EE Zootaxa 4013 (2): 293—300 ISSN 1175-5326 (print edition)

WWW.mapress.com/zootaxa/ C ZOOTA
orrespondence XA

Copyright © 2015 Magnolia Press p ISSN 1175-5334 (online edition)

http://dx.doi.org/10.11646/zootaxa.4013.2.10
http://zoobank.org/urn:1sid:zoobank.org:pub:DD8BSECA-B3F5-4122-8D9C-E088D56B4546

The microlepidopterous natural enemy Brachymeria subrugosa Blanchard, 1942
(Hymenoptera, Chalcididae): identity, hosts and geographic distribution

DANIEL ALEJANDRO AQUINO', MARCELO TEXEIRA TAVARES?, EZEQUIEL BALDUCCF,
VERONICA BACA* & SARA QUINTANA DE QUINTEROS*

'Divisién Entomologia - Facultad de Ciencias Naturales y Museo, Universidad Nacional de La Plata, Museo de La Plata, Paseo del
Bosque s/n. CP 1900. La Plata, Buenos Aires, Argentina. E-mail:daquino@fcnym.unlp.edu.ar

’Depto Ciéncias Bioldgicas, Universidade Federal do Espirito Santo, 29.075-910, Vitéria, ES, Brasil

‘Estacion Experimental de Cultivos Tropicales Yuto, INTA. RN N° 34 Km 1286 (4518), Yuto, Jujuy, Argentina

‘Laboratorio de Zoologia Agricola. Facultad de Ciencias Agrarias, UNJU, Jujuy, Argentina

Abstract. A lectotype is designated for Brachymeria subrugosa Blanchard 1942 (Hymenoptera: Chalcididae). The
species is diagnosed, redescribed, and compared to B. subconica Boucek, both of which are illustrated by
macrophotography. Taxonomic notes, new parasitoid/host associations and new geographical records are also given for
B. subrugosa. Brachymeria annulipes (Costa Lima 1919), a junior secondary homonymy of Chalcis annulipes Walker
1834, is proposed as a junior synonym of B. subrugosa syn. nov.
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Resumen. Se designa lectotipo para Brachymeria subrugosa Blanchard 1942 (Hymenoptera: Chalcididae). Se realiza
una diagnosis y una redescripcion de la especie y se compara con B. subconica Boucek; se proveen ilustraciones y
macrofotografias de ambas especies. Se brindan notas taxondmicas, nuevas asociaciones hospedador/parasitoide y
nuevos registros geograficos para B. subrugosa. Brachymeria annulipes (Costa Lima 1919), homoénimo junior
secundario de Chalcis annulipes Walker 1834, es propuesto como sinénimo junior de B. subrugusa syn. nov.
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Introduction

The family Chalcididae is widely distributed, showing a high diversity in tropical lowlands (Delvare 1995). The family
includes 87 genera and 1464 species classified in 5 subfamilies (Noyes 2015). The species of this family are
predominantly solitary, primary endoparasitoids of Lepidoptera and Diptera, though a few species attack Hymenoptera,
Coleoptera, Neuroptera and even Strepsiptera; a few may be gregarious (Noyes 2015) and species of Dirhinini (the
former Dirhininae) are ectoparasitoids (Delvare 2006). Brachymeria Westwood belongs to the subfamily Chalcidinae
and includes 51 species described from the Neotropical region (De Santis 1989; Tavares et al. 2006). Apparently, there
are almost 300 species of Brachymeria in the world (Noyes 2015) and many dozens in the New World. Most of these
develop in the pupae of Lepidoptera, Coleoptera, Diptera and Hymenoptera as primary parasitoids, idiobionts, but some
develop as secondary parasitoids attacking the puparia or cocoons of Tachinidae, Braconidae and Ichneumonidae
primary parasitoids. Some Neotropical Brachymeria, such as B. subrugosa Blanchard 1942, attack insects of economic
importance (Tavares & Aquino 2014), but this species has been frequently misunderstood and misidentified. As a
consequence, its host relationships have been linked to other Brachymeria species, mainly B. subconica Bouc¢ek 1992. In
this contribution we clarify the identity of B. subrugosa, and report parasitoid/host associations and new geographic
records at country or state level.
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Material and methods

