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Abstract

A new species of parasitoid wasp, Meteorus gigas Aguirre, Shaw and Jones (Hymenoptera: Braconidae), is described
from Huila and Santander Provinces in Colombia and from Napo Province, in Ecuador. The new species is diagnosed
and is compared to other species in the genus. Inferences about the possible biology of this species are discussed in
consideration of the collecting methods used. The new species was most frequently found from Malaise trap samples but
to alesser extent from yellow pans and maxi-net sampling. Despite extensive sampling of caterpillars at this locality, the
host of this new species remains unknown.

Resumen

Una nueva especie, Meteorus gigas Aguirre, Shaw, and Jones (Hymenoptera: Braconidae) es descrita para Huilay
Santander Provincias en Colombiay de Napo Provincia, Ecuador. La especie es analizaday comparada con otras
especies del género. Inferencias sobre la posible biologia de esta especie es discutida teniendo en mente los métodos de
colecta utilizados.
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I ntroduction

Meteorus Haliday is a diverse and widespread genus of Braconidae comprising more than 250 described
species worldwide. These have been described or cataloged by Muesebeck (1923, 1939), Nixon (1943),
Huddleston (1980, 1983), Shaw (1995, 1997), Maet6 (1990), Chen and Wu (2000), Zitani and Shaw (2002),
Zitani (2003), Shaw and Nishida (2005), Yu et al. (2005) and Stigenberg (2008). All Meteorus species, where
biology is known, are koinobiont endoparasitoids (Shaw & Huddleston 1991). Most attack young exposed-
feeding Lepidoptera caterpillars, although some parasitize Coleoptera larvae (Maetd, 1990; Shaw &
Huddleston 1991; Shaw 1995, 1997). Meteorus species are also noted for their diverse silk-spinning and
cocoon-forming behaviors (Zitani & Shaw 2002, Zitani 2003). While most are solitary parasitoids of small
caterpillars, such as Geometridae, Noctuidae and Pyralidae, several tropical Meteorus species are known to be
gregarious parasitoids of larger caterpillars including some Sphingidae and Limacodidae (Muesebeck 1939,
1958; Nixon 1943; Zitani et al. 1997, 1998; Zitani 2003; Shaw & Nishida 2005). Neotropical Meteorus
species have been the focus of recent taxonomic studies (Zitani et al. 1997, 1998; Shaw & Nishida 2005;
Shaw & Jones 2009) but many Neotropical species still remain undescribed. The purpose of this paper isto
describe a distinctive new Meteor us species from Colombia and Ecuador, commonly collected by Malaise and
yellow pan traps.
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Materialsand M ethods

Specimens for this study were sampled by Malaise traps and yellow pans in Colombian and Ecuadorian cloud
forests. Ecuadorian specimens of M. gigas were collected during the Caterpillars and Parasitoids of the
Eastern Andes of Ecuador (CAPEA) project (NSF-BSI-03-46729; NSF-BSI-07-17458; Dyer et al. 2008). At
the Ecuador study site, extensive rearing of potential host caterpillars was also conducted, as described in
Shaw and Jones (2009). The Colombian specimens were collected at several cloud forest localities. All
Ecuadorian specimens were collected at one locality, the Yanayacu Biological Station and Center for Creative
Studies, at 2163 m, 00°35.9'S 77°53.4'W, which is situated on the northeastern slope of the Andes in Napo
Province, Ecuador. The Yanayacu reserve comprises both primary and secondary growth montane forests
(Greeney 2007). The Holdridge life zone is tropical montane moist forest (Holdridge 1967).

All previously named Neotropical species of Meteorus have been examined during previous studies
(Shaw 1985; Zitani et al. 1997, 1998; Shaw & Nishida 2005; Shaw & Jones 2009) and this new species was
determined by SRS to be distinct from any known species. Specimens of M. gigas were also compared
directly to holotype specimens of 17 previoudy described Ecuadorian and Costa Rican Meteor us species.

Type specimens are deposited in the entomological collections of the Universidad Nacional de Colombia,
Instituto de Ciencias Naturales (ICN) in Bogota, the University of Wyoming Insect Museum (UWIM) in
Laramie and the Museo Ecuatoriano de Ciencias Naturales (MECN) in Quito, Ecuador.

