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IN MEMORIAM
Profesor Doctor Andrés Angulo Ormeiio
(1943-2022)

Antonio Vives Moreno

El dia 24 de septiembre de 2022, a la edad de 80 afios, muri6é nuestro Socio de Honor el Doctor
Andrés Angulo Ormeio, que lo fue de nuestra Sociedad.

Naci6 el 1 de abril de 1942 en Osorno capital de la provincia de Osorno, en la Region de Los La-
gos, en la zona sur de Chile.

Entre los afios 1961 y 1968, se licencié en Biologia; entre 1981 y 1983, obtuvo el grado de Ma-
gister de Ciencias con mancién en Zoologia y en 1993 obtuvo el Doctorado en Ciencias con mencién
en Zoologia, todo por la Universidad de Concepcién en Chile.

Siempre estuvo vinculado a la Universidad de Concepcién donde ingreso como Alumno ayudan-
te (1-1-1969), Instructor (1-1X-1970 al 1-XI-1073), Profesor Auxiliar (1-XI-1070 al 1-XI-1973), Pro-
fesor Asistente (5-X-1981 al 1-1-1989) y Profesor Asociado desde el 1-I-1989 hasta su fallecimiento
en 2022.

Dentro de su actividad académica dio los siguientes Cursos de Pregrado en la Universidad de
Concepcion: Bio 506: Embriologia de Invertebrados (1970); Bio 465: Principios y Métodos de Siste-
matica (1970-1973); Biologia General 101 (1970); Zoologia I (1970 y 1971); Zoologia II: Artrépodos
(1970, 1971, 1973 ); Zoologia de Invertebrados (1970); Zoologia IV: Vertebrados (1972); Bio 472:
Entomologia General (1971); Fisiologia Animal Comparada (1972, 1973, 1975, 1982,1983); Técnicas
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de Iustracién Cientifica (1974, 1976 y 1980); Zoologia II: Invertebrados (1974); Profesor colaborador
en Técnicas de Ilustracién Cientifica (2° semestre: 1976 y 1977); Zoologia III: Artrépodos (19-1V-
1980): Bio 361: Zoologia Especial II, para Enseflanza Media (1975-1977); Fisiologia Animal Compa-
rada (245414) (1977-1979); Captura, crianza y preservacion de insectos (para pedagogias) (1977); En-
domorfologia de Artrépodos (1978-1980) (245520); Anatomia Animal Comparada (245413)
(1979-1980); Introduccién al Comportamiento Animal (245326) para pedagogias en Biologia (1979-
2022) y 245216 para Dietética, Enfermeria, Filosofia, etc. (1994-2022); Evolucién (245517); para Li-
cenciatura en Biologia y Biologia Marina (1979-1980 y 1981); Evolucién (245309) Para Licenciatura
en Educacion mencién Biologia. (1991-1997); Principios de Evolucién (245) Para Licenciatura en
Educacion mencién Biologia y Quimica (1980-1987; 1989-1990); Comportamiento Animal (245428)
para Licenciatura en Biologia y Biologia Marina (1980,1986, 1987, 1988, 1989, 1990 y 1992, 1993,
1997- 2022). Anatomia Animal Comparada (245336) (Zool. Il y IV) (1981); Anatomia Animal Com-
parada (245336) (1982-1993); Filosofia de la Investigacion Cientifica. (245107).1995-1997); Tépicos
Profesionales. 240501. 1993-1997; Introduccién a la Investigaciéon Bioldgica. 1993-1995; Introduc-
cién a la Investigacién Bioldgica I (240107) 1996- 1998; Introduccién a la Investigacién Bioldgica II
(240108) 1996- 1998; Seminario de Titulo o Habilitaciéon Profesional. 240502. 1993-1996; Etimologia
de las Raices Greco-Latinas. 245104. 1994-2022; Ciencias naturales Integradas III. 245217 (2000).

Di6 los siguientes Cursos de Postgrados en la Facultad de Ciencias Naturales y Ocenograficas:
Anatomia de Arthropoda (1990, 1992); Tépicos Avanzados de Biologia (1991, 1992 y 1993-1997);
Curso Elementos de Sistematica Filogenética (Bio 401711 1995-2022).

Dirigi6 20 trabajos de Tesis de Grado o Titulo, Habilitacién Profesional o Seminario de Titulo, a
saber:

Epilampra hualpensis n. sp, nueva especie de Blaberido chileno, aspectos orfolégicos, bioldgicos
y utilidad como animal de laboratorio (Dictyoptera: Blattaria) por Luz Uribe Q. (copatrocinador).

Revision sistemdtica de los licésidos chilenos (Araneae: Lycosidae), por Maria E. Casanueva.
(copatrocinador).

Revisién sistemadtica de los Proscopidos de Chile. (Orthoptera: Proscopiidae), por Maritza I. Ta-
pia (copatrocinador).

Etologfa: bioactstica de algunos displays agonisticos en Larus dominicanus Lichstenstein, 1823
(Aves, Charadriiformes: Lariidae), por Silvia Reisenegger V. T. L. (Patrocinador). 1982.

Etologia: Displays agonisticos de Otaria flavescens (Shaw, 1800), Punta Hualpén, Peninsula de
Tumbes, Chile (Mammalia: Pinnipedia), por Arturo I. Rivera (Patrocinador) 1981.

Revisién de cicléstomos chilenos: nuevo status sistematico para mixinoideos y clave actualizada
para Petromyxoniformes, por Francisco Neira C. (Patrocinador). 1982.

Bioacustica: rango auditivo de Clupea bentincki Norman (Clupeidae: Clupeiformes), por Gabriel
Claramunt (Patrocinador), 1982.

Territorialidad versus displays en Hypsoblennius sordidus, por Sexton Ofiate (Patrocinador).
1983.

Lepidépteros de importancia Agricola: clave practica para su reconocimiento en Chile (Lepidop-
tera: Noctuidae), por Luis E. Parra (Patrocinador). 1984.

Aspectos ecoldgicos de Elminius kingii del estero de Putemun (Castro) y de Balanus (Megabala-
nus) psittacus en Tumbes, Caleta Leandro, Concepcién, Chile, por Carmen Jana S. (copatrocinador).

Revision sistemdtica de la Familia Arctiidae en Chile (Lepidoptera: Arctiidae), por Victor H.
Ruiz (copatrocinador).

Algunos displays agonisticos en Pudu puda (Molina) (Mammalia: Cervidae), por Roberto Corts,
egresado de Veterenaria de la U. de Concepcion. sede Chilldn.

Comportamiento social de Pudu puda (Molina, 1782), (Mammalia, Cervidae), por Marta E. Sara-
via (Patrocinador).

Una tribu innominada de geométridos (Lepidoptera: Geometridae), por Luis E. Parra (Patrocina-
dor).
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Los Lepidépteros ndctuidos de la Isla de Pascua (Lepidoptera: Noctuidae), por Tania S. Olivares
(Patrocinador).1990.

Revision sistemadtica y algunos aspectos bioldgicos del género Copitarsia Hampson, 1906 (Lepi-
doptera: Noctuidae), por Erika E. Castillo (Patrocinador).1990.

Agrotis edmondsi (Butler) y Agrotis hispidula (Guene) dos especies de lepidopteros nocturnos si-
milares en Chile (Lepidoptera: Noctuidae), por Patricia M. Veldsquez (Patrocinador).1990.

Nuevos aportes al conocimiento del género Mallomus Blanchard, 1852 (Lepidoptera: Geometri-
dae). 1990.

Bioacustica del llamado de alarma de la gaviota dominicana, Larus dominicanus Lichtenstein,
1823 (Aves Charadriiformes: Laridae). M. Elisa Navarro. 1996.

Una nueva especie de Euxoamorpha Franclemont, 1950, de la subregiéon Andino-patagénica (Le-
pidoptera, Noctuidae) con algunos aspectos de su biologia. Marcela A. Rodriguez. 1996.

Dirigi6 cinco Tésis de Magister, a saber:

Revision y filogenia del género Pachrophylla Blanchard, 1852 (sensu auctorum) (Geometridae:
Larentiinae: Trychopterygini). Luis E. Parra. 1991.

Una sinopsis del grupo messium del género Pseudoleucania Staudinger, 1889, con un andlisis fi-
logenético de sus especies (Lepidoptera: Noctuidae). Tania S. Olivares. 1993.

Filogenia y Zoogeografia de los géneros sudamericanos de Trychopterygini Warren, 1894 (Lepi-
doptera: Geometridae: Larentiinae). Ménica E. Hormazdbal. 1996.

Sociobiologia: el aprendizaje como funcién del lugar que se ocupe en la estructura social, para
tres especies de Formicidae (Insecta: Hymenoptera). Leonardo E. Septilveda. 1999.

Scriptania Hampson, 1905 y Strigania Hampson, 1905: Dos género hadeninos de la regién neo-
tropical: ¢Igualdad o similitud? (Lepidoptera: Noctuidae: Hadeninae). Marcela A. Rodriguez. 2001.

Particip6 activamente en la Universidad de Concepcidn para la Gestién y Obtencién de Proyestos
para la Docencia, como:

1995: Texto para la enseflanza y comprensioén del comportamiento animal. Proyecto de Docencia
95-040. Universidad de Concepcion.

2001: Construccion de un libro electrénico para la docencia de la entomologia de pregrado. Pro-
yecto de docencia 01-38. Universidad de Concepcién.

Asi como una serie de Trabajos de Relevancia Docente como:

1980. Guia de Trabajos Practicos de Zoologia III (245310) Bachillerato. Andrés O. Angulo. 126 pp.

1975. Fisiologia animal comparada: manual de trabajos practicos (245414). J. Baldeig y A. O.
Angulo. 153 + vi pags.

1982-1984. Anatomia animal comparada. Manual Practico de Laboratorio. (245336) 11 + iii
pags.

Conspectus in Articulata. clasificacion de los artrépodos y sus afines (sensu Manton y otros). 49
pags.

1993-1997. Guia de Raices Grecolatinas: Glosario Practico de Términos.

Programas de video en television educativa de la Universidad de Concepcion:

Etologfa: displays en lobo de mar (Otaria flavescens. J. Baldeig y A. O. Angulo, video de 25
min.

Etologia: displays en gaviotas (Larus dominicanus). J. Baldeig y A. O. Angulo, video de 30 min.

Etologfa: displays en pudd (Pudu puda). A. O. Angulo, J. Baldeig y R. Corts. video de 30 min.

Particip6 en Proyectos de Investigacion de su especialidad como:

Atlas of Neotropical Lepidoptera, and Checklist of Neotropical Lepidoptera. Noviembre, 30 de
1981 en adelante. Patrocinan: FAO,OEA, NSF, AMNH (Smithsonian Institution), British Museum
(Natural History, W. Junk Publishers, Holanda y todos los gobiernos latinoamericanos).

Proyecto interdisciplinario de la biologia del Pudu puda (Molina) (Mammalia: Cervidae). Patro-
cinan: CONAF, VIII Region y la Universidad de Concepcidn.
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Proyecto “Bionomia de las aves del relleno sanitario de Talcahuano” Patrocinado por la Ilustre
Municipalidad de Talcahuano y la Facultad de Ciencias Biolégicas y de Recursos Naturales de la Uni-
versidad de Concepcidn. (1991-1992).

Proyecto de sonidos de advertencia o agonisticos de las aves de peligro potencial para la navega-
cién drea del Aeropuerto “Carriel Sur”. En conjunto con la Facultad de Educacién Humanoidades y
Arte (Departamento de Espaiiol).

Evaluacion del comportamiento de cépula, ovoposicién y eclosion de huevos de Rhyacionia buo-
liana Den. et Schiff., para llegar a definir un método de reproduccién de esta especie en laboratorio en
Chile (Lepidoptera: Tortricidae). Patrocina: Forestal MININCO: Laboratorio Nacimiento.

2-VIII-1913 Instituto de Biologia y Direccién de Investigacién. Investigador principal. (Finaliza-
do en 1977).

Instituto de Biologia y Direccién de Investigacion. Coinvestigador (Finalizado en 1979).

Facultad de Ciencias Bioldgicas y Recursos Naturales y Direccién de Investigacion. Coinvestiga-
dor (Finalizado en 1983)

Facultad de Ciencias Bioldgicas y Recursos Naturales y Direccién de Investigacion. Investigador
Principal (Finalizado en 1983).

Facultad de Ciencias Biolégicas y Recursos Naturales y Direccién de Investigacién. Investigador
Principal (1983-1987).

Facultad de Ciencias Bioldgicas y Recursos Naturales y Direccién de Investigacion. Los gusanos
cortadores que dafian las hortalizas en Chile (Lepidoptera: Noctuidae). Coinvestigador (1988-1989).

Los néctuidos de Importancia Agricola y forestal de Chile (Lepidoptera: Noctuidae). Investiga-
dor principal.

Catastro de los apiarios (Apis mellifera L. Hymenoptera, Apidae) y sus relaciones floristicas en
la provincia del Bio-Bio. Investigador principal (1988-1990) Coinvestigador (1991).

Revision, filogenia y clasificacion de los géneros noctuinae australes (Andino-patagénicos) suda-
mericanos (Lepidoptera: Noctuidae) correspondiente a la Tesis Doctoral. (1990-1993).