The specimens herein examined are deposited in the following collections (curators of collections in parentheses):
CIRAD, Centre de Coopération Internationale en Recherche Agronomique pour le Développement, Montpellier, France
(G. Delvare); FIOC, Fundagdo Instituto Oswaldo Cruz, Rio de Janeiro, Brazil (S. S. de Oliveira); IBGE, Colegio
Zoologica da Reserva Ecolégica do IBGE, Brasilia, Brazil (B. Dias); IBUS, Universidade Federal Rural do Rio de
Janeiro, Seropédica, Brazil (F. Racca); FML, Fundacion e Instituto Miguel Lillo, San Miguel de Tucuman, Tucuman,
Argentina (E. Perez); INPA, Instituto Nacional de Pesquisa da Amazonia, Manaus, Brazil (C. Magalhies); MLPA,
Museo de La Plata, La Plata, Buenos Aires, Argentina (J. Salas); MNRJ, Museu Nacional do Rio de Janeiro, Rio de
Janeiro, Brazil (R. Tibana); MPEG, Museu Paraense Emilio Goeld, Belém, Brazil (T. P. de J. Chaves); QCAZ, Pontificia
Universidad Catolica del Ecuador, Quito, Ecuador (G. Onore); SEMC, Snow Entomological Museum, Lawrence, USA
(R. W. Brooks); EMEC, Essig Museum of Entomology, University of California, Berkeley, USA (R. L. Zuparko); UFES,
Colecdo Entomoldgica da Universidade Federal do Espirito Santo, Vitdria, Brazil; USNM, National Museum of Natural
History, Washington, USA (M. Gates).

External morphological structures were studied using a Leica S§APO stereomicroscope and photographs were taken
with a Leica DFC295 attached to the stereomicroscope. Serial digital images were combined into a single focused image
using the open software CombineZM (Hadley 2011). The terminology and acronyms applied in the description follow
Gibson (1997) and The Hymenoptera Glossary (Hymenoptera Anatomy Consortium 2014). Measurements are given in
millimeters and were taken according Delvare (1992). Distribution or host records denoted with an asterisk (*) indicate
new records.

Results
Brachymeria Westwood

Brachymeria was recently diagnosed by Andrade & Tavares (2009) and is based on the following characteristics: hind
tarsal claw with a falciform process (Brachymeriini); scrobal-malar carina absent; mandibular formula 2:3 or 2:2, in the
later instance upper tooth at least half as long as lower tooth and never distant from the mandible apex; occipital carina
not converging to occipital foramen; and diameter of mesonotal umbilicated fovea at least 0.25x as large as mid ocellar
diameter.

Brachymeria subrugosa Blanchard, 1942
(Figs 1-8)

Trigonura annulipes Costa Lima 1919: 57-58 [preoccupied by Chalcis annulipes Walker 1834, a junior synonym of
Brachymeria annulata (Fabricius)]. Brasil: Maranh&o.

Brachymeria subrugosa Blanchard 1942: 116117, Fig. 11. Argentina: Charata. Syn. nov.

Brachymeria subrugosa: Parker, Berry & Guido 1953: 49 (hosts).

Brachymeria (Pseudobrachymeria) conica (Ashmead): Burks 1960: 270271 (part, misidentification, hosts); De Santis
1979: 64 (part, misidentification, hosts); Teran 1980: 292 (part, misidentification, hosts); De Santis 1989: 13 (part,
catalogue).

Brachymeria (Brachymeria) subrugosa: De Santis 1967: 209 (catalogue); 1979: 62 (catalogue); 1980: 253 (catalogue).

Trigonura annulipes Costa Lima: De Santis 1980: 249 (catalogue).

Brachymeria annulipes: Boucek 1992: 88 (combination).

Brachymeria subconica: Delvare 1993: 351, 361, Figs 5—7 (misidentification, key).

Diagnosis. Preorbital carinae present along upper third of orbit, curving in front of lateral ocelli to meet each other just
on posterior margin of median ocellus (Figs 1, 2); scrobal margin completely carinate and carinae touching lateral margin
of median ocellus (Figs 1, 2); area enclosed by scrobal margin and preorbital carinae flat to slightly concave; lower face
with scrobal-orbital ruga delimiting upper and lower face, conspicuous and usually reaching orbit (Fig. 3); torular-
clypeal ruga conspicuous and complete (Fig. 3); interantennal projection as a short carina (Fig. 3); fore wing with cubital
fold glabrous and basal fold with a line of hairs (Fig. 5); metafemur subelliptic, ventral margin with 8—10 teeth, the basal
one small, the medial ones the largest, outer surface coriaceous with dense and small piliferous punctures (Fig. 6);
hypopygium at apex conspicuously emarginate (Figs 7, 8).
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Redescription. FEMALE. Lectotype: 5.25 mm.

