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Figure 31. Lytopylus vaughntani sp. n. Holotype a anterior head b dorsal propodeum c lateral head and 
mesosoma d dorsal head and mesosoma e dorsal metasoma.

Figure 30. Lytopylus vaughntani sp. n. Holotype a lateral habitus b dorsal habitus c wings.
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Paratypes [AEI, HIC, INBio]: Costa Rica: Heredia: Est. Bio. La Selva: 10.433N/ 
84.017W, 150m: ♀H7080 vii.1998, ♂H7079 xii.1999. Sector Cocori: Limon: 
1.1995, 10.365N/83.734W, 100m: ♀: H6467, H7075, ♂H7077.

Acknowledgments

This study is dedicated to Alex Rasnitsyn on the occasion of his 75th birthday. Dr. 
Rasnitsyn has had, and continues to have, a profound influence on our understand-
ing of hymenopteran phylogeny and evolutionary history and he has been generous 
in sharing his knowledge with the first author (MJS). We emphatically and gratefully 
acknowledge the support of the ACG parataxonomist team in finding and rearing 
these caterpillars and their parasites, and Area de Conservacion Guanacaste for pre-
serving the forest in which they live, and the Guanacaste Dry Forest Conservation 
Fund for funding portions of the research. This study was also supported by NSF DEB 
0515699 to DHJ and by a Natural Sciences and Engineering Research Council of 
Canada (NSERC) Discovery Grant to MAS. Laboratory analyses on sequences gener-
ated since 2009 were funded by the Government of Canada through Genome Canada 
and the Ontario Genomics Institute (2008-0GI-ICI-03).

References

Briceño R, Sharkey MJ (2000) Bassus macadamiae sp. n. (Hymenoptera: Braconidae: Agath-
idinae), parasitoid of Ecdytolopha torticornis (Lepidoptera: Tortricidae) in Macademia nut 
crops in Central and South America. Journal of Hymenoptera Research 9: 99–103.

Campos-Moreno DF (2007) Dos nuevas especies del género Bassus (Hymenoptera: Braconidae: 
Agathidinae) en Colombia. Boletin del Museo de Entomologia de la Universidad del Valle 
8(1): 15–21.

Dallwitz MJ, Paine TA, Zurcher EJ (1993 onwards) User’s guide to the DELTA System: a 
general system for processing taxonomic descriptions. 4th edition. http://delta-intkey.com.

Dallwitz MJ, Paine TA, Zurcher EJ (1995 onwards) User’s guide to Intkey: a program for inter-
active identification and information retrieval. http://delta-intkey.com.

Dallwitz MJ, Paine TA, Zurcher EJ (1999 onwards) User’s guide to the DELTA Editor. http://
delta-intkey.com.

Enderlein G (1920) Zur Kenntnis aussereuropäischer Braconiden. Archiv für Naturgeschichte 
84(A)11(1918): 51–224.

Förster A (1862) Synopsis der Familien und Gattungen der Braconiden. Verhandlungen des 
Naturhistorischen Vereins der Preussischen Rheinlande und Westfalens 19: 225–288.

Goloboff PA, Farris JS, Nixon KC (2008) TNT, a free program for phylogenetic analysis. Cla-
distics 24: 774–786. doi: 10.1111/j.1096–0031.2008.00217.x

http://delta-intkey.com
http://delta-intkey.com
http://delta-intkey.com
http://delta-intkey.com
http://dx.doi..org/10.1111/j.1096%E2%80%930031.2008.00217.x


Lytopylus Förster (Hymenoptera, Braconidae, Agathidinae)... 417

Janzen DH, Sharkey MJ, Burns JM (1998) Parasitization biology of a new species of Braco-
nidae (Hymenoptera) feeding on larvae of Costa Rican dry forest skippers (Lepidoptera: 
Hesperiidae: Pyrginae). Tropical Lepidoptera 9(suppl): 33–41.

Janzen DH, Hallwachs W, Blandin P, Burns JM, Cadiou J, Chacon I, Dapkey T, Deans AR, 
Epstein ME, Espinoza B, Franclemont JG, Haber WA, Hajibabaei M, Hall JPW, Hebert 
PDN, Gauld ID, Harvey DJ, Hausmann A, Kitching I, Lafontaine D, Landry J, Lemaire 
C, Miller JY, Miller JS, Miller L, Miller SE, Montero J, Munroe E, Rab Green S, Ratnasin-
gham S, Rawlins JE, Robbins RK, Rodriguez JJ, Rougerie R, Sharkey MJ, Smith MA, Solis 
MA, Sullivan JB, Thiaucourt P, Wahl DB, Weller SJ, Whitfield JB, Willmott KR, Wood 
DM, Woodley NE, Wilson JJ (2009) Integration of DNA barcoding into an ongoing 
inventory of complex tropical biodiversity. Molecular Ecology Resources 9 (Supplement 
1):1–26. doi: 10.1111/j.1755–0998.2009.02628.x

Janzen DH, Hallwachs W, Burns JM (2011) Reading the complex skipper butterfly fauna of 
one tropical place. PLOS ONE 6(8) 1–15. doi: 10.1371/journal.pone.0019874

Ratnasingham S, Hebert PDN (2007) BOLD: The Barcode of Life Data System (www.
barcodinglife.org). Molecular Ecology Notes 7: 355–364. doi: 10.1111/j.1471–
8286.2007.01678.x

Ronquist F, Huelsenbeck JP (2003) MRBAYES 3: Bayesian phylogenetic inference under 
mixed models. Bioinformatics 19: 1572–1574. doi: 10.1093/bioinformatics/btg180

