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A new species of the genus Phaenocarpa Foerster (Hymenoptera: Braconidae: Alysiinae: Alysiini) from
the Atlantic rainforest in Brazil is described and illustrated.

Introduction

The Alysiinae is a very large subfamily of the Braconidae containing over 1000
described species worldwide. Generally, two tribes are recognized: Alysiini Leach,
1815, and Dacnusini Foerster, 1862 (Shenefelt, 1974). The New World genera of the
tribe Alysiini were keyed by Wharton (1980, 1997). The New World Dacnusiini were
keyed by Riegel (1982) and Wharton (1997), and reviewed by Wharton (1994). Most
of the genera of the New World Alysiini have been revised (Papp, 1969; Fischer,
1974, 1975a, b; Wharton, 1977, 1980, 1986, 1988; van Achterberg, 1986). Attempts to
redefine larger or more complex groups have met with only partial success, and
much work is still needed to delineate more adequately the genera in these large
complexes. Phaenocarpa is one of the largest genera within the Alysiini (Wharton,
1980). Fischer (1990) revised the Palaearctic species and provided a complete generic
synonymy. Papp (1969) revised the Neotropical species of Phaenocarpa Foerster s.l.
(including Asobara Foerster, 1862, as a synonym) and recognized ten species. Fischer
(1971) removed Asobara from the synonymy and it has been recognized as a separate
genus ever since. This leaves five of the species in Phaenocarpa as treated in this
paper. One, P. anastrephae Muesebeck, 1958, is transferred to the genus Asobara Foer-
ster, 1862, by the last author because of lacking vein CU1b of the fore wing (Asobara
anastrephae (Muesebeck, 1958) comb. nov.). A sixth species, P. delicata Papp, 1969, has
several unusual features and its placement is less certain (Wharton, 1980; Fischer,
1994); it is provisionally included in the genus Idiasta Foerster, 1862 (Wharton, 1980;
Braet & van Achterberg, 2003), but according to Fischer (1994) it should be included
in the genus Rhacalysia Cameron, 1910, because of the strongly enlarged anterior
tentorial pits. Papp (1969) placed the four remaining species in two groups: those
with well-developed notauli and those without notauli. Wharton (1994) described
three additional species from the Neotropical region and defined two distinct
species groups to these and discussed the differences between them. In addition,
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two species were described by Trostle et al. (1999) and three species by Braet & van
Achterberg (2003).

Terminology is according to Wharton (1980, 1994), Sharkey & Wharton (1997) and
Trostle et al. (1999). Collections acronyms are as follows: DCBU (Departamento de
Ecologia e Biologia Evolutiva da Universidade Federal de São Carlos, SP, Brasil);
MZSP (Museu de Zoologia da Universidade de São Paulo) and RMNH (National
Museum of Natural History, Leiden, The Netherlands).

Systematics
Subfamily Alysiinae Leach, 1815

Genus Phaenocarpa Foerster, 1862

Key to Neotropical species of the genus Phaenocarpa Foerster
(Modified after Braet & van Achterberg, 2003; in brackets wing terminology according to 

Sharkey & Wharton, 1997).

1. Fourth antennal segment 1.3-1.7 times as long as third segment; 18th antennal seg-
ment often white .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

- Fourth antennal segment at most 1.1 times as long as third segment, if 1.1 times
then 18th antennal segment brown .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

2. Second submarginal cell of fore wing short, with vein 3-SR [= 3RSa] about as long
as vein 2-SR [= 2RS] or slightly shorter .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

- Second submarginal cell of fore wing distinctly longer, with vein 3-SR [= 3RSa] at
least 1.2 times longer than vein 2-SR [= 2RS] .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

3. Notauli distinct posteriorly; third tooth of mandible ends about at level of apex of
first tooth; mesoscutum black; precoxal sulcus impressed anteriorly; (Peru) .... . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P. coxalis Szépligeti, 1904
- Notauli absent posteriorly, not reaching medio-posterior pit of mesoscutum; third

tooth of mandible extending distinctly distad of level of apex of first tooth; meso-
scutum mainly dark brown and near notauli yellowish; precoxal sulcus absent
anteriorly; (Mexico) .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P. anomala Wharton, 1994