Macrolepiddpteros asociados a especies forestales nativas e introducidas de la VIII Regién: Bio-
logia y Comportamiento (17 de Junio de 1994 hasta 17 de Junio de 1996).

Texto de Apoyo audiovisual para la ensefianza y comprensién del comportamiento animal. Pro-
yecto de docencia.

Libro electrénico de Entomologia. Marzo 2001- marzo 2002. Proyecto de docencia

Cuncunillas y gusanos cortadores (Lepidoptera: Noctuidae) asociados a cultivos agricolas de im-
portancia econdémica en la VIII regién: Cuantificacién y métodos de reconocimiento. Septiembre
2000-2002.

Fluctuaciones poblaciones de néctuidos asociados a cultivos agricolas en la VIII regién (Lepi-
doptera: Noctuidae). DIUC. 2003-2004.

Desde 1987, fue Director de la Revista Gayana de la Universidad de Concepcién y desde 2001
formé parte del Comité de Evaluacién de Académicos de la Facultad de Ciencias Naturales y Oceano-
gréficas, perteneciendo al Comité Cientifico de diversas revistas nacionales e internacionales, evalua-
dor de diversas revistas y de Proyectos de Investigacion.

Durante los muchos afios que nos conocimos y siempre que necesitamos su ayuda sobre Hetero-
cera en general y sobre todo con los Noctuidae en particular, siempre le tuvimos dispuesto a ofrecer
sus muy doctos y sabios consejos. Descanse en paz nuestro apreciado y entrafiable amigo y Socio de
Honor el Profesor Doctor Andrés Angulo Ormefio.

PUBLICACIONES

Angulo, A. O. (1969). Técnica histolégica para huevos incubados de Orthoptera. Boletin de la Sociedad Bioldgica
de Concepcion, 41,207.
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Donoso-Barros, R., Cekalovic, T., & Angulo, A. O. (1970). Hallazgo de Luvarus imperialis Rafinesque, en el Gol-
fo de Arauco, Chile. Boletin de la Sociedad Biologica de Concepcion, 42, 33-40.

Guzmin, E., Angulo, A. O., & Delpin, M. (1970). Anilisis estructural del aparato reproductor masculino de Gry-
llacrididae. Boletin de la Sociedad Bioldgica de Concepcion, 42, 137-151.

Guzman, E., Angulo, A. O., & Delpin, M. (1970). Andlisis estructural en ovarios de Gryllacrididae. Boletin de la
Sociedad Bioldgica de Concepcion, 42, 157-175.

Angulo, A. O. (1970). Descripcién de la larva y pupa de Tibionema abdominalis (Guerin) (Coleoptera: Elateridae).
Boletin de la Sociedad Biologica de Concepcion, 42, 307-311.

Angulo, A. O. (1970). Descripcion de la larva y pupa de Rhyephenes maillei (Gay & Solier) (Coleoptera: Curculio-
nidae). Boletin de la Sociedad Biologica de Concepcion, 42, 313-316.

Angulo, A. O. (1970). Descripcion de la larva de Oryctomorphus bimaculatus Guerin (Coleoptera: Scarabaeidae:
Rutelini). Boletin de la Sociedad Biologica de Concepcion, 44, 341-344.

Angulo, A. O. (1971). Los Nemestrinidos de Chile (Nemestrinidae: Diptera). Gayana Zoologia, 19, 5-174.

Angulo, A. O. (1972). Descripcioén de la pupa de Oryctomorphus bimaculatus Guerin (Coleptera: Scarabaeidae:
Rutelini). Boletin de la Sociedad Biologica de Concepcion, 44, 23-26.

Angulo, A. O. (1973). Estados preimaginales de Syngrapha gammoides (Blanchard) (Lepidoptera: Noctuidae). Bo-
letin de la Sociedad Biologica de Concepcion, 46, 155-162.

Angulo, A. O. (1973). Estados postembrionales y algunas consideraciones sistemdticas acerca de Euxoa lutescens
(Blanchard) (Lepidoptera: Noctuidae). Boletin de la Sociedad Biologica de Concepcion, 46, 177-184.

Artigas, J. N., & Angulo, A. O. (1973). Copitarsia consueta (Walker), biologia e importancia econémica en el cul-
tivo de raps (Lepidoptera: Noctuidae). Boletin de la Sociedad Biologica de Concepcion, 46, 199-216.

Angulo, A. O., & Weigert, G. Th. (1974). Estados postembrionales de Eroessa chilensis (Guerin) (Lepidoptera:
Pieridae). Boletin de la Sociedad Biolégica de Concepcion, 47, 49-56.

Angulo, A. O., & Weigert, G. Th. (1974). Estados postembrionales de Ancistrotus cumingi (Hope) (Coleoptera:
Cerambycidae). Boletin de la Sociedad Biologica de Concepcion, 47, 121-129.

Angulo, A. O., & Weigert, G. Th. (1974). Estados preimaginales de Polythysana cinerascens (Philippi) (Lepidop-
tera: Saturniidae). Boletin de la Sociedad Bioldgica de Concepcion, 47, 145-150.

Guzman, E., Angulo, A. O., & Delpin, M. (1974). Histomorfologia del sistema nervioso y neurosecretor de Crato-
melus armatus Blanchard (Orthoptera: Gryllacridiidae). Boletin de la Sociedad Bioldogica de Concepcion, 48,
231-242.

Angulo, A. O. (1974). Endogamia, endemismo y teratologia en insectos. Boletin de la Sociedad Bioldgica de Con-
cepcion, 47, 297-301.

Angulo, A. O., & Weigert, G. Th. (1974). Rachiplusia nu (Guenée): estados inmaduros y biologia (Lepidoptera:
Noctuidae). Boletin de la Sociedad Biolégica de Concepcion, 48, 117-122.

Angulo, A. O., & Weigert, G. Th. (1974). Estados nepiénicos y nenicos de Catocephala marginata (Philippi) (Le-
pidoptera: Saturniidae). Boletin de la Sociedad Biologica de Concepcion, 48, 485-489.

Angulo, A. O., & Selman, A. M. (1974). Irradiacién en el mesenteron larval de Chilecomadia moorei (Silva) (Le-
pidoptera: Cossidae). Boletin de la Sociedad Biologica de Concepcion, 48, 253-258.

Angulo, A. O., Guzmdn, E., & Delpin, M. (1974). Histologia normal y alteraciones por radiacién gamma en testi-
culos larvales de Chilecomadia moorei (Silva) (Lepidoptera: Cossidae). Boletin de la Sociedad Biologica de
Concepcion, 48, 259-263.

Angulo, A. O., Benoit, 1., & Martinez, B. (1974). Peridroma saucia (Hiibner), biologia y consideraciones sistema-
ticas de esta especie (Lepidoptera: Noctuidae). Boletin de la Sociedad Biolégica de Concepcion, 48, 155-160.

Cea, G. F., & Angulo, A. O. (1974). Nimero cromosémico de tres especies de lepidopteros (Insecta: Lepidoptera).
Boletin de la Sociedad Biologica de Concepcion, 48, 491-496.

Baldeig Zunzunegui, J., & Angulo, A. O. (1975). Fisiologia animal comparada. Manual de trabajos prdcticos.
Instituto de Biologia, Universidad de Concepcién.

Angulo, A. O., & Weigert, G. (1975). Estados inmaduros de lepidépteros ndctuidos de importancia econdémica en
Chile y clave para su determinacién (Lepidoptera: Noctuidae). Sociedad Biologica de Concepcion. Publica-
cion Especial. Chile, 2, 1-153.

Angulo, A. O., & Weigert, G. Th. (1975). Mimetismo larval y homocromismo en néctuidos (Lepidoptera: Noctui-
dae). Boletin de la Sociedad Biolégica de Concepcion, 49, 171-175.

Angulo, A. O., & Quezada, A. E. (1975). Agrotis ipsilon (Hufnagel) y Feltia malefida (Guenée): aspectos ecologi-
cos y evolutivos de dos especies de noctuidos similares en el mundo (Lepidoptera: Noctuidae). Boletin de la
Sociedad Biolégica de Concepcion, 49, 117-124.
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Angulo, A. O., & Ruiz, V. H. (1975). Maenas rudis (Butler): “cuncuna colorada” de prados y jardines: biologia y
estados inmaduros (Lepidoptera Arctiidae). Boletin de la Sociedad Biologica de Concepcion, 49, 139-147.

Angulo, A. O., & Weigert, G. Th. (1975). Noctuidae (Lepidoptera) de interés econdmico del Valle de Ica, Peru:
clave para estados inmaduros (Lepidoptera: Noctuidae). Revista Peruana de Entomologia, 18(1), 98-103.

Angulo, A. O., & Weigert, G. Th. (1976). Cuncunillas: clave practica para su reconocimiento en Chile (Lepidopte-
ra: Noctuidae). Sociedad Biologica de Concepcion. Publicacion Especial. Chile, 3, 1-28.

Angulo, A. O. (1976). Pieris brassicae L.: “mariposa de la col” en Concepcion, Chile (Lepidoptera: Pieridae). Bo-
letin de la Sociedad Bioldgica de Concepcion, 50, 221.

Angulo, A. O. (1976). Salpis antennata Mabille y Salpis virgata Rindge: nuevos para Magallanes, Chile (Lepidop-
tera: Geometridae). Anales del Instituto de la Patagonia, 7, 195-196.

Angulo, A. O. (1976). Trichophthalma jaffueli (Stuardo): nuevo para Magallanes y algunas consideraciones siste-
maticas sobre Trichophthalma amaena (Bigot) y Eurygastromyia sexmaculata (Edwards) (Diptera: Nemestri-
nidae). Anales del Instituto de la Patagonia, 7, 197-199.

Weigert, G. Th., & Angulo, A. O. (1977). Nuevos tipos de huevos en néctuidos chilenos (Lepidoptera: Noctuidae).
Boletin de la Sociedad Biologica de Concepcion, 51(1), 289-298.

Angulo, A. O., & Weigert, G. Th. (1977). Pseudaletia punctulata (Blanchard) y Pseudaletia impuncta (Guenée)
néctuidos hadeninos similares en Chile (Lepidoptera:Noctuidae). Agro Sur, 5(1), 12-17.

Angulo, A. O. (1977). El macho de Salpis lata (Rindge) y Salpis unica Rindge (Lepidoptera: Geometridae). Brene-
sia, 10/11, 95-100.

Angulo, A. O., & Weigert, G. Th. (1978). Estados ninfales, etologia y crianza de Cratomelus armatus Blanchard
(“grillo rojo”) (Orthoptera: Gryllacridiidae). Boletin de la Sociedad Biologica de Concepcion, 51(1), 41-49.

Angulo, A. O. (1978). Las fases geobionticas en los lepidépteros néctuidos (Lepidoptera: Noctuidae). Medio Am-
biente, 3(2), 14-19.

Angulo, A. O. (1978). Talca catophoenissoides sp. nov.: nueva especie de Nacophorini de Chile (Lepidoptera: Ge-
ometridae). Boletin de la Sociedad Biologica de Concepcion, 51(1), 305-310.

Angulo, A. O. (1978). La subfamilia Phytometrinae en Chile (Lepidoptera: Noctuidae). Brenesia, 14/15, 57-95.

Artigas, J. N., & Angulo, A. O. (1980). Revision del género Mallophora Macquart por sistemdtica alfa y taxono-
mia numérica (Diptera: Asilidae). Gayana Zoologia, 43, 1-182.

Angulo, A. O., & Jana, C. (1980). La mariposa blanca de la col en Chile. Boletin Agricola Shell, 40(3), 1-4.

Angulo, A. O., & Casanueva, M. E. (1981). Catédlogo de los lepidépteros geométridos de Chile (Lepidoptera: Geo-
metridae). Boletin de la Sociedad Bioldgica de Concepcion, 51, 7-39.

Angulo, A. O. (1981). Nueva especie de Pseudoleucania Staudinger (Lepidoptera: Noctuidae), préxima a P. diana
(Butler). Boletin de la Sociedad Bioldgica de Concepcion, 52, 191-194.

Angulo, A. O., & Weigert, G. Th. (1982). Biologia y postembriologia de tres lepidépteros en Chile. Brenesia,
19/20, 431-449.

Angulo, A. O., & Weigert, G. Th. (1982). Aspectos embriolégicos tardios y postembriologia de Pseudaletia im-
puncta (Guenée) (Lepidoptera: Noctuidae). Brenesia, 19/20, 61-69.

Angulo, A. O., & Jana, C. (1982). La pupa de Spodoptera Guenée, 1852 en el norte de Chile (Lepidoptera: Noctui-
dae). Agricultura Técnica, 42(4), 347-349.

Angulo, A. O., & Jana, C. (1982). Nueva especie de Euxoa Hiibner (Lepidoptera: Noctuidae). Boletin de la Socie-
dad Bioldgica de Concepcion, 53, 13-17.

Angulo, A. O., & Jana, C. (1983). Catdlogo critico ilustrado y claves de Catocalinae y Ophiderinae para Chile (Le-
pidoptera: Noctuidae). Gayana Zoologia, 45, 1-26.

Angulo, A. O., & Jana, C. (1984). El género Peridroma Hiibner en Chile (Lepidoptera: Noctuidae). Gayana Zoolo-
gia, 48(3-4), 61-73.