Morphologica terminology and the character-set used in the description follow Wharton et al. (1997),
Zitani et al. (1997, 1998), Shaw & Nishida (2005), and Shaw & Jones (2009). Microscul pture terminology
follows Harris (1979). The specimens were measured using a Motic SMZ-168 advanced stereomicroscope
with magnification zoom range 7.5 x to 50 x and eyepiece of 10 x with microrule attached to a JVC digital
camera. Images were captured using Auto-Montage software Combine Z5.3 program. Scanning electron
microscopy was done at the University of Wyoming Microscopy Core Facility using a Hitachi tabletop
scanning electron microscope, model TM-1000. Specimens were examined uncoated at an operating voltage
of 15 kV.

Meteorus gigas Aguirre, Shaw and Jones, sp.nov.
(Figs 1-9)

Description. Holotype female. Body length 8.3 mm. Mostly black, except antenna brown with white annulus
comprising F11-F21; mandibles yellow basally, testaceous medially; palpi yellow; fore coxa testaceous
posterodorsally; fore tibia dark brown; wing membrane slightly infused; wing venation, pterostigma dark
brown; first tergite yellow basally, apically; second tergite yellow near spiracle; ovipositor, sheath dark
brown.

Head. Antenna with 33 flagellomeres; flagellar length/width ratios as follows: F1 = 5.37, F2 =5.25, F3 =
3.78, F21 = 1.67, F22 = 1.56, F23 = 1.65, F24 = 1.65, F25 = 1.65, F33 (apica flagellomere) = 2.62; head 1.25
X wider than height; eye large and protuberant, nearly parallel in anterior view; head height 1.44 x eye height;
temples length 0.46 x eye length in dorsal view; maximum face width 1.31 x minimum face width; minimum
face width 0.57 x clypeus width; malar space length 0.22 x mandible width basally; ocelli small, ocello-ocular
distance 1.96 x ocellar diameter; mandibles not twisted; clypeus punctate; face rugulose; frons with shallow
strigate depressions behind the scape; vertex smooth; occipital carina complete.

Mesosoma. Notauli distinct, foveate converging in rugose area, mesonotal lobes well defined; scutellar
furrow with three distinct carinae; pronotum foveate-rugose; propleuron puncticulate; mesopleuron smooth,
polished; sternaulus foveate; metapleuron rugose; propodeum carinate-rugose, distinct median, transverse
carinae creating very large, defined areolae; median depression absent. Legs: hind coxa rugul ose-punctate;
tarsal claw simple.

Wings. Forewing length 6.41 mm.; vein m-cu antefurcal; second submarginal cell of forewing strongly
narrowed anteriorly; vein r 0.81 x length of 3RSa; 3RSa length 0.82 x r-m length; 1M length 1.29 x cu-a
length of hindwing; 1M length 0.81 x 1r-m length.
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Metasoma. First metasomal tergite without dorsopes; ventral borders of first tergite separated basally,
joined apically; first tergite dorsally smooth; ovipositor long, thick at base, 3.33 x longer than first tergite.

FIGURE 1. Lateral habitus of Meteorus gigas sp.nov.
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FIGURES 2-5. Figure 2. Head of Meteorus gigas sp.nov., female, anterior view, 120 x. Figure 3. Head of Meteorus
megalops Zitani, female, anterior view, 120 x. Figure 4. Anterior mesosoma of Meteorus gigas sp.nov., female, dorsal
view, 100 x. Figure 5. Anterior mesosoma of Meteorus megalops Zitani, female, dorsal view, 150 x.

Variation, female paratypes. Body length 8.0-9.76 mm.; antenna with 30-34 flagellomeres; white annulus
sometimes comprising F11-F20; F21 color varying from white to brownish-white to brown; head 1.21-1.3 x
wider than height; head height 1.37-1.45 x eye height; temple length 0.46-0.53 x eye length in dorsal view;
maximum face width 1.27-1.37 x minimum face width; minimum face width 0.53-0.61 x clypeus width;
malar space length 0.21-0.31 x mandible width basally; ocello-ocular distance 1.96-2.5 x ocellar diameter.
Forewing length 6.42—7.36 mm; vein r 0.7-1.12 x length of 3RSa; 3RSa length 0.57-0.83 x r-m length; 1M
length 1.17-1.53 x cu-alength of hindwing; 1M length 0.82-0.9 x 1r-m length; ovipositor 2.61-3.81 x longer
than first tergite.