4. Mandible with a deep cleft between first and second teeth; vein 2-SR+M [=
(RS+M)b] of fore wing distinctly longer than half length of vein m-cu; (Colombia;
Venezuela, French Guyana) .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P. pericarpa Wharton & Carrejo, 1999

- First and second teeth of mandible connected by a broad, undulant flange, with-
out a deep cleft; vein 2-SR+M [= (RS+M)b] of fore wing short or absent, distinctly
shorter than half length of vein m-cu .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

5. Propodeum smooth, except for some rugulae posteriorly; second metasomal tergite
yellowish-brown (�) or brown (�); 22nd-23rd antennal segments white; clypeus
oval, strongly protruding; (French Guyana) .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P. acarinata Braet & van Achterberg, 2003

- Propodeum with a median carina and an areola (cf. fig. 5), but areola obsolescent
in P. mexicana and P. subtilistriata; second tergite dark brown or black, if brown (�)
then 22nd-23rd antennal segments brown; shape of clypeus variable .... . . . . . . . . . . . . . . . . . . . . . . 6

6. Clypeus longer than wide, strongly protruding; fourth antennal segment about 2.5
times as long as third segment; propodeal areola weakly developed; (Costa Rica;
French Guyana) .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P. heynei Papp, 1969
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- Clypeus more transverse, moderately protruding (cf. fig. 2); fourth antennal seg-
ment 1.5-1.7 times as long as third segment; propodeal areola variable .... . . . . . . . . . . . . . . . . . . 7
Note.— If the fourth antennal segment is about as long as third segment, the propodeal areola dis-
tinctly developed (fig. 5), the clypeus strongly transverse (fig. 2) and 17th-27st antennal segments
of male white, cf. P. atlantica spec. nov. from Brazil.

7. First metasomal tergite about 1.6 times longer than its apical width; length of body
about 4 mm; propodeal areola obsolescent; [fourth antennal segment about 1.5 times
third segment and comparatively robust (fig. 12 in Trostle et al., 1999); exserted
ovipositor about 3.3 times as long as mesosoma; 14th-16th antennal segments
brown and 17th-18th segments white]; (Costa Rica; French Guyana) .... . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P. subtilistriata Papp, 1969
- First tergite 0.9-1.0 times as long as its apical width; length of body 2.0-2.5 mm;

propodeal areola distinct ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
8. Third antennal segment of � dark brown and comparatively robust (fig. 54 in Braet

& van Achterberg, 2003); first metasomal tergite brownish-yellow; 14th-18th anten-
nal segments white; (Panama) .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P. areolata van Achterberg, 2003

- Third antennal segment of � yellowish and slender (fig. 48 in Fischer, 1988); first
metasomal tergite brownish-yellow; 14th-18th antennal segments dark brown or
reddish-brown .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

9. Ovipositor distinctly longer than metasoma; fourth antennal segment yellowish;
propodeum smooth except for its areolation; (St. Vincent) .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P. pleuralis Ashmead, 1894
- Ovipositor about as long as metasoma; fourth antennal segment dark brown;

propodeum rugulose except for its smooth areas anteriorly; (Mexico) .... . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P. mexicana Ashmead, 1895
10. Spine-like projection on metanotum much longer than wide, curved and apically

blunt; notauli complete, deep and finely crenulate, mesoscutum without separate
medio-posterior pit; (French Guyana) .... . . . P. insolita Braet & van Achterberg, 2003

- Spine-like projection on metanotum about as long as wide or shorter, straight and
apically rather acute; posteriorly notauli absent or very shallowly impressed and
smooth, and mesoscutum with separate medio-posterior pit ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