Angulo, A. O., & Jana, C. (1984). Morfofuncionalidad en larvas de lepidopteros. Gayana Zoologia, 48(3-4), 75-91.

Angulo, A. O. (1985). A new Melipotis Hiibner from Chile (Lepidoptera: Noctuidae). Studies on Neotropical Fau-
na and Environment, 19(4), 181-184.

Angulo, A. O., Jana-Senz, C., & Parra. L. E. (1985). Copitarsia consueta (Walker) y Copitarsia naenoides (Bu-
tler): espineretes larvales como caracteres diagndsticos (Lepidoptera: Noctuidae). Agro Sur, 13(2), 133-134.

Parra, L. E., Angulo, A. O., & Jana-Séenz, C. (1985). Complejo hipofaringeo y drea ocular larval de Chilecomadia
moorei (Silva) y Ch. valdiviana (Philippi) (Lepidoptera: Cossiidae). Boletin de la Sociedad Biologica de
Concepcion, 56, 51-54.

Parra, L. E., Angulo, A. O., & Jana-Séaenz, C. (1985). Biologia y estados inmaduros de dos mariposas sattirnidas
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chilenas (Lepidoptera: Saturniidae): caracteres diagndsticos diferenciales especificos. Boletin de la Sociedad
Biologica de Concepcion, 56, 131-139.

Jana-Sdenz, C., & Angulo, A. O. (1985). Andlisis de la posicion taxonémica de Chloridea chilensis Hampson,
1903, néctuidos nativo de importancia econdmica (Lepidoptera: Noctuidae). Boletin de la Sociedad Biologi-
ca de Concepcion, 56, 145-149.

Reyes, A. E., Almonacid, M. E., Hermosilla, I., & Angulo, A. O. (1985). Espermiohistognesis en Neta chilensis
(Walker) (Diptera: Brachycera). Boletin de la Sociedad Biologica de Concepcion, 56, 151-159.

Parra, L. E., Angulo, A. O., & Jana-Sédenz, C. (1986). Lepidépteros de importancia agricola: clave practica para su
reconocimiento en Chile (Lepidoptera: Noctuidae). Gayana Zoologia, 50(1-4), 81-116.

Angulo, A. O., Jana-Séenz, C., & Parra, L. E. (1986). Estudio del metafurcasterno en algunas especies de noctui-
dos: valor morfofuncional (Lepidoptera: Noctuidae). Annales de la Société Entomologique de France, 22(3),
369-374.

Angulo, A. O., Valdivieso, H., Baldeig, J., & Oyarzo, H. (1987). Gryllus fulvipennis Blanchard, 1851: aparato es-
tridulador (Orthoptera: Gryllidae), algunos alcances bioacusticos y morfolégicos. Annales de la Société Ento-
mologique de France (N.S.), 23(1), 43-48.

Angulo, A. O., & Jana-Sdenz, C. (1987). Los Plusiinae del Sur de Chile (Lepidoptera: Noctuidae). Comununica-
ciones del Museo Regional de Concepcion, 1, 49-53.

Angulo, A. O., & Casanueva, M. E. (1987). Estados inmaduros de Phoebis sennae amphitrite Feisthamel y clave
para las pupa conocidas de piridos chilenos. Agro Sur, 15(2), 83-93.

Angulo, A. O. (1987). Algunos alcances filogenéticos a los nemestrinidos de Chile (Diptera: Nemestrinidae). Bole-
tin de la Sociedad Bioldgica de Concepcion, 58, 7-11.

Angulo, A. O., Jana-Sédenz, C., & Parra, L. E. (1987). Euxoamorpha Franclemont, 1950. Género monotipico de
mariposas nocturnas: Mito o realidad?. Gayana Zoologia, 51(1-4), 65-95.

Angulo, A. O. (1987). Carmen Jana Sdenz. Obituario. Gayana Zoologia, 51(1-4): v.

Reyes, E., Guzmadn, R., Angulo, A. O., Hermosilla, 1., & Conejeros, S. (1988). Ciclo de vida y madurez sexual de
Pudu puda (Molina) (Mammalia, Cervidae). Boletin de la Sociedad Bioldgica de Concepcion, 59, 143-150.

Angulo, A. O. (1988). Los zancudos de la peninsula de Hualpén, Concepcién, Chile (Diptera, Nematocera, Culici-
dae). Boletin de la Sociedad Biolégica de Concepcion, 59, 7-8.

Cortés, R. I., Angulo, A. O., Guzmdn, R., & Reyes, E. 1988. Comportamiento del pudi (Pudu puda (Molina)) en
cautiverio (Mammalia, Cervidae). Gayana Zoologia, 52(1-2), 3-14.
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Cientifica y Departamento de Extensién Cultural, Universidad de Concepcion. Trabajos presentados: Etolo-
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ra thoracica Butler, 1882 (Lepidoptera: Cuculliinae).
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bajo presentado: Estado actual de la sifonapterofauna presente en Chile (Insecta: Siphonaptera).

2000: V Jornadas de Etologia. 19-21 de octubre. Facultad de Ciencias. Departamento de Ciencias Bioldgicas y Fi-
sicas. Universidad Catélica de Temuco. Chile. Trabajo presentado: Bioactstica: sonidos agonisticos versus
problemas aviarios en aeropuerto Carriel Sur (VIII region. Chile)

2000: XXII Congreso Nacional de Entomologia. 8-10 de noviembre de 2000.Universidad Austral de Chile. Valdi-
via . Chile. Trabajo presentado: Creacion de la pagina Web de Macrolepidépteros Heteréceros de Chile y sus
areas adyacentes. I. Noctuidos. (Lepidoptera: Noctuidae). (Andrés O. Angulo & Tania S. Olivares)

2000: V Simposio de Zoologia. 22-25 de noviembre de 2000. Jardin Botanico. La Habana. Cuba. Trabajo presenta-
do: Biodiversidad de lepidépteros néctuidos andino-patagénicos en los sectores de La Mina y Pehuenche en
la VII regién de Chile. (Andrés O. Angulo, Tania S. Olivares, Marcela A. Rodriguez & Rubén Badilla).

2000: III Encuentro de editores de Revistas cientificas. Instituto de Ecologia Animal. La Habana. Cuba. Trabajo
presentado: El mundo cientifico: La Revista de Seleccién: Realidad o ficcién.
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Trabajo presentado: Fluctuacion estacional de néctuidos adultos (Lepdioptera: Noctuidae) en Retiro, VII Re-
gion. (Casals, P, Brevis, P. & A.O. Angulo) / Euryclasper nuevo género y tres nuevas especies de néctuidos
(Lepidoptera: Noctuidae: Hadeninae). (A. O. Angulo, T. S. Olivares & M. A. Rodriguez) / Copitarsia clavata
(Koehler): descripcion de la hembra, huevo y larva (Lepidoptera: Noctuidae: Cucullinae). (L. A. Zdfiiga & A.
O. Angulo).
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lizacion taxondmica de las especies de Copitarsia Hampson, 1906 (Lepidoptera: Noctuidae: Cuculliinae).
(Andrés O: Angulo & Tania S. Olivares). / Descripcion de los huevos de algunas especies de la familia Satur-
niidae (Lepidoptera). (Alfonso Benitez-Mora & Andrés O. Angulo). / Neopersectania n. gén. Nuevo género
altoandino (Lepidoptera: Noctuidae: Hadeninae). (Marcela A. Rodriguez & Andrés O. Angulo).

2003: XXXVIII Congreso Mexicano de Entomologia, Ixtapa, México. 18-21 de mayo. Conferencista en el Simpo-
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Copitarsia incommoda (Walker).
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Solicitud de autorizacién para recoger Lepidopte-
ra con fines cientificos en Espaiia

Las solicitudes cumpliran las siguientes condiciones:
1.— Estar al dia en el pago de la cuota anual de la Sociedad,
antes de solicitar los permisos.
2.—- Enviar un correo electrénico al Secretario General de
SHILAP con todos los datos personales, incluyendo nom-
bre, apellidos, direccién, DNI o nimero de pasaporte, ni-
mero de teléfono (con cddigo del pais y prefijo) y correo
electronico. Estos datos serdn enviados al Secretario Gene-
ral con un minimo de 45 dias de antelacién al periodo de
captura previsto.
3.— Se detallard el drea donde se desea capturar el material
(provincia y/o region), el periodo de tiempo (dias, meses o
todo el afo); método de captura que se desea emplear (man-
ga entomoldgica, grupo electrégeno, etc.), material que se
desea recoger (especies, géneros, familias, y/o superfami-
lias) y cualquier otro dato que se desee afladir.
4.— Todos los socios de SHILAP que soliciten estos permi-
sos para recoger Lepidoptera en Espaiia con fines cientificos,
serdn incluidos en el Proyecto de Investigacion Cientifica
creado por la Sociedad y denominado: “Faiinula Lepidopte-
roldgica Ibérica, Baledrica y region Macaronésica”.
5.— Con el fin de contribuir con este Proyecto Cientifico, se
ruega remitan a SHILAP, o una copia por correo electro-
nico (e-mail), con el listado del material recogido en EX-
CEL, sélo en este formato, indicando la Familia, Subfami-
lia, Tribu, nombre de la especie (género, especie, autor y
afio), localidad, coordenadas UTM (1 X 1) o GPS, provin-
cia, fecha de captura, colector y nimero de machos y hem-
bras capturados (sélo 5 ejemplares por taxén y localidad,
maximo). Por favor, utilice s6lo el “Catdlogo sistemdtico y
sinonimico de los Lepidoptera de la Peninsula Ibérica, de
Ceuta, de Melilla y de las islas Azores, Baleares, Canarias,
Madeira y Salvajes (Insecta: Lepidoptera)” (A. VIVES
MORENO, 2014)”. Esta lista es necesaria para este Proyec-
to Cientifico de SHILAP y para nuevas autorizaciones.
6.— Es obligatorio publicar en SHILAP Revista de lepidop-
terologia, 1as nuevas especies o subespecies que se descubran
y remitir a SHILAP una parte del material TIPO, para su
posterior incorporacién a la coleccion de Lepidoptera del
Museo Nacional de Ciencias Naturales en Madrid, Espaiia.
7.— Se recuerda a todos los socios de la obligacién de estar
autorizados para recoger Lepidoptera, con fines cientificos,
en Espafia y que estd prohibida todo tipo de actividad co-
mercial, con el material capturado.
8.— Conocer los fines cientificos de SHILAP y comprome-
terse a pagar los gastos de participacién en este Proyecto
Cientifico, que la Junta Directiva considere en cada momen-
to.
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Application for permits to collect Lepidoptera in
Spain for scientific purposes

Applications must abide by the following conditions:
1.— The Society’s annual fee must be paid before applying
for the permits.
2.— To send an electronic mail the General Secretary of
SHILAP, with all the personal data, including name, sur-
name, address, ID card number or Passport number, tele-
phone number (with country code and prefix) and electronic
mail address. These data must reach the General Secretary
at least 45 days in advance of the foreseen collecting activi-
ty.
3.— The collecting area to be visited by the applicant should
also be detailed (province and/or region), expected dates
(days, months, or the whole year), collecting method (ento-
mological net, generator, etc.), taxonomical groups of inter-
est to be collected (species, genera, families and/or super-
families); any other data the applicant wishes to add.
4.— All members of SHILAP who apply for these permits to
collect Lepidoptera in Spain with scientific purposes, will be
included in the Scientific Research Project created by the
Society and called: “Lepidopterological Fauna of the Ibe-
rian Peninsula, Balearic Islands and Macaronesian region”.
5.~ In order to contribute to this Scientific Project, it is re-
quested to send to SHILAP, either a copy by electronic
mail (e-mail), with the listing of materials collected in
EXCEL (- only in this format, please), indicating the Fami-
ly, Subfamily, Tribe, name of the species (genera, species,
author’s name and year), town, UTM (1 X 1) or GPS coordi-
nates, province, dates of capture, collector and numbers of
males and females captured (only 5 specimens per taxon
and locality, maximum). Please, use only the “Catdlogo
sistemdtico y sinonimico de los Lepidoptera de la Peninsula
Ibérica, de Ceuta, de Melilla y de las islas Azores, Baleares,
Canarias, Madeira y Salvajes (Insecta: Lepidoptera) (A.
VIVES MORENO, 2014)”. This list is necessary for this
Scientific Project of SHILAP and for new authorizations.
6.— It’s obligatory to publish in SHILAP Revista de lepi-
dopterologia, the new species or subspecies that are disco-
vered and to remit to SHILAP a part of the TYPE mate-
rial, for later incorporation into the Lepidoptera Collection
of the National Museum Natural Sciences, Madrid, Spain.
7.— All members are kindly reminded of the obligation to be
duly authorized for collecting Lepidoptera, with scientific
purposes, in Spain and that it is forbidden all type of com-
mercial activity, with the captured material.
8.— To know about the scientific aims of SHILAP and to
commit to pay the expenses of participation in this Scienti-
fic Project, that the Board of Directors considers at any gi-
ven moment.
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A detailed study of the variations found in the
chrysalises of Aglais caschmirensis Kollar, 1844
(Lepidoptera: Papilionoidea, Nymphalidae)

Lovish Garlani

Abstract

Ninety larvae of Aglais caschmirensis Kollar, 1844 were studied in September 2022 in Dharamshala,
Himachal Pradesh, India. All the larvae were fed on the host plant Urtica dioica. The study reveals that the larvae of
Aglais caschmirensis Kollar, 1844 produce chrysalises of four different colors i.e., Golden, Red, Green, and Brown.
This study found that Golden is the most dominant color of chrysalises with the highest survival rate while Green is
the rarest color in chrysalises. The survival rate of Brown colored chrysalises is moderate while interestingly all the
red chrysalises were affected by parasitoids and did not survive which shows that Parasitoidism is somehow
responsible for phenotypic variations in the chrysalises of Aglais caschmirensis Kollar, 1844.