Variation, male paratypes. Body length 6.43—7.0 mm.; antenna black, without pale annulus; antenna with
30-36 flagellomeres; head 1.17-1.19 x wider than height; head height 1.63-1.72 x eye height; temples length
0.74-0.82 x eye length in dorsal view; maximum face width 1.07—1.12 x minimum face width; minimum face
width 0.82—-0.86 x clypeus width; malar space length 0.44—0.62 x mandible width basally; ocello-ocular
distance 2.33-2.86 x ocellar diameter. Trochanter, along with fore and middle coxae, yellow. Forewing length
5.9-6.25 mm.; veinr 0.97-1.33 x length of 3RSa; 3RSalength 0.43-0.77 x r-m length; 1M length 1.21-1.57 x
cu-alength of hindwing; 1M length 0.8-1.02 x 1r-m length. Metasomal tergum 1 yellowish-brown; T2 and T3
basally varying from yellowish brown to black.

Holotype data. Female (point mounted), COLOMBIA, Huila, Cueva de los Guacharos National Park,
Cabafia Cedros, 1°37°'N 76°6"W, 2100 m., Maaise trap, 4-18.ii.2002, C. Cortés leg, deposited in Instituto de
Ciencias Naturales (ICN) Entomological Collection, Universidad Nacional de Colombia.

Paratype data. 13 females and 19 males. COLOMBIA, Huila, same data as hol otype except collected on
the following elevations and dates: 2 females, 1950 m., 28.xi—2.xii.2001, D. Campos leg; 2 females, 2100 m.,
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6-27.iv.2002,. J. Fonseca leg; 1 male, 2100 m., 4-18.ii.2002; 2 females, 1 male, 2100 m., 27.iv—5.v.2002, J.
Fonseca leg; 1 male, 2100 m., 27.xi—2.xii.2001, D. Campos leg; 1 male, 2100 m., 18.ii—7.iii.2002; 1 male,
2100 m., 20.iii—6.iv.2002, J. Fonseca leg; same date except collected by red traps on the following elevations
and dates: 1 female, 1950 m., 30.xi.2001, D. Camposleg. COLOMBIA, Santander, 1 female, Tama National
Park, Municipio Toledo, Vda. La Camacha, Pozo Negro, 7°21'N 72°28'W, 2213 m., Malaise trap,
23.x—2.xi.2003, C. Leal leg, deposited in ICN. ECUADOR, Napo, 1 male, Yanayacu Biologica Station, S
00°35.9° W 77°53.4’, 2163 m, 1-8.ii.2008, J. Simbafia Macucoloma trail, Malaise trap, NSF-BSI-07-17458;
same data except collected on the following dates: 1 female, 1-8.vi.2007; 2 females, 1-8.viii.2007; 1 male,
5-12.xi.2007; 1 male, 3—-10.xii.2007; 4 males, 1-10.ii.2008; 1 male, 2-9.iv.2008; 1 female, 2 males,
1-10.vi.2008; same date except collected by yellow pans on the following dates: 2 males, 1-10.vii.2007; 1
female, 1-8.i.2008; 1 male, same data except collected by maxi net, 31.vii.2006, Andrew Townsend. Ecuador
paratypes deposited in UWIM and MECN.

FIGURES 6-9. Figure 6. Propodeum of Meteorus gigas sp.nov., female, dorsal view, 120 x. Figure 7. Propodeum of
Meteorus megal ops Zitani, female, dorsal view, 180 x. Figure 8. First metasomal tergum of Meteorus gigas sp.nov.,
female, dorsal view, 100 x. Figure 9. First metasomal tergum of Meteorus megal ops Zitani, female, dorsal view, 150 x.

Etymology. The specific epithet is from the Latin gigas, meaning “giant” or “large,” in reference to the
very large body size of this Meteorus species.

Comments. In the key to Costa Rican Meteor us species by Zitani et al. (1998) M. gigas keys to couplet 17
(near M. megalops Zitani). This new speciesis most similar to M. megal ops, sharing the following: mandibles
not twisted, eyes large and protuberant (Fig. 2-3), ocelli small, flagellum with white annulus medially (Fig.
1), occipital carina complete, ventral borders of first tergite joined medialy, separated basally and apically,
and ovipositor long (2.61-3.81 x longer than first tergite) and thick at base (Fig. 1). M. gigasdiffersin being
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strikingly larger (8.0 to 9.76 mm vs. 5.4 mm or less), having more flagellomeres (30-36 vs. 24-25), female
eyesless convergent ventrally than M. megalops, in which these are strongly convergent in anterior view (Figs
2-3). Thenotauli of M. gigas are strongly foveate (Fig. 4) while in M. megal ops the notauli are more finely
foveolate (Fig. 5). The propodeal sculpture is carinate-rugose in M. gigas (Fig. 6) while carinate in M.
megalops (Fig. 7). The mesopleuron is more rugose in M. gigas (Fig. 1) while smoother in M. megalops. The
first metasomal tergite is dorsally smooth in M. gigas (Fig. 8) while finely longitudinally costate in M.
megalops (Fig. 9). Additionally there are some obvious color differences. M. gigas body color is mostly black
(Fig. 1) while the M. megalops body color is dark brown. The fore and middle coxae of M. gigas are mostly
black (Fig. 1) while the fore and middle coxae of M. megalops are entirely yellow.