11. Pterostigma of fore wing of male narrow basally, solid throughout, about 5 times
longer than wide and divided in two differently pigmented parts of similar width,
but without longitudinal hyaline streak (fig. 13); [third antennal segment 0.7-1.0
times as long as fourth segment; propodeal areola distinctly developed (fig. 5);
clypeus strongly transverse (fig. 2); 17th-27rd antennal segments white]; (Brazil) ... .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P. atlantica spec. nov.
- Pterostigma of fore wing of male divided by a hyaline, desclerotized line .... . . . . . . . . . 12
12. Pterostigma of fore wing broad distally, abruptly narrowing basad of junction

with r in females, with posterior margin of basal half indistinct; in males part of
pterostigma posterior of hyaline region broader than anterior part along anterior
margin of wing; mesopleuron, metapleuron and propodeum dark brown; [third
antennal segment of � about 8 times as long as wide; 21st-24th to 27th antennal
segments white]; (Brazil) ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P. hyalina Trostle, 1999

- Pterostigma of fore wing narrow distally and basally, only gradually narrowing
basad of junction with vein r in females, with posterior margin of basal half clearly 
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Figs 1-6. Phaenocarpa atlantica spec. nov., �, paratype. 1, lateral view of head; 2, face; 3, left anterior
tentorial pit; 4, sculpture of clypeal; 5, dorsal posterior view of mesosoma; 6, sculpture of mesoscutum.

1 2

3 4

5 6
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Figs 7-12. Phaenocarpa atlantica spec. nov., �, paratype. 7, lateral view of pro- and mesonotum; 8, left
side of mesosoma showing metanotal spine (arrow); 9, metanotal spine; 10, hind femur; 11, sculpture
of hind femur ; 12, dorsal view of first tergite.

7 8

9

10

11 12
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delineated; in males part of pterostigma posterior of desclerotized hyaline region
narrower than part along anterior margin of wing; body colour variable .... . . . . . . . . . . . . 13

13. Mesopleuron, metapleuron and propodeum dark brown contrasting with light
brown to yellow mesoscutum; metanotum in lateral view with broadly triangular
projection (distinctly broader than high); (Mexico) ... P. cratomorpha Wharton, 1994

- Mesopleuron, metapleuron and propodeum yellow; metanotum in lateral view
with short spine-like projection; (Ecuador) .... . . . . . . . . . . . . . . . . . . . . . . . P. sharkeyi Wharton, 1994

Phaenocarpa atlantica Arouca & Penteado-Dias, spec. nov.
(figs 1-13)

Material.— Holotype, � (DCBU), “Brazil, Paraná, Morretes, sweeping the vegetation, 9.iv.2002, M.
Tavares”. Paratypes (3 ��: DCBU, MZSP, RMNH): 1 �, “Brazil, São Paulo, Peruibe, from sweeping
vegetation, 5.v.2002, N.W. Periotto”; 1 � “Rio de Janeiro, Santa Maria Madalena, yellow pan trap, 20-
23.iv.2002, A.M. Penteado-Dias”; 1 �, “Espirito Santo, Santa Tereza, 07.iv.2001, from sweeping vegeta-
tion, 7.iv.2001, C.O. Azevedo”.

Diagnosis.— This species is a member of the P. cratomorpha species group as
defined by Wharton (1994). As in other species of this group P. atlantica has the second
flagellomere barely longer than the first, a median metanotal projection (fig. 8) and the
male pterostigma consists of two different parts (fig. 13). Phaenocarpa atlantica differs
from other described species of this group by having a pterostigma which gradually
narrows basally and widens near the junction with vein r, lacking a well-defined hya-
line streak, but divided in two differently pigmented parts of similar width (fig. 13). In
addition, the posterior margin of the pterostigma is less curved between vein r and its
base. P. sharkeyi is a more uniformly pale yellowish species; P. atlantica has parts of the
head, meso- and metasoma more or less brown.

Body length: 2.2 mm; female and biology unknown.
Head.— Head 1.3 times wider than long (figs 1, 2); face 1.3 times higher than wide;

Fig. 13. Phaenocarpa atlantica spec. nov., �, paratype. 13, wings.