Keywords: Lepidoptera, Nymphalidae, Parasitoidism, Himachal Pradesh, India.

Un estudio detallado de las variaciones encontradas en las crisalidas de Aglais caschmirensis Kollar, 1844
(Lepidoptera: Papilionoidea, Nymphalidae)

Resumen

Noventa larvas de Aglais caschmirensis Kollar, 1844 fueron estudiadas en septiembre de 2022 en
Dharamshala, Himachal Pradesh, India. Todas las larvas se alimentaron de la planta nutricia Urtica dioica. El
estudio revela que las larvas de Aglais caschmirensis Kollar, 1844 producen crisalidas de cuatro colores diferentes,
es decir, dorado, rojo, verde y pardo. Este estudio encontré que el dorado es el color mupds dominante de las
crisdlidas con la tasa de supervivencia mas alta, mientras que el verde es el color mds raro en las crisalidas. La tasa
de supervivencia de las crisdlidas de color pardo es moderada, mientras que todas las crisalidas rojas se vieron
afectadas por parasitoides y no sobrevivieron, lo que demuestra que el parasitismo es de alguna manera responsable
de las variaciones fenotipicas en las crisdlidas de Aglais caschmirensis Kollar, 1844.

Palabras clave: Lepidoptera, Nymphalidae, parasitoidismo, Himachal Pradesh, India.

Introduction

Aglais caschmirensis Kollar, 1844 is common in the Himalayas and flies throughout the year from
foothills up to 4500 m (Sondhi & Kunte, 2018). This butterfly can be seen on wings in urban, natural,
agroecosystems, and all types of terrains (Haribal, 1990). Aglais caschmirensis Kollar, 1844 hibernates
from December to late February (Qureshi & Bhagat, 2015). The author observed that Aglais
caschmirensis Kollar, 1844 hibernates in the chrysalis stage and its chrysalises can be seen in nearby
household buildings, tree hollows, and even on the rocks. Although sometimes the adults of Aglais
caschmirensis Kollar, 1844 are also active during winters. The author observed an adult of this species
on 16-1-2022 in Garli, Kangra, Himachal Pradesh at an altitude of 410m which reveals that Aglais
caschmirensis Kollar, 1844 tends to migrate to low elevations during winters. In a rare case an adult of
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Aglais caschmirensis Kollar, 1844 was found in a sub-zero temperature of -15.1 degrees Celsius
(Hassan, 2021). Two subspecies of Aglais caschmirensis Kollar, 1844 are found in the Himalayas i.e.,
Aglais caschmirensis caschmirensis Kollar, 1844 and Aglais caschmirensis aesis Fruhstorfer, 1912. The
subspecies caschmirensis is found from Kashmir east to Kullu while the subspecies aesis is found from
Shimla east to Arunachal Pradesh (Varshney & Smetacek, 2015; Kehimkar, 2016; Sondhi & Kunte,
2018). The present study is based on Aglais caschmirensis aesis Fruhstorfer, 1912.

Materials and Methods

On 22-IX-2022 ninety larvae of different instar stages of Aglais caschmirensis Kollar, 1844 were
collected from the host plant Urtica dioica L. (Figure 1). These larvae were reared in a glass container
with proper ventilation and a good supply of sunlight. They were fed on the leaves of Urtica dioica. The
larvae of Aglais caschmirensis Kollar, 1844 are voracious feeders and actively feed during the day and
night and they form a congregation around a single leaf usually coiling the leaves with silky threads
(Figure 2). The collected larvae and chrysalises were carefully studied, and every detail was noted.

Results and Discussions

The study found that out of 90 larvae, only 68 turned to the chrysalis stage. Some of the larvae
were affected by parasitoids. These larvae were carefully studied and removed from the rearing
container. It was interesting to observe that the remaining larvae produced chrysalises of four different
colors i.e., Green, Red, Golden, and Brown (Figure 3). Such great phenotypic variation among the
chrysalises of a single species is an interesting and new phenomenon to witness in nature. It is worth
mentioning that chrysalis pictures of Aglais caschmirensis Kollar, 1844 given on the Butterflies of
India website do not show any such color variations (Kunte et al. 2022).

Among 68 Chrysalises, 32 were Golden in color, 18 were Brown, 12 were Red, and 06 were
Green in color which further provides that Golden is the most dominant color while Green is the rarest
color among the chrysalises of Aglais caschmirensis Kollar, 1844. A detailed study of the chrysalis
types and their survival rate is given in Table 1.

Table 1. Details of different types of Chrysalises and their Survival rate.

Chrysalis Color Number of Number of Survival Rate
Chrysalises Chrysalises survived
Golden 32 25 78.12%
Brown 18 13 72.22%
Red 12 00 00.00%
Green 06 04 66.66%
Total= 68 42 61.76%

The above details provide that Golden colored chrysalises are the most common type among the
chrysalises of Aglais caschmirensis Kollar, 1844 and they also have the highest survival rate of 78.12%
(Figure 4). The Brown colored chrysalises are moderate in number and their survival rate is 72.22%. It
was fascinating to observe that all the red-colored chrysalises of Aglais caschmirensis Kollar, 1844
were affected by parasitoids and none of them survived and no adult butterfly emerged from them
(Figure 5). Especially Tachinid flies and Chalcid flies lay their eggs on caterpillars or chrysalises of
Aglais caschmirensis Kollar, 1844. It was also observed that Green is the rarest color in the chrysalises
with a survival rate of 66.66%.

Conclusion

Hence, this study proves that Parasitoidism may be responsible for the red coloration in the
chrysalises of Aglais caschmirensis Kollar, 1844. The color change from red to dark brown after a few
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days of pupation and a small hole can be seen on the lateral side of the affected chrysalis. It is also
possible that other color variations in the chrysalis are interlinked with the sex of the chrysalis. Sometimes
genetic factors also lead to variations in a chrysalis. As in this study, it was found that green-colored
chrysalises were the rarest, which may be due to the expression of a Recessive gene. As only 61.76% of
chrysalises survived, it is possible that either the caterpillars before pupation did not eat enough or they
were affected by some disease, causing a lack of appetite which led to the reduction in survival rate.
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Figures 1-2. 1. Larvae of Aglais caschmirensis Kollar, 1844 feeding on Urtica dioica. © Lovish Garlani. 2.
Congregation of Aglais caschmirensis Kollar, 1844, larvae, coiling leaves with silky threads. © Lovish Garlani
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Figure 3. Variations in color of the chrysalis of Aglais caschmirensis Kollar, 1844 (A: Golden, B: Brown, C:
Red, D: Green) © Lovish Garlani
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Figures 4-5. 4a-b. The golden-colored; most common and abundant type of chrysalis of Aglais caschmirensis
Kollar, 1844 with the highest rate of survival. © Lovish Garlani. 5a-b. Red-colored chrysalis of Aglais
caschmirensis Kollar, 1844 affected by Parasitoid, changed its color to dark brown after a few days of pupation.
© Lovish Garlani
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A review of the New World genera Alatuncusia Amsel,
1956 and Dichochroma Forbes, 1944 with new
synonymies, new combinations, and description
of two new species
(Lepidoptera: Crambidae, Glaphyriinae)

Vitor O. Becker

Abstract

The genus Alatuncusia Amsel, 1956 is reviewed, including three species A. canalis (Walker, [1866]) [=
Dichogama bergii Moschler, 1890, syn. nov. = Lygropia gilvicostalis Hampson, 1918, syn. nov.)]; A.
monochromatalis Becker, sp. nov.; and A. tornimaculalis Becker, sp. nov. The genus Dichochroma Forbes, 1944 is
recognized with five species: D. atropos (Solis & Goldstein, 2013), comb. nov.; D. lachesis (Solis & Goldstein,
2013), comb. nov., D. muralis Forbes, 1944 [= S. clotho (Solis & Goldstein, 2013), syn. nov.], D. nyx (Solis &
Goldstein, 2013), comb. nov., D. subductalis (Walker, 1866), comb. nov. [= Lygropia fulvescens Hampson, 1918,
syn. nov. = Dichogama fernaldi Moschler, 1890, syn. nov.; = Schacontia themis Solis & Goldstein, 2013, syn. nov. =
S. rasa Solis & Goldstein, 2013, syn. nov.].

Keywords: Lepidoptera, Crambidae, Glaphyriinae, Alatuncusia, Dichochroma, new species, new synonymies, new
combinations, Neotropical.

Una revision de los géneros del Nuevo Mundo Alatuncusia Amsel, 1956 y Dichochroma Forbes, 1944 con
nuevas sinonimias, nuevas combinaciones y descripcion de dos nuevas especies
(Lepidoptera: Crambidae, Glaphyriinae)

Resumen

Se revisa el género Alatuncusia Amsel, 1956 incluyendo tres especies A. canalis (Walker, [1866]) [=
Dichogama bergii Moschler, 1890, syn. nov. = Lygropia gilvicostalis Hampson, 1918, syn. nov.)]; A.
monochromatalis Becker, sp. nov. y A. tornimaculalis Becker, sp. nov. Se reconoce el género Dichochroma Forbes,
1944 con cinco especies: D. atropos (Solis & Goldstein, 2013), comb. nov.; D. lachesis (Solis & Goldstein, 2013),
comb. nov., D. muralis Forbes, 1944 [= S. clotho (Solis & Goldstein, 2013), syn. nov.], D. nyx (Solis & Goldstein,
2013), comb. nov., D. subductalis (Walker, 1866), comb. nov. [= Lygropia fulvescens Hampson, 1918, syn. nov. =
Dichogama fernaldi Moschler, 1890, syn. nov. = Schacontia themis Solis & Goldstein, 2013, syn. nov. = S. rasa Solis
& Goldstein, 2013, syn. nov.].

Palabras clave: Lepidoptera, Crambidae, Glaphyriinae, Alatuncusia, Dichochroma, nuevas especies, nuevas
sinonimias, nuevas combinaciones, Neotropical.

Introduction

The genus Alatuncusia Amsel, 1956 was proposed in a new tribe (Alatuncusiini) in the
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Pyraustinae to accommodate Lygropia gilvicostalis Hampson, 1918 (Amsel, 1956, p. 280). A second
species: Dichogama bergii Moschler, 1890 was added by Munroe (1961, p. 10). Currently it includes
five species (Munroe, 1995, p. 45). The genus was treated in the Odontiinae (Munroe, 1961, 1972), in
the Dichogaminae (Munroe, 1995, p. 45), and transferred to the Glaphyriinae by Munroe & Solis
(1999, p. 234). Examination of the material in the author’s collection and the type specimens revealed
that two of the species names are synonyms, two were misplaced, and two species were undescribed,
reducing the genus to three species. The two misplaced names are here transferred to Dichochroma
Forbes, 1944 together with seven other names formerly included in Schacontia Dyar. Illustrations of
both adults and genitalia are provided to allow their identification.

Material and methods

This review is based on specimens in VOB, CMNH, USNM and NHMUK, and on the pertinent
literature. Genitalia were prepared following the methods described by Robinson (1976). Terms for
morphological characters follow Hodges (1971).

Abbreviations

CMNH = Carnegie Museum of Natural History, Pittsburgh, USA

CNC = Canadian National Collection, Ottawa, Canada

cucC = Cornell University Collection, Ithaca, New York, USA
Fw = Forewing

g.s. = genitalia slides

HW = Hind wings

1IES = Instituto de Ecologia y Sistemadtica, La Habana, Cuba

MNHU = Museum fiir Naturkunde der Humboldt-Universitit, Berlin, Germany
NHMUK = Natural History Museum, London, United Kingdom

USNM = Smithsonian National Museum of Natural History, Washington DC, USA
VOB = Vitor O. Becker collection, Serra Bonita Reserve, Camacan, Bahia, Brazil

Results and discussion

Examination of the large number of Pyraloidea specimens collected in the Caribbean Islands by
the author (Cuba, Puerto Rico, British Virgin Islands and St. Thomas), as well as the abundant
Neotropical material deposited in the collections mentioned above, revealed that several synonymies
and two undescribed species are involved with the taxa examined.

Nomenclatural summary

Alatuncusia Amsel, 1956
canalis (Walker, 1866) (Nephopteryx), comb. nov.
= bergii (Moschler, 1890) (Dichogama), syn. nov.
= gilvicostalis (Hampson, 1918) (Lygropia), syn. nov.
monochromatalis Becker, sp. nov.
tornimaculalis Becker, sp. nov.