Color. Mainly black except as follows: eyes and ocelli brown; yellow on tegula, distal fifth of mesofemur, distal spot
on external surface of metafemur, fore and mesotibiae, proximal and distal quarters of metatibia, and tarsi. Wings
hyaline. Pilosity mainly white, brown on syntergum 7+8.

FIGURES 1-6. Brachymeria subrugosa, female: 1, frons and vertex, frontal, showing preorbital carina (POC) and its extension (E) in
front of lateral ocellus; 2, idem, laterodorsal view; 3, head, laterodorsal view, showing scrobal-orbital rugae (SOR); 4, scutellum,
dorsal view; 5, base of fore wing, showing cubital (Cu) and basal folds (BF); 6, metafemur, outer side.
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100 pm

100 pm

FIGURES 7-12. 7-8, Brachymeria subrugosa, female: 7, gaster, lateral, showing apex of hypopygium (AH); 8, idem, ventral. 9—12,
B. subconica, female: 9, frons and vertex, frontal, showing preorbital carina (POC) and its extension (E) in front of lateral ocellus; 10,
base of fore wing, showing cubital (Cu) and basal folds (BF); 11, gaster, lateral, showing apex of hypopygium (AH); 12, idem, ventral.

Head. Preorbital carinae present along upper third of orbit, the carinae curving in front of lateral ocelli and meeting
each other just on posterior margin of median ocellus (Figs 1, 2). Scrobal margin carinate, dorsally carinae touching
lower margin of median ocellus, close or virtually tangent to median ocellus (Figs 1, 2); area enclosed by scrobal margin
and preorbital carinae flat. Frons dorsally and vertex usually with umbilicate foveae, interstices coriaceous, foveae at
most 0.3x median ocellar diameter; lower face with piliferous punctures, interstices coriaceous; scrobal-orbital ruga
separating the lower face from frons, conspicuous and reaching orbit (Fig. 3); a torular-clypeal ruga conspicuous and
complete. Lower margin of torulus at lower eye level. Interantennal projection as a short carina (Fig. 3). Malar carinae
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curving posteriorly towards genal carina. Mandibular formula 2:3. Genal carina running towards lateral ocellus, upper
portion not curving toward occiput. Antenna clavate, scape just reaching lower margin of median ocellus. Measurements:
head height:width:length = 1.07:1.68:0.79; frontovertex = 0.82; DAO = 0.17; POL = 0.42; OOL = 0.10; malar space =
0.31; oral fossa = 0.42; eye height:width = 0.93:0.69; antennal segments (length:width) = scape 0.65:0.15; pedicel
0.10:0.10; anellus 0.10:0.3; Ful 0.16:0.15; Fu2—Fu3 0.15:0.16; Fu4—Fu6 0.13:0.17; Fu7 0.13:0.18; clava 0.27:0.18.

Mesosoma. Pronotum, mid lobe of mesoscutum and scutellum with umbilicate foveae, foveae diameter 0.3—0.4x
mid ocellar diameter; interstices coriaceous, as wide as 0.5—1.0x diameter of foveae; scutellum with a smooth and
slightly elevated medial stripe (Fig. 4), usually inconspicuously coriaceous; lateral lobe of mesoscutum on inner half
with shallow, scattered and smaller umbilicate foveae. Setation as long as 2x diameter of foveae. Frenal carinae medially
slightly emarginate. Epicnemial carina ventromedially straight. Fore wing with basal cell and cubital fold glabrous; basal
fold with a line of setae (Fig. 5); subcubital fold basally with line of fine setae. Metafemur subelliptic; on ventral margin
with 8—10 teeth, the basal one small, the medial ones the largest; outer surface coriaceous with dense and small piliferous
punctures (Fig. 6). Measurements (length or length:width): mesosoma = 2.31; mesoscutum = 0.98:1.64; scutellum =
1.00:0.90; fore wing = 3.35:1.42; submarginal vein = 1.69; marginal vein = 0.65; postmarginal vein = 0.17; stigmal vein
=0.08; metacoxa = 0.86:0.62; metafemur = 1.93:0.95.