Sharkey MJ, Laurenne NM, Sharanowski B, Quicke DLJ, Murray D (2006) Revision of the 
Agathidinae (Hymenoptera: Braconidae) with comparisons of static and dynamic align-
ments. Cladistics 22: 546–567. doi: 10.1111/j.1096–0031.2006.00121.x

Sharkey MJ, Yu DS, van Noort S, Seltmann K, Penev L (2009) Revision of the Oriental gen-
era of Agathidinae (Hymenoptera, Braconidae) with an emphasis on Thailand including 
interactive keys to genera published in three different formats. ZooKeys 21: 19–54. doi: 
10.3897/zookeys.21.271

Swofford DL (2003) PAUP*. Phylogenetic Analysis Using Parsimony (*and Other Methods). 
Version 4. Sinauer Associates, Sunderland, Massachusetts.

Szépligeti G (1908) Braconiden aus der Sammlung des ungarischen National-Museums, 2. An-
nales Historico-Naturales Musei Nationalis Hungarici 6: 397–427.

Szépligeti G (1902) Tropischen Cenocoeliden und Braconiden aus der Sammlung des Un-
garischen National-Museums. Természetrajzi Füzetek 25: 39–84.

http://dx.doi.org/10.1371/journal.pone.0019874
www.barcodinglife.org
www.barcodinglife.org
http://dx.doi.org/10.1093/bioinformatics/btg180
http://dx.doi.org/10.3897/zookeys.21.271
http://dx.doi.org/10.3897/zookeys.21.271
http://dx.doi.org/10.1111/j.1755%E2%80%930998.2009.02628.x
http://dx.doi.org/10.1111/j.1471%E2%80%938286.2007.01678.x
http://dx.doi.org/10.1111/j.1096%E2%80%930031.2006.00121.x


Michael J. Sharkey et al.  /  ZooKeys 130: 379–419 (2011)418

Appendix I

DELTA data matrix, images, and other files to the dichotomous key for Lytopylus (Hy-
menoptera: Braconidae: Agathidinae) of Costa Rica. (doi: 10.3897/zookeys.130.1569.
app1)

Copyright notice: This dataset is made available under the Open Database License 
(http://opendatacommons.org/licenses/odbl/1.0/). The Open Database License (ODbL) 
is a license agreement intended to allow users to freely share, modify, and use this Dataset 
while maintaining this same freedom for others, provided that the original source and 
author(s) are credited.

Citation: Sharkey MJ, Clutts S, Tucker EM, Janzen D, Hallwachs W, Dapkey T, Smith MA (2011) Lytopylus Förster 
(Hymenoptera: Braconidae: Agathidinae) species from Costa Rica, with an emphasis on specimens reared from caterpillars 
in Area de Conservación Guanacaste. ZooKeys 130: 397–419. doi: 10.3897/zookeys.130.1569.app1

Appendix II

DELTA data matrix, images, and other files to species descriptions for Lytopylus (Hy-
menoptera: Braconidae: Agathidinae) of Costa Rica. (doi: 10.3897/zookeys.130.1569.
app2)

Copyright notice: This dataset is made available under the Open Database License 
(http://opendatacommons.org/licenses/odbl/1.0/). The Open Database License (ODbL) 
is a license agreement intended to allow users to freely share, modify, and use this Dataset 
while maintaining this same freedom for others, provided that the original source and 
author(s) are credited.

Citation: Sharkey MJ, Clutts S, Tucker EM, Janzen D, Hallwachs W, Dapkey T, Smith MA (2011) Lytopylus Förster 
(Hymenoptera: Braconidae: Agathidinae) species from Costa Rica, with an emphasis on specimens reared from caterpillars 
in Area de Conservación Guanacaste. ZooKeys 130: 397–419. doi: 10.3897/zookeys.130.1569.app2

Appendix III

Interactive key, in IntKey format, to Lytopylus (Hymenoptera: Braconidae: Agathidi-
nae) of Costa Rica. (doi: 10.3897/zookeys.130.1569.app3)

Note: To run the identification key, you will need Windows 95/NT or a later ver-
sion. You also need to download Intkey software and reboot your computer, if it 
is not already installed. The software package, Intkey, can be downloaded from 

http://dx.doi.org/10.3897/zookeys.130.1569.app1
http://dx.doi.org/10.3897/zookeys.130.1569.app1
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http://opendatacommons.org/licenses/odbl/1.0/
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http://delta-intkey.com/www/programs.htm. Once Intkey is installed you need 
only click on the .ink file (below) and the key will open. Click on any character 
on the left to begin.

More details on how to use Intkey efficiently are found at http://florabase.calm.
wa.gov.au/help/keys/intkey_tutorial.pdf.

Copyright notice: This dataset is made available under the Open Database License 
(http://opendatacommons.org/licenses/odbl/1.0/). The Open Database License (ODbL) 
is a license agreement intended to allow users to freely share, modify, and use this Dataset 
while maintaining this same freedom for others, provided that the original source and 
author(s) are credited.

Citation: Sharkey MJ, Clutts S, Tucker EM, Janzen D, Hallwachs W, Dapkey T, Smith MA (2011) Lytopylus Förster 
(Hymenoptera: Braconidae: Agathidinae) species from Costa Rica, with an emphasis on specimens reared from caterpillars 
in Area de Conservación Guanacaste. ZooKeys 130: 397–419. doi: 10.3897/zookeys.130.1569.app3
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