Dichochroma Forbes, 1944
atropos (Solis & Goldstein, 2013, in Goldstein, Metz & Solis) (Schacontia), comb. nov.
lachesis (Solis & Goldstein, 2013, in Goldstein, Metz & Solis) (Schacontia), comb. nov.
muralis Forbes, 1944
= clotho (Solis & Goldstein, 2013, in Goldstein, Metz & Solis) (Schacontia), syn. nov.
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nyx (Solis & Goldstein, 2013, in Goldstein, Metz & Solis) (Schacontia), comb. nov.
subductalis (Walker, 1866) (Pyralis), comb. nov.
= fernaldi (Moschler, 1890) (Dichogama), syn. nov.
= fulvescens (Hampson, 1918) (Lygropia), syn. nov.
= rasa (Solis & Goldstein, 2013, in Goldstein, Metz & Solis) (Schacontia), syn. nov.
= themis (Solis & Goldstein, 2013, in Goldstein, Metz & Solis) (Schacontia), syn. nov.

Alatuncusia Amsel, 1956
Alatuncusia Amsel, 1956. Boln Ent. Venez., 10, 280
TS: Lygropia gilvicostalis Hampson, 1918. Ann. Mag. Nat. Hist., (9) 1,272
Diagnosis: Small (FW length 8 mm) to medium size (FW length 15 mm) (20-34 mm wingspan).
FW whitish, dusted gray scales along dorsum and termen, distad of postmedial band, a faint, small dot
on cell. HW translucent white to slightly dusted gray scales. Male genitalia with valvae broadly
expanded distad, deeply excavated before apex; uncus with a pair of large, triangular projections distally.
Remarks: The species of Alatuncusia resemble some of the species of Dichogama Lederer, 1863,
to which they are presumably related, and some specimens might be confused with small specimens of
D. redtenbacheri Lederer, 1863. The pair of projections at the tip of the uncus is unique in the
Glaphyriinae.

Alatuncusia canalis (Walker, 1866) (Figures 1-3, 13-17, 22)
Nephopteryx canalis Walker, 1866. List Spec. Lepid. Insects Colln Br. Mus., 35, 1717
Holotype 2, DOMINICAN REPUBLIC, Tweedie (NHMUK) [examined].
= Dichogama bergii Moschler, 1890: Abh. Senckenb. naturforsch. Ges., 16,297, syn. nov.
Holotype 2, PUERTO RICO, [no further data] (MNHU) [not traced].
= Lygropia gilvicostalis Hampson, 1918: Ann. Mag. Nat. Hist., (9) 1, 272, syn. nov.
Holotype &, PERU, [Loreto], R. Ucayali, Contamino (NHMUK) [examined].

Material studied: 41 specimens, 8 g. s. (VOB 5783-5790) (Brazil: 21, Ecuador: 5, Costa Rica: 2,
Cuba: 2, Dominican Republic: 1, Puerto Rico: 1, British Virgin Islands (Guana): 9).

Description Male (Figures 1-2): FW length 10-12 mm (23-28 mm wingspan), whitish, dusted gray
scales along dorsum and termen, distad of postmedial band. Female (Figure 3) FW length 8-9 mm (19-22
mm wingspan) dusted gray or fuscous scales; some specimens with white area along costa, other wholly
gray or fuscous. HW transluscent white in both sexes, females with dusted gray scales along termen.

Male genitalia (Figures 13-17). Uncus thin, long, slightly indented distally, expanded distally into
pair of long projections; valva longer than uncus, densely haired, strongly excavated distally, costal
margin thin, strongly sclerotized; sacculus almost as long as costa, costal margin thin, sclerotized,
ending as a sharp spine. Juxta an ill-defined, elongate plate. Vinculum round to broadly shallow
triangular. Phallus short, half as long as valva; vesica with numerous spines.

Female genitalia (Figure 22): Ostium narrow; ductus shorter than corpus bursae, thin, slightly
sclerotized along one side, wrinkled before corpus bursae; ductus seminalis wrinkled, sclerotized near
corpus bursae; corpus bursae globose, partially sclerotized and wrinkled; three signa: a lateral one
bearing three, strong spines; second opposite, bearing a strong spine; third an ill-defined triangular plate.

Host plant: Capparis cynophallophora L. (Munroe, 1972) (Capparidaceae).

Distribution: Southern Florida, throughout the Antilles, Mexico, and Central America, south to the
coast of Rio de Janeiro, Brazil.

Remarks: Munroe (1961, p. 12) stated: “For the present I consider this specifically distinct from
the South American A. gilvicostalis (Hampson), which is larger and more robust, and which appears to
have somewhat more pointed valves ...”. Munroe was correct that some specimens are slightly larger.
However, most of the South American specimens are the same size as, or even smaller than those from
the Antilles. The same applies to the shape of the valva: some specimens have a broader valva, as
shown in the specimen illustrated by Amsel (1957, pl. 58, Figure 1), whereas others, for example from
Brazil and Ecuador (Figure 13), have valva even narrower than those of specimens from the Dominican
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Republic, the type locality of A. canalis, and from Guana Island (Figure 17). This widespread species is
associated with dry habitats. In Brazil, where the author has carried out intensive collecting for over 50
years it was found only in the Caatinga and Cerrado biomes, as well as in dwarf vegetation on sand
dunes on the coast of Rio Grande do Norte, and north of the town of Rio de Janeiro. The gray FW,
white along costa to before postmedial band distinguishes this species from the others in the genus.

Alatuncusia monochromatalis Becker, sp. nov. (Figures 4, 10-12, 23)

Material examined: Holotype &, Brazil: Rondonia, Cacaulandia, 140 m, XI-1994 (Becker 95650)
(VOB). Paratypes: 7 83, 1 2, same data as holotype, except: XI-1991, X-1993, XI-1994, g. s. 5794-
5798 (Becker 70603, 88542, 95650) (VOB); 1 ?, Bahia, Camacan, Reserva Serra Bonita, 15°23’S -
39°33"W, 800 m, XI-2011 (Becker 147525) (VOB).

Description: Medium size, FW plain shiny gray. HW pale yellow slightly smoked gray. Male
genitalia with distal margin of valva less indented than that of A. canalis; ventral margin of uncus
projections deeply excavated. Sexes similar (Figure 4). Head yellowish fuscous. Legs, thorax and
abdomen below whitish yellow. FW length 13-15 mm (29-34 mm wingspan), plain shiny gray;
antemedial and postmedial bands ill-defined, pale yellow; reniform small, hardly visible, slightly darker
than ground color. HW pale yellow, smoked gray.

Male genitalia (Figures 10-12): Similar to those of A. canalis: uncus projections larger; valva with
distal excavation less deep; phallus longer.

Female genitalia (Figure 23): Ostium broad; ventral margin expanded distad; ductus bursae shorter
than corpus bursae, thin, sclerotized along one side; ductus seminalis membranous, coiled next to
corpus bursae; corpus bursae oblong; two signa: a long, densely spined ridge next to ductus bursae and
an ill-defined, minutely spined plate opposite.

Etymology: From the Greek ypduoc = one, ypouo, ypouoroc = color, neuter.

Distribution: Known from the type locality and from southeast Bahia, on the opposite side of the
country.

Remarks: This monochromatic species is larger than A. canalis, almost the same size as A.
tornimaculalis, but readily recognized by its plain pattern. All specimens were collected in rain forest
biomes.

Alatuncusia tornimaculalis Becker, sp. nov. (Figures 5, 24)

Material examined: Holotype ?, Brazil: Rondénia, Cacaulandia, 140 m, XI-1994, g. s. 5799
(Becker 95651) (VOB).

Description: Medium size. FW pale yellow, lightly smoked gray with a large gray patch near
tornus. Body pale fuscous (Figure 5), whitish ventrally. FW length 15 mm (34 mm wingspan), pale
yellow, slightly smoked gray; antemedial and postmedial bands whitish, diffusely bordered gray;
reniform gray, bordered whitish. HW semitransluscent white, veins and margins marked gray.

Female genitalia (Figure 24): Ostium narrow; ductus bursae half as long as corpus bursae, thin;
ductus seminalis membranous, coiled; corpus bursae oblong, partially sclerotized, densely wrinkled;
signum an elongate, minutely spined plate.

Etymology: From the Latin tornus + macula = dot, patch.

Distribution: Known from the type locality only.

Remarks: Easily recognized by the large gray patch near tornus of FW. The FW venation, as well
as the characters of the female genitalia, are homologous to those of the other two species of the genus.

Dichochroma Forbes, 1944
Dichochroma Forbes, 1944. J. N. Y. ent. Soc., 52, 82
TS: D. muralis Forbes, 1944, 82, by monotypy.
Description: Small; body stout; sexes similar; FW length 5-10 mm (13-24 mm wingspan); pale
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yellow to pale fuscous with bands and marks well marked or faded too almost absent. Male genitalia
with uncus short, broad; valva complex, with costa and sacculus well differentiated; vinculum round.
Female genitalia with ductus bursae thin, short; corpus bursae large spherical, or oblong, signum
absent.

Remarks: Dichochroma Forbes, 1944 (1944, p. 82) was described in the Pyraustinae, transferred
to Cybalomiinae by Munroe (1995, p. 42), and to the Glaphyriinae by Solis (2009, p. 500). Goldstein et
al. (2013) revised Schacontia Dyar, 1914, and divided the genus into two species groups: the S.
medalba group, and the S. ysticali-themis group, as shown in the cladogram they presented (2013, p.
75). The second group includes exactly all the species related to D. muralis, which are here transferred
to Dichochroma Forbes: D. atropos (Solis & Goldstein, 2013, in Goldstein et al.), comb. nov.; D.
lachesis (Solis & Goldstein, 2013, in Goldstein et al.), comb. nov., D. muralis Forbes, 1944 [= S. clotho
(Solis & Goldstein, 2013, in Goldstein et al.), syn. nov.], D. nyx (Solis & Goldstein, 2013, in Goldstein,
Metz & Solis), comb. nov., D. subductalis (Walker, 1866), comb. nov. [= Lygropia fulvescens
Hampson, 1918, syn. nov. = Dichogama fernaldi Moschler, 1890, syn. nov. = Schacontia themis Solis
& Goldstein, 2013, in Goldstein et al. syn. nov. = S. rasa Solis & Goldstein, 2013, in Goldstein, Metz
& Solis, syn. nov.].

As noted by Goldstein et al. (2013, p. 63), the author had already proposed these synonymies to
them before the publication of their work. Little new information has surfaced in the last nine years
(one additional female of Dichochroma muralis, Figure 6), so this alternative classification, is being
published for the reasons discussed below, because the information is needed to finish a manuscript on
the Pyraloidea of Guana Island (Becker & Miller, in preparation). It is also noteworthy that the material
from VOB collection, including the types collected by Becker in Brazil were actually on loan to USNM
and were mistakenly listed as being deposited in USNM, and so they need to be returned to a Brazilian
collection.

Dichochroma muralis Forbes, 1944 (Figure 6)
Dichochroma muralis Forbes,1944. J. N. Y. ent. Soc., 52, 82
Holotype ?, PERU, [Piura], Amotape Mts. (H. & D. L. Frizell) (CUC) [examined].
=Schacontia clotho Solis & Goldstein, 2013. ZooKeys, 251, 66, syn. nov.
Holotype &, ECUADOR: Loja, Catamayo, 1300 m, 20-XII-1992 (Becker, 102660) (USNM)
[examined].

Description: Small (Figure 6), light gray, whitish ventrally, including legs. FW length 6-8 mm (15-
19 mm wingspan), with antemedial and postmedial bands diffuse. HW semitransluscent white, dusted
gray towards margins. Male genitalia (Goldstein et al. 2013, figures 58-59) with distal expansion of
sacculus thin and long. Female genitalia with ductus bursae short, half the size of corpus bursae, corpus
bursae oblong (Solis, 2009, figure 24; Goldstein et al. 2013, figure 60).

Distribution: Northwest Peru and West Ecuador, in dry, semi desertic habitats. It is the only
species of the genus known from the Western coast of South America.

Remarks: Known from the female type only, the species was collected by this author twice, in
Ecuador, Loja, Catamayo, 1300 m, 3 88, 1 2, 20-XII-1992 (Becker 102660; type series of D. clotho);
Guayas, Safando, 05°87" S - 79°35” W, 12 m, 05,87°S - 79,35°W, 1 @, 17-20-VI-2019 (Becker, 158682)
(Figure 12). The type of D. muralis was treated by Solis (2009, p. 500, figures 6, 23, 24). It resembles a
small, half as large, Alatuncusia monochromatalis Becker with narrower FW (see above). The size,
pattern, and female genitalia of S. clotho fit those of D. muralis holotype, what is corroborated by the
geographical distribution.

Dichochroma subductalis (Walker, 1866) (Figures 7-9, 18-21), comb. nov.

Pyralis subductalis Walker, 1866. List Spec. Lepid. Insects Colln Br. Mus., 34, 1229

Holotype ?, VENEZUELA, [No further data] (Dyson) (NHMUK) [examined].
=Lygropia fulvescens Hampson, 1918. Ann. Mag. Nat. Hist., (9) 1, 271, syn. nov.
Holotype 2, COLOMBIA, Las Parlutas (Smith) (NHMUK) [examined].
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=Dichogama fernaldi Moschler, 1890. Abh. Senckenb. naturforsch. Ges., 16,297, syn. nov.

Holotype ?, PUERTO RICO: [No further data] (MNHU) [not traced].