0.5 mm
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clypeus sculptured (fig. 4), broad, weakly convex, moderately protruding (fig. 2); frons
smooth, bare and polished. Mandible 1.6 times longer than width between teeth 1 and
3; tooth 1 broad, nearly orthogonal (fig. 2); distinct cleft present between teeth 1 and 2;
tooth 2 triangular, long, 0.5 times apical width of mandible; tooth 3 broadly triangular.
Eye large, 3.6 times longer than temple (fig. 1). Anterior tentorial pit medium-sized,
groove extending from lateral margin of clypeus to eye (fig. 3). Antenna with 23 seg-
ments, third antennal segment 1,2 times as long as fourth segment. Sulcus between
eye and antennal socket absent. 

Mesosoma.— Mesosoma 1.3 times longer than high (fig. 8). Pronotum largely
smooth, with longitudinal carina separating dorsal and lateral parts;  mesoscutum
sculptured (fig. 6), with anterior margin crenulate near base of notaulus (fig. 7), dorsally
with a elongate midpit; scutellum 1.1 times longer than wide (fig. 5); precoxal sulcus
distinctly impressed, crenulate (fig. 8); metanotum with short, narrow spine-like
projection (figs 8, 9). Propodeum (fig. 5) with median carina anteriorly and areola pos-
teriorly, areola twice longer than wide and 0.4 times length of propodeum. 

Wings.— Fore wing with pterostigma narrow basally, solid throughout, 5 times
longer than broad and divided in two differently pigmented parts, but without longitu-
dinal hyaline streak (fig. 13). Posterior part of pterostigma darker and as long as
anterior part. Pterostigma abruptly widened near junction with r; r short and arising
nearly at mid point of pterostigma; 3RSa 2.1 times longer than 2RS; 3RSb extending to
wing tip and weakly curved at apex; (RS+M)b present; 1cu-a very short, cell 2CU
closed distally; 2-CUb interstitial. Hind wing: m-cu absent; M+CU distinctly shorter
than 1-M; 2-M represented by a short stub. 

Legs.— Hind femur robust (fig. 10) and sculptured (fig. 11). 
Metasoma.— First tergite 1.8 times longer than its apical width, apically 1.4 times

wider than basally, dorsal carinae long, but less distinct posteriorly (fig. 12); second
and following tergites smooth. 

Colour.— Body brown; mesoscutum, scutellum and metanotum light brown; meso-
pleuron, metapleuron and propodeum brown; first tergite yellow; maxillary palp,
prosternum and coxae white, with legs gradually changing to yellow distally; scape
and pedicel yellow; 17 basal antennal segments gradually darkening from yellow to
brown distally, followed by 6 white antennal segments; wings hyaline. 

Variation.— Antenna with 23-27 segments, 16-17 basal segments gradually darken-
ing from yellow to brown distally, followed by 6-10 white segments, and third antennal
segment 1.0-1.3 times as long as fourth segment.

Etymology.— The specific name refers to the atlantic forest where the material has
been obtained.

Acknowledgements

We thank the Fundação de Amparo à Peaquisa do Estado de São Paulo-BIOTA
Project (FAPESP) and the Conselho Nacional de Desenvolvimento Científico e Tec-
nológico (CNPq) for their financial support. 



Arouca, Penteado-Dias & van Achterberg. New Phaenocarpa from Brazil. Zool. Med. Leiden 78 (2004)130

References

Achterberg, C. van, 1986. The Holarctic genus Anisocyrta Foerster (Hymenoptera: Braconidae: Alysi-
inae).— Zoologische Medelingen Leiden 60:285-297.

Braet, Y. & C. van Achterberg, 2003. New species of Pambolus Haliday and Phaenocarpa Foester
(Hymenoptera: Braconidae: Pambolinae, Alysiinae) from French Guyana, Suriname and Panama.—
Zoologische Medelingen Leiden 77: 153-179, figs 1-62.

Fischer, M., 1971. Untersuchungen über die Europäischen Alysiini mit besonderer Berücksichtigung
der Fauna Niederösterreichs.— Polskie Pismo Entomologiczne 41: 19-160.