Metasoma. Gaster acuminate (Fig. 7), at least 1.1x as long as head plus mesosoma; Tgl smooth and shiny, except for
a few fine dorsolateral punctures; Tg2—Tg5 coriaceous with 1 or 2 lateral rows of piliferous punctures; Tg6 coriaceous
with shallow umbilicate foveae on side, dorsal foveae irregular; syntergum 7+8 coriaceous with piliferous punctures,
1.5% as long as wide. Exerted part of ovipositor sheaths as long as high. Hypopygium at apex broadly emarginate (Figs 7,
8). Measurements (length or length:width): gaster = 3.65:1.35; Gtl = 1.15; Gt7+8 = 0.72:0.33.

MALE. Length: 3.6-4.8 mm. Very similar to female, except area around median ocellus slightly concave; apex of
gaster not acuminate.

Variation. Female: Body length 4.0-7.2 mm; area around median ocellus flat to slightly concave; umbilicated
foveae on former area sometimes shallow and irregular; scrobal-orbital ruga reaching orbits or not; Tg7+8 from 1.3-2.0x
as long as wide.

Type material. Brachymeria subrugosa: Lectotype (here designated), @, labelled ‘s/ A. argillaceae, Charata,
Parker, iii.40’ ‘Brachymeria subrugosa sp.n., det. E. E. Blanchard’” (MLPA). Blanchard (1942) described B. subrugosa
based on two syntypes.

The specimen here designated as lectotype was received on loan by one of the authors (MTT) from Manfredo A.
Fritz (Institute of Entomology of Salta, Salta Argentina). The specimen labels data (date, place and host) agree with the
original description, except for the collector (indicated as “Roberto G. Mallo” in original description, but as “Parker” on
the lectotype label). In addition to the specimen agreeing with the original description, the typical Blanchard's
identification label with his handwriting and the indication "sp. n." reinforce it as one of the original syntypes.

Trigonula annulipes: holotype, @ (damaged on right side of mesoscutum and scutellum), labelled ‘7rigonura
annulata C.L.” ‘G. de Entom. Esc. Sup. Agri. — Nictheroy — E. Rio, No 3266’ (UFRR).

Costa Lima (1919) mentioned that the holotype of B. annulipes was deposited in the collection of Gabinete de
Entomologia da Escola Superior de Agricultura (Niterdi, Rio de Janeiro State, Brazil), but that collection is now in the
Costa Lima Collection at the Instituto de Biologia of Universidade Federal Rural do Rio de Janeiro (Seropédica, Rio de
Janeiro State, Brazil). The holotype has a red label written "Trigonura annulata C.L." (Costa Lima's handwriting) and a
Nitero6i cabinet label with the number 3266. In the former collection's record book, under that number is registered:
"Hymenoptera/Chalcididae/ Trigonura annulata, C.L./box #63/ Maranhdo. ii.919/ I removed it from inside a chrysalis of
Pectinophora gossypiella". The type specimen was found into box #63 and the record book data corroborates the original
description. The specific epithet annulata on the type label and in the book record clearly are mistakes.