=Schacontia themis Solis & Goldstein, 2013. ZooKeys, 251, 54, syn. nov.

Holotype &, DOMINICAN REPUBLIC, La Altagracia, 2 km N Bayahibe, 18-23N - 68-51 W, 10 m,
3-VIII-1992 (Young, Davidson, Thomson, Rawlins); dry seasonal forest on limestone (USNM)
[examined].

=Schacontia rasa Solis & Goldstein, 2013, ZooKeys, 251, 61, syn. nov.

Holotype &, MEXICO, Tam, San Fernando, 50 m, 28-VI-1997 (Becker 110514) (USNM)
[examined].

Description: Pale yellow dusted gray; whitish ventrally (Figures 7-9). FW length 5-10 mm (13-24
mm wingspan). Male genitalia (Figures 18-20), with distal expansion of sacculus short. Female
genitalia (Figure 21) with ductus bursae tapering towards corpus bursae; corpus bursae nearly
spherical.

Distribution: From Florida, the Cayman Islands, throughout the Caribbean, Mexico, Central
America, south to Brazil. This is the only Dichochroma species collected in Puerto Rico so far
(Goldstein et al. 2013, p. 58).

Remarks: This species resembles Achyra rantalis (Guenée, 1854), including in the variation of
color, but is distinguished from it by the stouter body and appendages, and by the absence of orbicular
spot on & FW. Males have a pair of conspicuous black dots at tip of abdomen and some specimens
present a large pocket of scales on hind tibia (Figure 20), which is absent in A. rantalis. All specimens
collected by the author came from dry, scrubby, open areas.

The type of D. fernaldi has not been located. Munroe (1961) stated that he had examined the type
material of both D. amablis and D. bergii, but did not mention anything about examining D. fernaldi.
Several years ago, Dr. Mey, then curator of Lepidoptera at the MNHU was contacted with the purpose
to locate and send an image of D. fernaldi. Dr. Mey (pers. comm.), informed that the types of the
species of Dichogama described by Moschler, were, unfortunately, not located, “only the pin holes
remain in the drawer, indicating that the types existed but had been removed’. Following Munroe’s
statement that he had examined the types of both D. amabilis and D. bergii, Dr. J.-F. Landry, curator of
Lepidoptera at the CNC, was consulted and informed that he could not find any of the types there
either. Mr. M. Schaffer (NHMUK) (pers. comm.), who examined and took pictures of the types at this
institution in the 60’s, did not find it either. In the main collections of all the museums examined there
is no material under this name either.

Schaus (1940, p. 346) listed specimens of D. fernaldi from Vieques Island, and Ramos (1947, p.
49), lists a specimen from Mona Island identified by W. Forbes. Wolcott (1951, p. 658), repeats this
information and adds “Adults doubtfully identified as this species by Mr. Carl Heinrich were reared by
Dr. Luiz F. Martorell from larvae on leaves of “palingudn” (Capparis flexuosa) at Salinas in the
summer of 1940.” Unfortunately, none of these specimens were located and the species has remained
unrecognized in all collections.

Moschler (1890, p. 297) described all the similar species of Pyraloidea with stout body in
Dichogama, including his D. bergii, now in Alatuncusia. As no Dichogama species fits the small size
of the type of D. fernaldi (FW length 9.45 mm), and no other stout crambid species that could fit the
description has been collected in Puerto Rico, it is fairly likely that the series of specimens belonging to
this common and widespread species, collected by this author at several tropical American places
(Goldstein et al. 2013, pp. 54-59), includes D. fernaldi and undoubtedly are congeneric with
Dichochroma muralis Forbes, the type species of Dichochroma Forbes (1944, p. 82). This series
presents much variation, in size and in colour. More peculiar is the pair of coremata on the abdominal
sternite IV" Goldstein et al. (2013, figure 34), present in some males but absent in others. Despite this
difference, their genitalia look almost identical. Goldstein et al. (2013, figures 49, 52) described the
form with coremata as S. themis and regarded the form without coremata as a distinct species (D. rasa),
which is not corroborated by the characters of genitalia and the sympatric distribution. Listed in Becker
& Miller (2005, p. 307) as Schacontia new species. Interesting to note that Forbes (1944, p. 82)
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apparently had material of D. fernaldi and had identified the species correctly as he mentioned that:
“save for the stalked instead of approximate M2 and M3 in fernaldi’, a character that is confirmed by
Goldstein et al. (2013, p. 48, figures 15-17). The genitalia of both the types of P. subductalis [abdomen
missing], and of L. fulvescens Hampson were not examined. However, their pattern, color and size
agree, what is corroborated by the geographical distribution of this common species, which range
overlaps with those of the types.
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Figures 1-9. Alatuncusia and Dichochroma adults, dorsal view. 1-3. A. canalis (Walker). 1. males, Brazil. 2.
Lygropia gilvicostalis Hampson, holotype male, Peru. 3. female, Guana Id. 4. A. monochromatalis Becker, sp.
nov., holotype male, Brazil. 5. A. tornimaculalis Becker, sp. nov., holotype, Brazil. 6. D. muralis Forbes,
female, Ecuador. 7-9: D. subductalis. 7. Male. 8. female holotype, Venezuela. 9. Lygropia fulvescens Hampson,
female holotype, Colombia.
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Figures 10-24. Alatuncusia and Dichochroma genitalia and 8" abdominal segment, ventral view [phallus:
lateral view]. 10-12. A. monochromatalis Becker, sp. nov., paratype, Brazil. 13-17. A. canalis (Walker). 13-15,
Brazil. 16-17, Guana Id. 18-21. A. D. subductalis (Walker), Guana Id. 18-19. male; 20. male hind legs. 21.
female. 22-24. Females. 22. A. canalis (Walker), Brazil. 23. A. monochromatalis Becker, sp. nov., paratype,
Brazil. 24. A. tornimaculalis Becker, sp. nov., holotype, Brazil.
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The taxonomic separateness of the species Aporophyla
lueneburgensis (Freyer, 1848) and Aporophyla lutulenta
([Denis & Schiffermiiller], 1775) occurring in Poland

(Lepidoptera: Noctuidae)

Janusz Nowacki, Oscar Mahecha-J., Roman Wasala &
Anna Zubek

Abstract

Morphological and genetic comparisons were carried out of specimens of two sister species Aporophyla
lueneburgensis (Freyer, 1848) and Aporophyla lutulenta ([Denis & Schiffermiiller], 1775), which are distributed
allopatrically in Poland. The specimens from different populations of these two species hardly differ
morphologically but do differ genetically. The mean genetic distance between the groups of A. lueneburgensis and
A. lutulenta examined here indicates that their geographic populations can be treated as belonging to separate
species. Hence, A. lueneburgensis and A. lutulenta occurring in Poland can be regarded as two separate but sister
species.

Keywords: Lepidoptera, Noctuidae, Aporophyla lueneburgensis, Aporophyla lutulenta, distribution, Poland.

La separacion taxonomica de las especies Aporophyla lueneburgensis (Freyer, 1848) y Aporophyla lutulenta
([Denis & Schiffermiiller], 1775) presentes en Polonia
(Lepidoptera: Noctuidae)

Resumen

Se han realizado comparaciones morfoldgicas y genéticas de ejemplares de dos especies hermanas,
Aporophyla lueneburgensis (Freyer, 1848) y Aporophyla lutulenta ([Denis & Schiffermiiller], 1775), que se
distribuyen alopatricamente en Polonia. Los ejemplares de las distintas poblaciones de estas dos especies apenas
difieren morfolégicamente, pero si genéticamente. La distancia genética media entre los grupos examinados aqui de
A. lueneburgensis y A. lutulenta indica que sus poblaciones geograficas pueden tratarse como pertenecientes a
especies distintas. Por lo tanto, A. lueneburgensis y A. lutulenta que se encuentran en Polonia pueden considerarse
como dos especies separadas pero hermanas.

Palabras clave: Lepidoptera, Noctuidae, Aporophyla lueneburgensis, Aporophyla lutulenta, distribucién, Polonia.

Introduction

The Western Palearctic genus Aporophyla Guenée, 1841, with a Ponto-Mediterranean distribution,
occurs from the Atlantic coasts in the west, to eastern Turkey, Iraq and western Iran in the east. Six
species of this genus are known from Europe, three of which - Aporophyla lueneburgensis (Freyer,
1848), Aporophyla lutulenta ([Denis & Schiffermiiller], 1775) and Aporophyla nigra (Haworth, 1809) -
occur in central Europe (Ronkay et al. 2001).
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The taxonomic separateness of A. lueneburgensis as a species has been debated by
lepidopterologists since the late 19" century. Some authors were inclined to accept the specific
separateness of this taxon. Ultimately, however, it came to be regarded as a synonym of A. [utulenta
(Buszko & Nowacki, 2000; Nowacki, 1998; Nowacki & Fibiger, 1996). This view prevailed because of
the great external similarity of the two species, despite the considerable individual variation within each
group, especially as the type localities in Europe, given in the original descriptions of both taxa, are not
so far apart: the Vienna region for A. lutulenta and Liineburg (Lower Saxony) in Germany in the case
of A. lueneburgensis (Orhant, 2012). However, meticulous examination of the structure and functioning
of the genitalia of both species were crucial for restoring the specific status of A. lueneburgensis
(Ronkay et al. 2001). At the same time, the ranges of the two species in Europe are generally allopatric.
A. lueneburgensis is an Atlantic-Mediterranean species distributed from Spain and Portugal, through
northern Italy, Switzerland, France, Great Britain, the Netherlands, Belgium, Denmark, Germany and
southern Sweden, reaching its eastern boundary in Austria, the Czech Republic, Poland, Lithuania,
Latvia, and southern Finland. In contrast, its sister species A. lutulenta has a Pontic distribution in
south-eastern Europe, from the Caspian Sea across the steppes of southern Russia, Ukraine, all the
countries on the Balkan Peninsula and Italy as far as central Europe, where it has been recorded in
Hungary, the Czech Republic, Slovakia, Austria, south-eastern Germany and southern Poland (Aarvik
et al. 2017; Buszko & Nowacki, 2017; Rakosy, 1996; Ronkay et al. 2001; Varga et al. 2005). It must be
emphasized that the distributions of A. lutulenta and A. lueneburgensis to the north of the Carpathians
and Sudetes are distinctly allopatric, and their range boundaries meet in Poland. Hitherto, A. lutulenta
was thought to inhabit south-eastern Poland; its localities in southern Podlasie and Polesie clearly lie on
its north-western range boundary. In contrast, A. lueneburgensis was earlier reported solely from
western and central Poland, at numerous localities from Pomerania, through central Wielkopolska, as
far as Lower Silesia (Buszko & Nowacki, 2017). In the light of recent records of A. lueneburgensis
from Lithuania, Latvia and southern Finland (Aarvik et al. 2017), it appears crucial to re-examine the
specific status of specimens regarded as A. [utulenta, reported earlier from eastern Poland (Nowacki,
2002).

Using genetic techniques, Orhant (2012) attempted to resolve the doubts surrounding the specific
separateness of A. lueneburgensis and A. lutulenta from western Europe. However, his erroneous
interpretation of the results led him to infer that only A. lutulenta was present in Europe, and that A.
lueneburgensis was its junior synonym. In contrast, Andrillo (2019) expressed a different opinion.
Based on the genetic code of the remains of A. lueneburgensis discovered in bat guano, he was able to
document the presence of that species in the Geneva region of Switzerland, at the same time accepting
that A. lutulenta was an eastern European species.

In view of the above, we set up the hypothesis that the two sister species A. lueneburgensis and A.
lutulenta, occurring allopatrically in Poland, though exhibiting only slight morphological differences,
are genetically different. This may be due to the historical breakup of the contiguous distribution of a
precursor species in Europe and the subsequent long-term isolation of its geographical populations.

For these reasons, the aim of this research was to perform a morphological analysis and also an
analysis of genetic separateness based on molecular studies of specimens from isolated populations
from western Poland regarded as A. lueneburgensis and from eastern Polish populations regarded as A.
lutulenta.

Materials and methods

The research material, in the form of imagines of both species, was accumulated from 2005 until
2019 during fieldwork at the following localities: for A. lueneburgensis in western Poland at Biedrusko,
Bielinek, Borne Sulinowo, Marianka ad Brody, Poznan and Strzeszyn, and for A. lutulenta in eastern
Poland at localities in five regions: Podlasie - Mielnik; Polesie - Macoszyn, Kosyn, Wola Uhruska;
Bieszczady Mts. - Krzywe; Beskid Mts. - Umieszcz; and Pieniny Mts. - Sromowce Nizne. The moths
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were caught at night, having been attracted to a white screen illuminated by a 250 W mercury vapour
lamp. Each specimen intended for the molecular studies was preserved in ethanol.

- A. lueneburgensis: western POLAND: Bielinek 23-1X-2016, 1 ex., leg. R. Wasala, Borne Sulinowo 26-
V-2016 ex-larva, 1 ex., leg. A. Berezowski, Marianka ad Brody 18-1X-2012, 1 ex., leg. R. Wasala,
Poznan 2-X-2016, 2 exx., leg. R. Wasala, Strzeszyn 25-1X-2010, 1 ex., leg. £.. Matuszewski.