It is interesting to note that while more than 30,000 individual caterpillars have been reared so far in the
Ecuador CAPEA project, including numerous examples of Geometridae and Noctuidae (known hosts for
other Meteor us species), M. gigas has not yet been reared from a host caterpillar. On the other hand, sampling
by Malaise traps (both in Ecuador and Colombia) has shown M. gigas to be a species that is active as flying
adults during all months except August and September. The species has also been collected using yellow pans
and by maxi-net, but not yet collected at black lights. This gap between sampling methods shows the
importance of using diverse sampling methods for assessing biodiversity of Braconidae in an area, and
provides clues about possible hosts. Since the common and apparent caterpillars of the low vegetation at
Yanayacu have now been well-sampled, the absence of M. gigas reared from these hosts suggests that the
species may selectively parasitize either very cryptic caterpillars, nocturnal caterpillars, caterpillars that feed
high in the forest canopy, or the species may parasitize beetle hosts that are not yet being sampled in the
Ecuador CAPEA project.

Acknowledgments

Harold Greeney and Andrew Townsend are thanked for providing local arrangements and hospitality while at
the Yanayacu Biological Station. We thank Zhaojie Zhang, of the University of Wyoming Microscopy Core
Facility, for his kind assistance with scanning electron microscopy and the Systematic and Comparative
Biology Lab of Nationa University of Colombiafor digital picture. This research was supported by National
Science Foundation grants BSI-03-46729, BSI-07-17458, DEB-07-17034 (Caterpillars and parasitoids in the
Eastern Andes of Ecuador, CAPEA), NSF Research Experience for Undergraduates (REU) supplemental
grants DEB-08-23094, DEB-09-13110, in part by Mclntire-Stennis project No. WY O-362-02, Braconid
Wasps in Forest Ecosystems and DEB-0205982 (The Colombian Biodiversity Project). Any opinions,
findings, and conclusions expressed are those of the authors and do not necessarily reflect the views of the
National Science Foundation. Travel to Ecuador was supported, in part, by grants from U.W. International
Programs, U.W. Environment and Natural Resources Program, and U.W. Global Perspectives Program.

References

Chen, J. & Wu, Z. (2000) Systematic studies on Meteorinae of China (Hymenoptera: Braconidae). Huayu Nature Book
Trading Co. Ltd., Beijing, 230 pp.

DeVries, PJ. (1987) The butterflies of Costa Rica and their natural history, volume 1, Papilionidae, Pieridae,
Nymphalidae. Princeton University Press, New Jersey, 327 pp.

Dyer, L., Miller, J. & Gentry, G. Caterpillars and parasitoids of the eastern Andes in Ecuador. Available from: http://
caterpillars.unr.edu/ (Accessed 13 March 2010).

Greeney, H.F. Yanayacu biological station and center for creative studies. Available from: http//www.yanyacu.org/
(Accessed 13 March 2010).

Harris, R.A. 1979. A glossary of surface sculpturing. Occasional papersin Entomology, 28, 1-31.

Holdridge, L.R. (1967) Life Zone Ecology. Tropical Science Center, San Jose, Costa Rica, 206 pp.

Huddleston, T. (1980) A revision of the western Palearctic species of the genus Meteorus (Hymenoptera: Braconidae).
Bulletin of the British Museum (Natural History), Entomology, 41, 1-58.

60 - Zootaxa 2453 © 2010 Magnolia Press AGUIRRE ET AL.



Huddleston, T. (1983) Meteorus (Hymenoptera: Braconidae) of Australia and New Guinea. Systematic Entomology, 8,
393-420.

Maetb, K. (1990) Phylogenetic relationships and host associations of the subfamily Meteorinae Cresson (Hymenoptera:
Braconidae). Japanese Journal of Entomology, 58, 383—396.

Muesebeck, C.FW. (1923) A revision of the North American species of ichneumon-flies belonging to the genus
Meteorus (Hymenoptera: Braconidae). Proceedings of the United Sates National Museum, 63, 1-44.