Other studied material. USA. Texas: 1 @, 1 &, Victoria, ix.1920, J. D. Mitchell col. (USNM). MEXICO. 1 @,
28.iii.1934, O. C. Morris col. (USNM); 1 @, 10.ix.1952 [without collecting data] (USNM). Sinaloa: 1 @, 2,5 miles N.
Mazatlan, 12.viii.1970, J. S. & M. S. Wasbauer colls. (EMEC). Nuevo Leon: 1 &, Villa del Carmen, 24.i.1972, ex.
webworm on pecan [sic.], J. J. Ortiz col. (USNM); 1 @, Villa Garcia, iii.1964, ex. Lespeyresia caryana, Guajardo col.
(USNM). Colima: 1 @, 21 miles N. Manzanillo, 25.vii.1970, M. S. & J. S.Wasbauer cols. (EMEC). Veracruz: 1 @,
Cotaxtla, 03.viii.1958, ex. Stenomidae pupa on Annona fruits (USNM). HONDURAS. 1 @, 1 &, 10.v.1934, J. A. Ramos
col. (USNM); 1 Q, Punta Castilla, 29.iii.1924 (USNM). COSTA RICA. 1 @, [without collecting data] (USNM).
Guanacaste: 1 @, Playas del Coco, 05.viii.1964, G. C. Eickwort col. (SEMC). Cartago: 1 @, Turrialba, 10.ix.1964 (M. G.
Naumann) (SEMC); 1 Q, Turrialba, 11.vii.1971, ex. Anadasmus pupa, Becker col. (MLPA); 1 @, Turrialba, 20.x.1972,
on Cedrella odorata L., Grisjma col. (MLPA); 1 @, 640 m [without collecting data] ex. H. grandella, V. O. Becker col.
(MLPA). PANAMA. Canal Zone: 1 @, Las Cascadas, 01.v.1911, on pyralid in cocoa poa [sic.] (USNM); 1 @, Porto
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Bello, 09.iii.1911, A. Brusck col. (USNM). TRINIDAD Y TOBAGO. 1 ¢, Sagre Grande, 28.v.1958, ex. Philornis
puparium, T. Aitken col. (USNM). COLOMBIA. Cesar: 2 9, 2 &, San Alberto, 23.v.1989, ex. pupae Stenoma cecropia,
P. Genty col. (CIRAD). Tolina: 2 9, Armero, 26.i— 05.ii.1977, E. L. Peyton & Suarez cols. (USNM). VENEZUELA.
Zulia: 1 @, Carasquero, 29-30.v.1976, A. S. Menke & D. Vincent col. (USNM); 1 @, Rosario, 14.vi.1976, A. S. Menke
& D. Vincent col. (USNM); 1 Q, Puerto de Cata, 10-11.vi.1976, A. S. Menke & D. Vincent col. (USNM). Aragua: 1 9,
Ocumare de La Costa, 12.vi.1976, A. S. Menke & D. Vincent cols. (USNM); 1 @, Maracay, 24.ix.1952, ex. Stenomidae
pupa on almond, F. Fernandez col. (USNM). EQUADOR. Napo: 2 @, Coca, iv.1985 ¢ i.86, G. Onore col. (QCAZ).
BRAZIL. 2 @, attacking material #11045 [without collecting data] (IBUS). Acre: 1 9, Rio Branco, 25.x—08.xi.1991, F.
Ramos e eq. col. (MPEG). Amazonas: 1 @, Manaus, Reserva Ducke, 19.x.1981, J. A. Rafael col. (INPA); 1 2, idem,
05.xi.1986, B. Klein col. (INPA). Federal District: 1 ¢, Reserva Ecologica do IBGE, 06.x.1978, Malaise trap (IBGE).
Mato Grosso: 1 @, Chapada dos Guimardes, 08—13.ii.1986, Malaise, 1. Gorayeb col. (MPEG). Para: 1 ©, Belém,
25.viii.1935, ex. Gnorimoschema sp (FIOC); 1 @, Oriximing, 07-25.x.1982, Malaise, J. A. Rafael & eq. cols. (INPA); 1
Q, Tucurui, Vila Brava, 27.vi.1980, Nunes de Mello & eq. cols. (INPA). Pernambuco: 1 @, Recife, 08.vii.1935, J. A.
Albuquerque col. (IBUS). Espirito Santo: 2 @, Vitdria, urban area, 03.vii.2004, 20.x—5.xii.2004, 20° 17° 277 S, 40° 17’
30” W, R. Kawada col. (UFES). Rio de Janeiro: 2 @, 1 &, Rio de Janeiro, viii.1943, ex. Stenoma annonella, C. H. Ribbs
col. (IBUS); 4 2, 1 &, Belfort Roxo, 11.ii.1935, #3191, ex. Cerconota anonella pupa in sugar-apple [Anonna
squamosal, M. Marques col. (IBUS); 2 9, 2 &, Guaratiba, 23.vi.1942, #6223, ex. Cerconota anonella pupa, A. Silva col.
(IBUS); 1 @, Rio de Janeiro, Horto Florestal, vi.1942, A. Silva col. IBUS); 1 @, 1 &, Rio de Janeiro, vii.1925, ex.
Cerconota anonella pupa, J. Alves col. (MNRJ); 2 @, 2 &, Sdo Bento, i.1943, ex. Cerconota anonella pupa, L. Portela
col. (IBUS). Sdo Paulo: 1 9, Campinas, iX.1992, ex. Stenoma catenifer pupa, H. Z. Firsher col. (UFES). ARGENTINA.
Salta: 1 9, 14 km S. Urundel, ex. Calpodes ethlius pupae (IFML); 1 ¢, Valle Morado, 18.ii.2013, ex. H. grandella on
Cedrela balansae, E. Balducci (MLPA); Tucuman: 1 ¢, i.1929 (IFML); 1 9, San Miguel de Tucuman, x.1973, parasite
of Ceroplastes sp on Tabebuia [probably attacking eggs predator lepidoptera] (IFML).