- A. lutulenta: eastern PoLAND: Mielnik 17-1X-2015, 1 ex., leg. D. Wasiluk, Macoszyn 16-1X-2015, 1
ex., leg. M. Hotowinski, Kosyn 7-1X-2019, 1 ex., leg. M. Hotowinski, Wola Uhruska 30-1X-2016, 2
exx., leg. L. Dawidowicz, southern Poland: Krzywe 10-1X-2013, 2 exx., leg. £.. Matuszewski,
Umieszcz 15-1X-2014, 1 ex., leg. K. Mazur, and Sromowce Nizne 31-VIII-2005, 1 ex., leg. R.
Wasala.

The individuals intended for morphological analysis were killed with ethyl acetate, then mounted
in the usual way for lepidopterans. Preparations of male and female genitalia were also made.

Morphological analysis

The span, structure and coloration of both pairs of wings were compared in 10 individuals of
each species. The genitalia of males and females were also compared: 5 preparations each of males
and females of both species were made in accordance with the technique given in Nowacki (1995).

Molecular analysis

For the molecular analysis two legs were taken from 10 individuals of A. lutulenta and from 10
of A. lueneburgensis. DNA was extracted using Macherey-Nagel’s Nucleospin Tissue extraction Kit,
following the manufacturer’s protocol. Amplification of mitochondrial gene COI was performed in a
volume of 20 ul, in one or two parts, depending on the sample condition. The PCR protocol followed
Wahlberg and Wheat (2008) with the following primer pairs (Simén et al. 1994; Folmer et al. 1994):
LCO-1940 / HCO-2198 for COI sequenced in one piece; LCO-1940 / K699 and C1-J-1751(alias Ron)
/ C1-N-2191(alias Nancy) for COI sequenced in two pieces. The PCR products were sent for
purification and sequencing to Macrogen Europe (Amsterdam, Netherlands); all the other analyses
were conducted in the molecular laboratory of the Nature Education Centre of the Jagiellonian
University, Krakéw.

An additional 24 sequences of four species of Aporophyla were imported from the GenBank and
BOLD Systems databases: A. lutulenta, A. lueneburgensis, A. nigra and A. australis (Boisduval,
1829). The final matrix involved 41 nucleotide sequences with a total of 612 positions in the final
dataset. All sequences were aligned manually in Bioedit, version 7.0.9.0. (Hall, 1999). Evolutionary
analyses were conducted in MEGA X (Kumar et al. 2018). Pairwise distances were calculated using
the Maximum Composite Likelihood model (Tamura et al. 2004) and the pairwise deletion option. A
Maximum Likelihood tree was inferred using the Tamura 3-parameter (Tamura, 1992) model and the
partial deletion option. The branch support for internal nodes was measured using 1000 rapid
bootstrap replicates. The final tree was edited in Corel DRAW 2018 to enhance picture quality. The
analyses were performed in the Molecular Laboratory of the Nature Education Centre of the
Jagiellonian University.

Estimation of divergence times
Divergence times were estimated using the COI gene in Beast V.2.6.3 (Bouckaert et al, 2019)

using the StarBEAST?2 package (Ogilvie et al. 2017). The GTR nucleotide substitution model with
four gamma categories and estimated base frequencies was implemented, and the three codon
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positions were unlinked in order to be estimated independently. For this study, the constrained root
age was obtained by using the results of Wang et al. (2014) as a secondary calibration, so that three
secondary points were used: 1%: Egira acronyctoides Wileman, 1914, Pseudopanolis heterogyna
Bang-Haas 1927, Panolis flammea ([Denis & Schiffermiiller], 1775), Panolis pinicortex Draudt, 1950
(mean: 8.17), 2": P. flammea, P. heterogyna and P. pinicortex (mean: 7.31, 95% HPD: 4.99-9.87), and
31 P. flammea and P. pinicortex (mean: 6.54, 95% HPD: 4.52-8.87). Using the strict molecular clock
model, the conventional mutation rate was fixed for the arthropod mitochondrial COI gene from the
literature: 2.3% (0.0115 substitutions/site/million years) (Browner 1994; Wang et al. 2014; Nowacki et
al. 2019). A Yule speciation process model was selected and two independent MCMC analyses were
run for 30 000 000 generations, with Markov chains sampled every 5 000 generations. The results of
the two runs were combined in LogCombiner 2.6.3 with the initial 10% of the trees discarded as burn-
in. Tracer V. 1.7 (Rambaut et al. 2018) was used to determine convergence, measure the effective
sample size of each parameter, and calculate the mean and 95% highest posterior density (HPD)
intervals for the divergence times.

Results

The analyses confirmed the occurrence in Poland of both sister species A. lueneburgensis and A.
lutulenta. Importantly, however, genetic analysis provided incontrovertible evidence that all the moths
from Polesie and Podlasie in eastern Poland belonged to A. lueneburgensis. This will therefore require
a revision of the earlier information given by Nowacki (2002) regarding the distribution of A. lutulenta
in this region of Poland. By contrast, the occurrence of A. lutulenta in southern Poland was confirmed,
i. e. in the Bieszczady, Beskid and Pieniny mountain ranges of the Carpathians.

Morphology

Morphological analysis of the two species revealed only slight differences between them. A.
lueneburgensis from Poland has slightly narrower, clearly pointed forewings. The coloration is
variable, from ash grey through brown to brownish-black, and the inner, outer and wavy cross-lines
(bands) are clearly visible. The kidney-mark and oval are also fairly distinct (Figure 1). The wingspan
is 33-38 mm. A. lutulenta from southern Poland has slightly broader forewings with slightly more
rounded tips. In coloration it is more uniformly tawny to brown, the cross-lines are faint and the
kidney-mark and oval are almost invisible (Figure 2). The wingspan is 35-40 mm.

Analysis of the genitalia in several individuals of both species did not reveal any substantial
differences in their overall structure, either in males or in females. There are, however, some
conspicuous differences in the organs of both sexes. In males the shape of the vesica everted from the
aedeagus is different. In A. lutulenta, a section of the vesica corresponding to half the length of the
aedeagus is only slightly deflected from the longitudinal axis of the aedeagus; beyond that section,
there is another slight flexure of the vesica. The shape of the everted vesica in A. lueneburgensis is
quite different: immediately beyond the aedeagus it is strongly deflected from the former’s
longitudinal axis. Also, the cornuti present at the base of the vesica are distinctly different in the two
species (Figure 3). In the case of the females of both species a slight difference is perceptible in the
structure of the ostium bursae: in A. lutulenta it is shorter and connected with the ductus bursae by a
short membranous section, while in A. lueneburgensis it is longer and connected with the ductus
bursae by a longer membranous section. There are particularly conspicuous differences in the
structure of the ductus bursae. In A. lutulenta this is longer and for most of its length is membranous
with a few stronger ribs, and only the proximal and distal ends are strongly sclerotized. In A.
lueneburgensis, however, the ductus bursae is shorter and strongly sclerotized with just a short
membranous section in the middle part. A slight difference is also discernible in the appendix bursae.
In A. lutulenta it is clearly shaped and takes the form of an extended oval bulge, from the middle part
of which the ductus seminalis emerges. By contrast, the appendix bursae in A. lueneburgensis is
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lueneburgensis Poland Strzeszyn AZ-492
lueneburgensis Poland Marianka ad Brody AZ-494
lueneburgensis Poland Poznan AZ-491
lueneburgensis Poland Polesie Wola Uhruska AZ-487
lueneburgensis Poland Polesie Wola Uhruska AZ-490
lueneburgensis Poland Borne Sulinowo AZ-460
lueneburgensis Poland Bielinek AZ-457
lueneburgensis Poland Poznan AZ-456
lueneburgensis Poland Polesie Kosyrn AZ-453
lueneburgensis Poland Polesie Macoszyn AZ-452
lueneburgensis England Essex CGUKA152-09
lueneburgensis Germany Lower Saxony Luneburg KX047223

99

>P>>>>>>>5 555 >

lueneburgensis Germany Brandenburg GBLAF582-14
I A. lueneburgensis Netherlands South Holland KX049799
A. lueneburgensis Switzerland Vaud ABOLC143-16

A. lueneburgensis Norway Vest-Agder LON6118-17

A. lueneburgensis Latvia Pape KT782466

100 _|A Iueneburgensis Denmark LEEUA322-11
4

I A. lueneburgensis France Vendee GU663049

— A. lueneburgensis France Isere GUB63045

—— A. lueneburgensis Poland Podlasie Mielnik AZ-489
A. lutulenta Poland Beskidy Mts. Umieszcz ad Jaslo AZ-451
A. lutulenta Poland Bieszczady Mts. Krzywe AZ-455

A. lutulenta Austria East Tyrol PHLAH565-12

A. lutulenta Italy South Tyrol PHLAH566-12

A. lutulenta Italy Basilicata KX045668

A. lutulenta Greece Epirus KX046313

A. lutulenta Poland Pieniny Mts. Sromowce Nizne AZ-488

A. lutulenta Austria Kaernten LEASS938-17

A. lutulenta Austria Lower Austria ABOLA504-14

53'A. lutulenta Poland Bieszczady Mts. Krzywe AZ-486

65— A. australis France Pas-de-Calais NOCJH012-09
”_| |A australis England CGUKB670-09
A. australis France Aude NOCJH011-09

401 A. nigra France Provence Cote d'Azur PHLAE463-11
[LA. nigra Norway Vest-Agder LON2750-16
100 |imgra Germany Brandenburg GBLAB745-13
A. nigra England Essex CGUKA144-09

0.010

A. lueneburgensis Germany Schleswig-Holstein GBLAA1249-15

support values.

Figure 5. COI-based Maximum Likelihood phylogenetic tree of the genus Aporophyla with bootstrap branch
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slightly smaller, taking the form of a short, less regular bulge, with the ductus seminalis emerging
from its distal end (Figure 4). Additionally, while it was not subject of analysis in this study, it is
worth mentioning that differences between studied species are also noticeable in the adult caterpillars
of said species (Wegner, 2021).

Genetic analysis

Genetic analysis of specimens of A. lutulenta and A. lueneburgensis from Poland showed
unequivocally that all the moths (6 exx.) from the localities in western Poland, i. e. Bielinek, Borne
Sulinowo, Marianka ad Brody, Poznan and Strzeszyn, belonged, as anticipated, to A. lueneburgensis. It
turned out, moreover, that all the individuals from eastern Poland, i. e. Podlasie (1 ex.) and Polesie (4
exx.) from the localities at Mielnik, Macoszyn, Kosyn and Wola Uhruska, also belonged to A.
lueneburgensis. In contrast, all the moths from southern Poland (4 exx.) from the localities at Krzywe
(Bieszczady Mts.), Umieszcz (Beskid Mts.) and Sromowce Nizne (Pieniny Mts.) belonged to the sister
species A. lutulenta.

The results of the phylogenetic analyses confirm that A. lutulenta and A. lueneburgensis belong to
two distinct yet closely related species (Figure 5). The mean genetic distance between the A. lutulenta
and A. lueneburgensis species groups was 0.02, whereas the distance between any other two of the
examined species’ groups was slightly greater, i. e. between 0.04 and 0.06. The mean within-group
distance was the shortest in the lueneburgensis and the australis groups (0.002), longer in the nigra
group (0.004) and the longest in the lutulenta group (0.008). The pairwise distances between all the
specimens examined are shown in Table 1.

E. acronyctoides

8,27 P. flammea
6,78

g P. pinicortex

P. heterogyna

A. australis

1,46

A. nigra
2,69

A. lueneburgensis

A. lutulenta

9.0 8,0 7.0 6,0 50 4,0 3.0 2,0 10 0,0

Figure 6. MCC tree of Aporophyla and the closest related genera derived from Bayesian analyses with
divergence times shown in Myr.
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The inference from the StarBEAST2 analysis is that the genus Aporophyla diverged during the
Pleistocene (mean: 2.69 Mya, 95% HPD: 1.51-3.72) (Figure 6), which makes Aporophyla a relatively
young genus within Noctuidae. Moreover, A. australis diverged from its sister species A. nigra 1.46
Mya (95% HPD: 0.3-2.32), and A. lueneburgensis from its sister species A. lutulenta 1.3 Mya (95%
HPD: 0.5-2.12).

Discussion

The results of this research have confirmed that populations of the two sister species A.
lueneburgensis and A. lutulenta in Poland are allopatric. It turned out, however, that the populations
from eastern Poland (Podlasie and Polesie) belong not to A. lutulenta, as thought earlier (Nowacki,
2002), but to A. lueneburgensis. In the context of the latest records of A. lueneburgensis from Latvia
and Lithuania (Aarvik et al. 2017), this result comes as no surprise. Morphological analysis of
specimens of the two species has shown that they differ only slightly in shape, coloration and
wingspan. But as there is considerable individual variation within each species, these morphological
differences cannot be used for a reliable discrimination between them.

%jj oo ]

Figure 7. Map of the distributions of: 1. Aporophyla lueneburgensis (Freyer, 1848). 2. Aporophyla lutulenta
([Denis & Schiffermiiller], 1775) in Europe.