Muesebeck, C.F.W. (1939) Five new species of Meteorus (Hymenoptera: Braconidag). Proceedings of the Entomological
Society of Washington, 41(3), 83-87.

Muesebeck, C.FW. (1958) New Neotropical wasps of the family Braconidae (Hymenoptera) in the U.S. National
Museum. Proceedings of the United Sates National Museum, 107, 405-420.

Nixon, GE.J. (1943) A synopsis of the African species of Meteorus (Hymenoptera, Braconidag). Bulletin of
Entomological Research, 34, 53-64.

Racheli, T. & Racheli, L. (2001) An annotated list of Ecuadorian Butterflies (Lepidoptera: Papilionidae, Pieridae,
Nymphalidae). Fragmenta entomologica, 33, 213-380.

Shaw, M.R. & Huddleston, T. (1991) Classification and biology of braconid wasps. Handbooks for the identification of
British insects, 7, 1-126.

Shaw, S.R. (1985) A phylogenetic study of the subfamilies Meteorinae and Euphorinae (Hymenoptera: Braconidae).
Entomography, 3, 277-370.

Shaw, S.R. (1995) Braconidae, pp. 431-463. In: Hanson, PE. & Gauld, |.D. (Eds.), The Hymenoptera of Costa Rica.
Oxford University Press, New York, 893 pp.

Shaw, S.R. (1997) Subfamily Meteorinae, pp. 326-330. In: Wharton, R.A., Marsh, PM. & Sharkey, M.J. (Eds.), Manual
of the New World genera of the family Braconidae (Hymenoptera). Special Publication of the International Society
of Hymenopterists, No. 1, 439 pp.

Shaw, S.R. & Jones, GZ. (2009) A new species of solitary Meteorus (Hymenoptera: Braconidae) reared from caterpillars
of toxic butterflies (Lepidoptera: Nymphalidae) in Ecuador. Journal of Insect Science, 9(34), 1-8.

Shaw, S.R. & Nishida, K. (2005) A new species of gregarious parasitoid (Hymenoptera: Braconidae) reared from
caterpillars of Venadicodia caneti (L epidoptera: Limacodidae) in Costa Rica. Zootaxa, 1028, 459-60.

Stigenberg, J. (2008) Review of the tribe Meteorini Cresson based on Swedish material (Hymenoptera, Braconidae,
Euphorinag). Examensarbete Zool ogiska | nstitutionen Sockholms Universitet S-106, 91 (thesis), 30 pp.

Trigo, J.R. (2000) The chemistry of antipredator defense by secondary compounds in neotropical Lepidoptera: facts,
perspectives, and caveats. Journal of the Brazilian Chemistry Society, 11(6), 551-561.

Willmott, K.R. & Freitas, A.V.L. 2006. Higher-level phylogeny of the Ithomiinae (Lepidoptera: Nymphalidag):
classification, patterns of larval hostplant colonization and diversification. Cladistics, 22, 297-368.

Willmott, K.R. & Mallett, J. (2004) Correlations between adult mimicry and larval host plants in ithomiine butterflies.
Proceedings of the Royal Society of London B. (Suppl.) 271, 266-269.

Yu, D.S., Achterberg, C. van & Horstmann, K (2004) Taxapad Ichneumonoidea. Vancouver, Canada. (URL:
www.taxapad.com).

Zitani, N.M., Shaw, S.R. & Janzen, D.H. (1997) Description and biology of a new species of Meteorus Haliday
(Hymenoptera: Braconidae: Meteorinae) from Costa Rica, parasitizing larvae of Papilio and Parides (L epidoptera:
Papilionidae). Journal of Hymenoptera Research, 6, 178-185.

Zitani, N.M., Shaw, S.R. & Janzen, D.H. (1998) Systematics of Costa Rican Meteorus (Hymenoptera: Braconidae:
Meteorinae) species lacking a dorsope. Journal of Hymenoptera Research, 7(2), 182—208.

Zitani, N.M. & Shaw, S.R. (2002) From meteors to death stars: variations on a silk thread (Hymenoptera: Braconidae:
Meteorinae). American Entomologist, 48(4), 228-235.

Zitani, N.M. (2003) The evolution and adaptive significance of silk use in the Meteorinae (Hymenoptera, Braconidae).
Ph.D. Dissertation, University of Wyoming, August 2003, 126 pp.

A NEW METEORUSFROM COLOMBIA & ECUADOR Zootaxa 2453 © 2010 MagnoliaPress - 61



