjun Gao (Yunnan University, China) and all the members of our laboratory (SCAU) for the 

fieldwork. This work was supported by the National Natural Science Foundation of China under grant (Nos 

31372235, 31093430).

References

Bächli, G., Vilela, C.R., Andersson, S. & Saura, A. (2004) The Drosophilidae (Diptera) of Fennoscandia and Denmark. In: 
Fauna Entomologica Scandinavica. Vol. 39. Brill, Leiden, New York, 362 pp.

Bächli, G. (2014) TaxoDros. The database on Taxonomy of Drosophilidae. Available from: http://taxodros.uzh.ch/ (accessed 2 
Oct 2014)

Chen, H.W. & Toda, M.J. (2001) A revision of the Asian and European species in the subgenus Amiota Loew (Diptera, 
Drosophilidae) and establishment of species-groups based on phylogenetic analysis. Journal of Natural History, 35, 
1517–1563.
http://dx.doi.org/10.1080/002229301317067665

Cheng, Y., Gao, J.J. & Chen, H.W. (2009) The Stegana ornatipes species group from the Oriental Region (Diptera, 
Drosophilidae). Zootaxa, 2216, 37–48. 

Folmer, O., Black, M., Hoeh, W., Lutz, R. & Vrijenhoek, R. (1994) DNA primers for amplification of mitochondrial 
cytochrome c oxidase subunit I from diverse metazoan invertebrates. Molecular Marine Biology and Biotechnology, 3, 
294–299.

Lu, J.M., Gao, J.J., Chen, X.P. & Chen, H.W. (2011a) The Stegana undulata species group (Diptera, Drosophilidae), with 
molecular phylogenetic analysis of the Chinese species. European Journal of Entomology, 108, 139–152. 
http://dx.doi.org/10.14411/eje.2011.017

Lu, J.M., Li, T. & Chen, H.W. (2011b) Molecular phylogenetic analysis of the Stegana ornatipes species group (Diptera, 
Drosophilidae) in China, with description of one new species. Journal of Insect Science, 11 (22), 1–12. 
http://dx.doi.org/10.14411/eje.2011.017

Sidorenko, V.S. (1997) New Asian species and new records of the genus Stegana Meigen (Diptera, Drosophilidae). I. 
Subgenera Oxyphortica Duda and Stegana s. str. Annales d la Société Entomologique de France, New Series, 33, 65–79.

Sidorenko, V.S. (1998) New Asian species and new records of the genus Stegana Meigen (Diptera, Drosophilidae). III. 
Descriptions, taxonomic remarks and key to the Asian species. Annales de la Societe Entomologique de France, New 
Series, 34, 285–300.

Tamura, K., Peterson, D., Peterson, N., Stecher, G., Nei, M. & Kumar, S. (2011) MEGA5: molecular evolutionary genetics 
analysis using maximum likelihood, evolutionary distance, and maximum parsimony methods. Molecular Biology and 

Evolution, 28, 2731–2739. 
http://dx.doi.org/10.1093/molbev/msr121

Wang, B.C., Park, J., Watabe, H., Gao, J.J., Xiangyu, J.G., Aotsuka, T., Chen, H.W. & Zhang, Y.P. (2006) Molecular phylogeny 
of the Drosophila virilis section (Diptera: Drosophilidae) based on mitochondrial and nuclear sequences. Molecular 

Phylogenetics and Evolution, 40 (4), 484–500.
http://dx.doi.org/10.1016/j.ympev.2006.03.026

Wang, L., Gao, JJ & Chen, H.W. (2013) Ten new species of the subgenus Steganina from China (Diptera, Drosophilidae, 
Stegana). Journal of Natural History, 47 (29–30), 1993–2013. 
http://dx.doi.org/10.1080/00222933.2012.763055

Zhang, W.X. & Toda, M.J. (1992) A new species-subgroup of the Drosophila immigrans species-group (Diptera: 
Drosophilidae), with Description of two new species from China and Revision of Taxonomic Terminology. Japanese 

Journal of Entomology, 60, 839–850.
Zhang, Y., Tsaur, S.C. & Chen, H.W. (2014) Survey of the genus Stegana Meigen (Diptera, Drosophilidae) from Taiwan, with 

DNA barcodes and descriptions of three new species. Zoological Studies, 53 (2), 1–15. 
http://dx.doi.org/10.1186/1810–522X–53–2

Zhao, F., Gao, J.J. & Chen, H.W. (2009) Taxonomy and molecular phylogeny of the Asian Paraleucophenga Hendel (Diptera: 
Drosophilidae). Zoological Journal of the Linnean Society, 155, 616–629.
http://dx.doi.org/10.1111/j.1096-3642.2008.00450.x
 Zootaxa 3905 (1)  © 2015 Magnolia Press  ·  137NEW SPECIES OF STEGANA ORNATIPES GROUP

http://dx.doi.org/10.1080/002229301317067665
http://dx.doi.org/10.14411/eje.2011.017
http://dx.doi.org/10.14411/eje.2011.017
http://dx.doi.org/10.1016/j.ympev.2006.03.026
http://dx.doi.org/10.1080/00222933.2012.763055
http://dx.doi.org/10.1186/1810

	Abstract
	Introduction
	Material and methods
	Stegana (Steganina) ornatipes species group
	Stegana (Steganina) angustifoliacea sp. nov.
	Stegana (Steganina) crinata sp. nov.
	Stegana (Steganina) nigripes sp. nov.
	Stegana (Steganina) polysphyra sp. nov.
	Acknowledgements
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. 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 suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