Biology. Brachymeria subrugosa usually is a solitary, primary parasitoid of Lepidoptera pupae, mainly
microlepidoptera. It has also been recorded as hyperparasitoid of Lepidoptera and Cassidini (Coleoptera) beetles through
Tachinidae (Parker, Berry & Guido 1953). The following host records for B. subconica actually refer to B. subrugosa:
Melitara dentata (Grote) (Burks 1960); Anadasmus porinodes (Meyrick) (De Santis 1979); Stenomidae (Teran 1980);
and Stenoma cecropia Meyrick (Delvare 1993). Costa Lima (1945) mentioned that the specimens of B. pseudovata,
identified by Jamirez Gomes, were obtained from pupae of Cerconota annonella (Sepp) (Lepidoptera: Oecophoridae),
but this record corresponds to B. subrugosa. Of the examined specimens, one female is point mounted with a puparium
of Philornis sp. (Diptera: Sarcophagidae) and one female of B. podagrica F. The latter was obtained from inside the
puparium that was opened, suggesting that both specimens developed from the same host. These data suggest that
beyond lepidopterans B. subrugosa may attack dipterans, not as a secondary parasitoid.

Distribution. USA* (Texas), Mexico*, Honduras*, Costa Rica*, Panama*, Trinidad and Tobago*, Colombia*,
Venezuela*, Ecuador*, Argentina* (Salta and Tucuman), Brasil (Acre*, Amazonas*, Federal District*, Maranh@o, Minas
Gerais, Mato Grosso do Sul*, Para*, Rio de Janeiro*, Roraima* and S&o Paulo*) and Uruguay.

Hosts. LEPIDOPTERA: Pectinophora gossypiella (Saunders) (Gelechiidae); Calpodes ethlius* (Stoll)
(Hesperiidae); Megalopyge chacona* (Schaus) (Megalopygidae); Alabama argillacea (Hiibner) (as primary and
secondary host) (Noctuidae); Anadasmus porinodes* (Meyrick), Cerconota annonella* (Sepp), Stenoma cecropia*
Meyrick and S. catenifer* Walsingham (Oecophoridae); Hypsipyla grandella* (Zeller), Melitara dentata* (Grote)
(Pyralidae); Laspeyresia caryana* (Tortricidae). DIPTERA: Eucelatoriopsis parkeri Sabrosky and Patelloa sp.
(Tachinidae). COLEOPTERA (secondary host): Chelymorpha variabilis Boheman (Chrysomelidae).

Comments. Boucek (1992) pointed out that B. annulipes (Costa Lima) was a junior homonym of Chalcis annulipes
Walker, 1834, a junior synonym under B. annulata (Fabricius), but he did not replace the former name. Once B.
subrugosa Blanchard is considered a synonym of B. annulipes (Costa Lima), the former replaces the later one according
to ICZN (1999) (Art. 60.2).

Brachymeria subrugosa belongs to a species group that would agree with the subgenus Pseudobrachymeria Burks
1960 because it is extremely close to B. subconica, the type species of that subgenus. Both species have a cross carina in
front of the lateral ocelli (regarded here as an extension of the preorbital carinae) (Figs 1, 2, 9) in addition to the
following: the preorbital carinae are absent at least along the lower half of orbit; the scrobal-ocular carinae are present
(Fig. 3); and the metafemur on the outer surface has dense pilliferous punctures and conspicuous coriaceous interstices
(Fig. 6). Brachymeria subrugosa differs from B. subconica by the following: the scrobal margin virtually reaches the
lower margin of the median ocellus, whereas the upper scrobal margin is somewhat distant from the median ocellus in B.
subconica (Fig. 9); the fore wing has the cubital fold glabrous and the basal fold with a line of setae, whereas a line of
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setae are present on the cubital fold and 2-3 lines on the basal fold in B. subconica (Fig. 10); and the hypopygium is
broadly emarginate medially at its apex conversely to being narrowly emarginate in B. subconica (Figs 11, 12). The
geographic distribution of B. subconica is similar to that of B. subrugosa (Paraguay, from south to north of Brazil,
Ecuador, El Salvador and Mexico).

Specimens of B. subrugosa have been frequently misidentified. One of the authors (MTT) found specimens
identified as B. subconica, B. pseudovata Blanchard and B. producta (Olivier). Consequently, at least part of the
following citations of B. subconica refers to B. subrugosa: Burks (1960), De Santis (1980, 1989), Teran (1980), and
Delvare (1993) (see the items Hosts and Studied material). The illustrations of B. subconica provided by Delvare (1993)
clearly refer to B. subrugosa.