Fischer, M., 1974. Die nearktischen Phaenocarpa-Arten. Revision der Gruppe B (Hymenoptera, Bra-
conidae, Alysiinae).— Polskie Pismo Entomologiczne 44: 103- 230.

Fischer, M., 1975a. Die nearktischen Phaenocarpa-Arten. Revision der Gruppe A (Hymenoptera, Bra-
conidae, Alysiinae).— Polskie Pismo Entomologiczne 45: 279-356.

Fischer, M., 1975b. Taxonomische Untersuchungen an Neotropischen Alysiini, besonders solchen aus
dem British Museum (Natural History) in London (Hym. Braconidae: Alysiinae).— Studia Ento-
mologica 18: 127-152.

Fischer, M., 1990. Westpaläarktische Phaenocarpa-Arten: Vorläufiger Bestimmungsschlüssel, Deskriptio-
nen (Hymenoptera, Braconidae, Alysiinae).— Annalen des Naturhistorischen Museums in Wien 91:
105-136.

Fischer, M., 1994. Beitrag zur Kenntnis der Keiferwespen der Welt (Hymenoptera, Braconidae, Alysi-
inae: Alysiini).— Linzer biologische Beiträge 26: 763-806.

Papp, J., 1969. A synopsis of the Phaenocarpa Först. species of the Neotropic Region (Hymenoptera:
Braconidae, Alysiinae).— Acta Zoologica Academiae Scientiarum Hungaricae 15: 379-389.

Riegel, G.T., 1982. The American species of Dacnusinae (Hymenoptera: Braconidae), excluding certain
Dacnusiini.— Novitates Arthropodae 1: 1-185.

Sharkey, M.J. & R.A. Wharton, 1997. Morphology and terminology: 19-63. In: Wharton, R.A., P.M. Marsh
& M.J. Sharkey (eds). Manual of the New World genera of the family Braconidae (Hymenoptera).—
Special Publication of the International Society of Hymenopterists 1: 1-439, figs.

Shenefelt, R.D., 1974. Braconidae 7, Alysiinae, p. 937-1113. In: Vecht, J. van der & R.D. Shenefelt (eds).
Hymenopterorum Catalogus (nova editio) 11.— The Hague.

Trostle, M., N.S. Carrero, I. Mercado & R.A. Wharton, 1999. Two new species of Phaenocarpa Föerster
(Hymenoptera: Braconidae: Alysiinae) from South America.— Proceedings of Entomological
Society of Washington 101(1): 197-207.

Wharton, R.A., 1977. New world Aphaereta species (Hymenoptera: Braconidae) with discussion of ter-
minology used in the tribe Alysiini.— Annals of the Entomological Society of America 70: 782-803.

Wharton, R.A., 1980. Review of the Nearctic Alysiini (Hymenoptera: Braconidae, Alysiinae) with dis-
cussion of generic relationships within the tribe.— University of California Publications in Ento-
mology 88: 1-112.

Wharton, R.A., 1986. The braconid genus Alysia (Hymenoptera): a description of the subgenera and a
revision of the subgenus Alysia.— Systematic Entomology 11: 453-504.

Wharton, R.A., 1988. The braconid genus Alysia (Hymenoptera) : a revision of the subgenus Anarcha.—
Contributions of the American Entomological Institute 24: 1-69.

Wharton, R.A., 1994. New genera, species and records of New World Alysiinae (Hymenoptera: Bra-
conidae).— Proceedings of the Entomological Society of Washington 96(4): 630-664.

Wharton, R.A., 1997. Subfamily Alysiinae, p. 84-116, figs 1-88. In: Wharton, R.A., P.M. Marsh & M.J.
Sharkey (eds). Manual of the New World genera of the family Braconidae (Hymenoptera).— Spe-
cial Publication of the International Society of Hymenopterists 1: 1-439, figs.

Received: 10.i.2004
Accepted: 28.vi.2004
Edited: R.W.R.J. Dekker



<<
  /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 1.2
  /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
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
    /NLD <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