Conclusion

Brachymeria subrugosa is widely distributed in America from USA to Argentina and among their main hosts are
lepidopteran pests that cause heavy economic losses to agricultural and forestry crops including Annona sp., Gossypium
sp., Cedrela sp., Elaeis sp., Persea sp. and Aspidosperma sp. The use of the native parasitoids of a region is an essential
factor in increasing the probability of success in biological control (Loera—Gallardo et al. 2008). Several Brachymeria
species have been introduced as biological control agents against various Lepidoptera, without much success (Clausen
1978). Augmentative releases of B. nosatoi Habu were carried out successfully against the oecophorid coconut leaf-
eating caterpillar, Opsina arenosella Walker (Kenis & Cugala 2006) in India (Sathiamma et al. 1996). Although some
species were observed on insect pests, various records showed that the control is limited, the range of parasitism
generally between 5-20% (Delvare & Arias Penna 2006). It is possible that some species of Chalcididae have an
important role as natural enemies of pests but more studies are necessary to verify this (Tavares & Aquino 2014). The
novel host records found in this work demonstrate how necessary is increasing the knowledge about parasitoids and the
impact that they have on host populations. A detailed knowledge about biology, ecology and taxonomy is essential to
satisfactorily perform biological control and/or integrated pest management.

References

Andrade, T.V. de & Tavares, M.T. (2009) Revisdo de Ceyxia Girault. stat. rev. (Hymenoptera, Chalcididae,
Brachymeriini). Revista Brasileira de Entomologia, 53 (4), 511-548.
http://dx.doi.org/10.1590/S0085-56262009000400004

Blanchard, E.E. (1942) Parasitos de Alabama argillacea Hbn. en la Republica Argentina. Anales de la Sociedad
Cientifica Argentina, 134, 94—128.

Boucek, Z. (1992) The New World genera of Chalcididae (Hymenoptera). Memoirs of the American Entomological
Institute, 53, 49-117, 443-46.

Burks, B.D. (1960) A revision of the genus Brachymeria Westwood in America north of Mexico (Hymenoptera:
Chalcididae). Transactions of the American Entomological Society, 86, 225-273, pls. 12—14.

Clausen, C.P. (1978) Introduced parasites and predators of arthropod pests and weeds: a world review. USDA
Agricultural Handbook, 480, 1-545.

Costa Lima, A.M. (1919) Contribugao as conhecimento dos microhymendpteros parasitos de lagarta rosea de
Pectinophora gossypiella (Saunders) no Brasil. Archivos da Escuela Superior de Agricultura e Medicina
Veterinaria, Nictheroy, Rio de Janeiro, New Series, 3 (1-2), 57.

Costa Lima, A.M. (1945) Insetos do Brasil: Lepiddpteros. 5° Tomo. Escola Nacional de Agronomia, Série Didatica n.° 7,
1-376.

De Santis, L. (1967) Catalogo de los Himenodpteros Argentinos de la serie Parasitica, incluyendo Bethyloidea. Provincia
de Buenos Aires Gobernacion. Comision de Investigacion Cientifica, La Plata, 337 pp.

De Santis, L. (1979) Catdlogo de los Himendpteros Calcidoideos de América al sur de los Estados Unidos. Publicacion
Especial Provincia de Buenos Aires. Comision de Investigaciones Cientificas, La Plata, 488 pp.

De Santis, L. (1980) Catdlogo de los Himendpteros Brasileiios de la serie parasitica: incluyendo Bethyloidea.
Universidade Federal do Parana, Curitiba, 395 pp.

De Santis, L. (1989) Catalogo de los Himendpteros Calcidoideos (Hymenoptera) al Sur de los Estados Unidos — Segundo
suplemento. Acta Entomologica Chilena, 15, 9-90.

Boucek, Z. (1992) The New World genera of Chalcididae. Memoirs of the American Entomological Institute, 53, 49-118.

Delvare, G. (1992) A reclassification of the Chalcidini with a checklist of the New World species. Memoirs of the

BRACHYMERIA SUBRUGOSA Zootaxa 4013 (2) © 2015 Magnolia Press - 299



American Entomological Institute, 53, 120—441.

Delvare, G. (1993) Les Chalcididae d’importance économique dans les palmeraies d’ Amérique tropicale (Hymenoptera).
Bulletin de la Société Entomologique de France, 94 (4), 349-372.

Delvare, G. (1995) 11.3 Chalcididae. /n: Hanson, P. & Gauld, 1.D. (Eds.), The Hymenoptera of Costa Rica. Oxford
University Press, Oxon, pp. 289-298.

Delvare, G. (2006) 11.5. Familia Chalcididae. /n: Hanson, P.E. & Gauld, 1.D. (Eds.), Hymenoptera de la Region
Neotropical. Memoirs of the American Entomological Institute, 77, pp. 333-341.

Delvare, G. & Arias-Penna, D.C. (2006) Capitulo 65. Familia Chalcididae. /n: Fernandez, F. & Sharkey, M.J. (Eds.),
Introduccion a los Hymenoptera de la Region Neotropical. Sociedad Colombiana de Entomologia y Universidad
Nacional de Colombia, Bogot4, Colombia, pp. 647-660.

Gibson, G. (1997) Morphology and Terminology. /n: Gibson, G.A.P., Huber, J.T. & Woolley, J.B. (Eds.), Annotated keys
to the genera of Nearctic Chalcidoidea (Hymenoptera) National Research Council of Canada, NRC Research Press,
Ottawa, pp. 16-45.

Hadley, A. (2011) Available from: http://www.hadleyweb.pwp.blueyonder.co.uk/CZM/combinezm.htm (accessed 17
August 2015)

Hymenoptera Anatomy Consortium (2014) Available from: http://glossary.hymao.org (accessed 31 August 2014)

International Code of Zoological Nomenclature (1999) International Code of Zoological Nomenclature. 4" Edtion. The
International Trust for Zoological Nomenclature, London, 306 pp.

Kenis, M. & Cugala, D. (2006) Prospects for the biological control of the groundnut leaf miner, Aproaerema modicella,
in Africa. CAB Reviews: Perspectives in Agriculture, Veterinary Science, Nutrition and Natural Resources, 1 (31),
1-9.
http://dx.doi.org/10.1079/pavsnnr2006103 1

Loera-Gallardo, J., Luna-Salas, J.F. & Gibson, G.A.P. (2008) First report of pupal parasitoids of filth-breeding flies
(Diptera) from bovine manure in northeastern Mexico. Canadian Entomologist, 140 (6), 682—689.
http://dx.doi.org/10.4039/n08-043

Noyes, J.S. (2015) Universal Chalcidoidea Database. World Wide Web electronic publication. Available from: http://
www.nhm.ac.uk/research-curation/research/projects/chalcidoids (accessed 30 April 2015)

Parker, H.L., Berry, P.A. & Guido, A.S. (1953) Host—parasite and parasite—host lists of insects reared in the South
American Parasite Laboratory during the period 1940—1946. Revista de la Asociacion Agronomia Uruguay, 93, 1—
101.

Sathiamma, B., Sabu, A.S. & Pillai, G.B. (1996) Field evaluation of the promising species of indigenous parasitoids in
the biological suppression of Opisina arenosella Walker, the coconut leaf eating caterpillar. Journal of Plantation
Crops, 24, 9-15.

Tavares, M.T. & Aquino, D.A. (2014) Chalcididae. /n: Roig-Juiient, S., Claps, L.E. & Morrone, J.J. (Directores),
Biodiversidad de Artrépodos Argentinos. Vol. 4. Editorial INSUE —UNT, San Miguel de Tucumén, Argentina, pp.
139-148.

Tavares, M.T., Navarro-Tavares, A.B. & Almeida, G.S.S. de (2006) The species of Chalcididae (Hymenoptera)
parasitoids of Parides ascanius (Cramer), an endangered Papilionidae (Lepidoptera) from restingas of Southeastern
Brazil. Zootaxa, 1197, 55-63.

Teran, J.B. (1980) Lista preliminar de Hymenoptera parasitos de otros insectos en Venezuela. Revista de la Facultad de
Agronomia (Maracay), 11 (1-4), 283-389.

Walker, F. (1834) Monographia Chalciditum. (Continued.) Entomological Magazine, 2 (1), 13-39.

300 - Zootaxa 4013 (2) © 2015 Magnolia Press AQUINO ET AL.


http://www.nhm.ac.uk/research-curation/research/projects/chalcidoids

	Introduction
	Material and methods
	Results
	Brachymeria Westwood
	Brachymeria subrugosa Blanchard, 1942
	Conclusion
	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