Similarly, analysis of the male and female genitalia revealed only slight differences in their overall
structures. However, there were significant differences in the morphologies of the vesica everted from
the aedeagus (male) and in the ostium bursae, ductus bursae and appendix bursae (female). These
differences may effectively prevent spermatophore transfer to the female bursa copulatrix during the
second stage of copulation. It seems, therefore, that the lock-and-key systems in the internal genitalia
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can prevent successful copulation between individuals of the two species (Lafontaine & Mikkola, 1987;
Mikkola, 1993).

Genetic analysis showed that individuals of A. lueneburgensis from western and eastern Poland
differed distinctly from those of A. lutulenta obtained from the Bieszczady, Beskid and Pieniny
mountain ranges in south-eastern Poland. The calculated genetic distance between individuals of these
two sister species was 0.02, which confirms their taxonomic separateness. For comparison, the genetic
distance calculated for pairs of the morphologically distinct species A. australis and A. nigra is slightly
greater at 0.04. What is surprising is the relatively large difference between the mean intra-group
distance in A. lueneburgensis and A. lutulenta. It was the smallest (0.002) among the specimens of A.
lueneburgensis, which testifies to the minimal genetic differentiation of this species in Europe. This
may be due to the distribution of A. [ueneburgensis being contiguous in western Europe, where uplands
and lowlands are dominant and there are no distinctive barriers separating particular populations. This
stands in contrast to A. [utulenta, in which the mean intra-group distance was 0.008, the highest value
of any of the four Aporophyla species. This indicates the considerable dispersion and isolation of A.
lutulenta’s various populations in Europe, which is hardly surprising since it occurs in those parts of
Europe dominated by mountains, from Italy and the eastern Alps and Carpathians to the south and east
across the Balkan Peninsula and further as far as the Near East (Figure 7).

This is confirmed by the results of Orhant’s (2012) comparison of a number of morphologically
diverse specimens, superficially resembling both species, from western Europe, i. e. from Belgium and
France to western Austria and Germany. He inferred from the results of his genetic study that all the
specimens belonged to the same species, A. lutulenta, and that A. lueneburgensis was merely a
synonym of the former. Orhant’s (2012) diagnosis was correct in the sense that he was dealing with one
species, but crucially, the specimens he examined came from areas of Europe potentially inhabited
exclusively by A. lueneburgensis. Andrillo (2019) expressed exactly the opposite opinion: he compared
the genetic code of the remains of A. lueneburgensis discovered in bat guano from the Geneva region in
Switzerland with sequences deposited in the BOLD gene bank and found that it did indeed indicate the
presence of that species. On this basis he carried out a revision of earlier faunistic data, removing A.
lutulenta from the list of Swiss Lepidoptera and replacing it with A. lueneburgensis. At the same time,
he acknowledged that A. lutulenta was a species occurring in eastern Europe ( Andrillo, 2019). This
hypothesis was supported by results relating to both species from Bavaria and Austria, where both
species occur (Haslberger & Segerer, 2016; Huemer et al. 2019). It turns out, then, that the high
mountain ranges crossing central Europe, from the Alps to the Sudetes and western Carpathians, form
the boundary between the distributions of A. lueneburgensis and A. lutulenta. In summary, those areas
of Europe lying to the north of these mountain ranges, from the Iberian Peninsula to southern
Scandinavia, can be assumed to be inhabited by A. lueneburgensis, while those to the south and east are
home to A. lutulenta.

The results of this research confirm our hypothesis regarding the phylogeny and interrelationships
of A. lueneburgensis and A. lutulenta. This proposed that as a consequence of the historical breakup of
the contiguous population of the precursor species in Europe, populations of these moths became
isolated from each other for an extremely long time, eventually evolving into two distinct, sister
species. We can assume that the distribution of the precursor species was disrupted during the
Pleistocene as a result of the Giinz glaciation 1.2 - 0.95 Mya. During that period, northern and eastern
Europe was covered by the ice-sheet whereas the remainder of the continent from the Pyrenees to the
Black Sea was a periglacial zone with long-term permafrost (Mojski, 1993). This hypothesis is
confirmed by the approximate divergence time of A. lueneburgensis and A. lutulenta, calculated at c.
1.3 Mya. The precursor species’ original distribution having been split up, the isolated populations will
have survived in two refuges: the Pyrenean one along the Atlantic coast and the Near Eastern one to the
south of the Black Sea. The speciation of the two present-day sister taxa gradually took place during
the subsequent hundreds of thousands of years of glaciation in Europe. Once the ice-sheet had begun to
retreat from Europe, during the Holocene, the two new species gradually started spreading into the ice-
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free areas. A. lueneburgensis, being adapted to the Atlantic climate, moved mainly along the coasts of
the Atlantic Ocean and North Sea, colonizing the whole of western Europe and progressively extending
its range eastwards across Germany and into western Poland. In the late 20" century, it expanded
rapidly into the areas around the Baltic Sea: records from southern Sweden and Finland, as well as
Lithuania and Latvia testify to this (Aarvik et al. 2017). As our research has shown, it has also reached
eastern Poland. A. lutulenta, on the other hand, evolved from that part of the precursor population
isolated in the Near Eastern refuge and probably became adapted to the warmer Mediterranean climate.
During the Holocene, it gradually spread westwards along Mediterranean coasts, eventually reaching
the Alps and locally many sites to the south of the line formed by the Carpathians, Sudetes and Alps.
This is a probable explanation for the allopatric distribution of the two species in Poland. It is certain
that A. [utulenta occurs in southern parts of Poland, where it was recorded at Stuposiany (Bieszczady
Mts.) (Bieszczady, 1973) and also during our field studies. The earlier literature data pertaining to the
occurrence of A. lutulenta in Western Pomerania (Urbahn & Urbahn, 1939), Gdaiisk (Speiser, 1903) or
Lower Silesia (Wolf, 1935-1944) in fact relate to A. lueneburgensis, which has recently been recorded
in eastern Poland as well.
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Figures 1-2. 1. Imagines of Aporophyla lueneburgensis (Freyer, 1848) from Poland: a. Biedrusko, 12-IX-1999,
leg. J. Nowacki, b. Biedrusko, 12-1X-1999, leg. J. Nowacki, ¢. Mielnik, 10-1X-2005, leg. D. Lupinski, D.
Mielnik, 11-IX-2005, leg. D. Lupinski. 2. Imagines of Aporophyla lutulenta ([Denis & Schiffermiiller], 1775)
from Poland: a. Pieniny Mts., Zamczysko, 29-VIII-2003, leg. J. Nowacki, b. Bieszczady Mts., Krzywe, 10-IX-

2013, leg. L. Matuszewski, ¢. Bieszczady Mts., Krzywe, 10-1X-2013, leg. L. Matuszewski, d. Bieszczady Mts.,
Krzywe, 10-1X-2013, leg. £.. Matuszewski.
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Figures 3-4. 3. Male genitalia: al, a2. Aporophyla lutulenta ([Denis & Schiffermiiller], 1775), b1, b2.
Aporophyla lueneburgensis (Freyer, 1848). 4. Female genitalia: a. Aporophyla lutulenta ([Denis &
Schiffermiiller], 1775), b. Aporophyla lueneburgensis (Freyer, 1848).
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Blastobasis tarda Meyrick, 1902 an alien species from
Australia new to Italy
(Lepidoptera: Blastobasidae)

Manuela Pinzari & Mario Pinzari

Abstract

Blastobasis tarda Meyrick, 1902, an alien species from Australia was found for the first time in Italy.
Keywords: Lepidoptera, Blastobasidae, Blastobasis tarda, Italy.

Blastobasis tarda Meyrick, 1902 una especie exética de Australia nueva para Italia
(Lepidoptera: Blastobasidae)

Resumen

Blastobasis tarda Meyrick, 1902, una especie exdtica de Australia fue encontrada por primera vez en Italia.
Palabras clave: Lepidoptera, Blastobasidae, Blastobasis tarda, Italia.

Blastobasis tarda Meyrick, 1902 una specie aliena dall’Australia nuova per I’Italia
(Lepidoptera: Blastobasidae)

Riassunto

Blastobasis tarda Meyrick, 1902, una specie aliena proveniente dall’Australia, ¢ stata trovata per la prima
volta in Italia.
Parole chiave: Lepidoptera, Blastobasidae, Blastobasis tarda, Italia.

Introduction

As part of the research for the study of the fauna of Lepidoptera in central Italy, the results of
which are summarized in the bibliography of some published works (Pinzari, 2019; Pinzari & Pinzari,
2019a, 2019b, 2021a; Pinzari et al. 2018, 2019), in 2019 the “Biodiversity of the Lepidoptera of the
Presidential Estate of Castelporziano” project was launched under direction of Manuela Pinzari. The
goals are the monitoring of the species already known for the study area and the complete and detailed
knowledge of the fauna of the Estate. Interesting data already resulted from our first samplings and
recently have been published in Pinzari & Pinzari (2021b).

Materials and Methods

The specimens were attracted by 160 W mixed white light lamp near the ringing center at
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Torpaterno within the Presidential Estate of Castelporziano on the Roman coast in Italy. The study area
is a mixed pine forest with Quercus sp. nearby the Torpaterno pond within a partly cultivated, but of
high nature value area, value (Tinelli et al. 2012).

The species identification was carried out by examining the genitals of both sexes. The genitalia
were boiled in 10% potassium hydroxide solution for few minutes. After taking photographs of the
genital parts, these were glycerol-preserved into microtubes. These were closed with vinyl glue that is
easily soluble in water and put under the specimen itself. The specimens were deposited in Mn and M.
Pinzari collection in Rome (Italy).

Blastobasis tarda Meyrick, 1902, is an Australian species that has spread to New Zealand and then
was imported into the North America. Here, it was found in 2009 in various localities in California in the
surroundings of San Diego (Landry et al. 2013). In Europe, B. tarda was discovered in 2002 in the south
of France in the Maritime Alps but it was described as Neoblastobasis ligurica Nel & Varenne, 2004.
Successively, it was recorded in other localities in France, becoming locally common in Eze, Beaulieu and
Cap Ferrat (Varenne & Billi, 2008) and also in Borgo in Corsica (Varenne, 2013). Its spread in Europe
rapidly increased and Barton (2015) reports it from Cyprus (Rennwald, 2020).

Biology: J. Nel obtained adults of B. tarda from some dates collected on the ground under
Phoenix sp. plants in the Parc du Mugel in La Ciotat (France). He also regularly collects the adults, of
very variable size, with a UV trap in the garden of his home next to some Phoenix porphyrocarpa
palms that produces clusters of orange dates (Personal Communications by email, 14-1-2020).

Results

Blastobasis tarda Meyrick, 1902 (Figures 1-2)
Blastobasis tarda Meyrick, 1902. Trans. R. Soc. S. Aust., 26, 170
TL: AUSTRALIA, Rosewood and Brisbane, Queensland; Newcastle and Sydney, New South Wales
= Neoblastobasis ligurica Nel & Varenne, 2004. R. A. R. E., 13(1), 25
LT: FRANCE, Alpes Maritimes, Cagnes-Sur-Mer, Moulin du Loup
Records: 1 & (gen. prep. BLAS 21, M. Pinzari), Torpaterno, 18-IV-2019, 1 ¢ (gen. prep. BLAS
22, M. Pinzari), Idem, 25-VII-2019, lux, Mn Pinzari & M. Pinzari leg.

Figures 1-2. 1. Blastobasis tarda Meyrick, 1902 ¢, wingspan 13 mm. 2. & (gen. praep. BLAS 21, M. Pinzari).

Remarks: The Australian species Blastobasis tarda, as already reported in France, may pose
significant problems for date palm crops. In Italy, the date palms are cultivated in Sicily and Calabria
but exclusively for ornamental use because on our territory it does not bear fruit. In Sicily, date palms
represent an ornamental element historically inserted in the urban landscape. The alien species
Blastobasis tarda could add itself to the dangerous action by Rhynchophorus ferrugineus (Olivier,
1790) on date palms. Fortunately, it is not present in North Africa, where date palms of excellent
quality are normally grown.
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First photographic record of Ypthima sakra Moore,
1857 - from Jammu and Kashmir Union territory,
India

(Lepidoptera: Nymphalidae)
Taslima Sheikh & Saurabh Mishra

Abstract

Ypthima sakra Moore, 1857, is photographed first time from Bani area of Jammu and Kashmir, India.
Keywords: Lepidoptera, Nymphalidae, Ypthima, India.

Primer registro fotografico de Ypthima sakra Moore, 1857 - del territorio de la Union de Jammu
y Cachemira, India
(Lepidoptera: Nymphalidae)

Resumen

Ypthima sakra Moore, 1857, es fotografiada por primera vez en la zona de Bani de Jammu y Cachemira, India.
Palabras clave: Lepidoptera, Nymphalidae, Ypthima, India.

Introduction

The history of the study of Rhopalocera fauna of Jammu and Kashmir dates back to the middle of
the 19™ century when an Austrian entomologist Vincenz Kollar (1797-1860) explored it and described
many new taxa from the region (Kollar, 1844, 1848). During the British rule on the Indian subcontinent
(1857-1947), Holland (1896) and Tytler (1926) deserve special mention in this regard. After
Independence not much work was done on Rhopalocera fauna of Jammu and Kashmir. Over the last
decade, some local researcher and photographers have explored some parts of the UT extensively and
not only added to the known distribution of the Rhopalocera (Qureshi et al. 2013a, 2013b, 2014;
Sharma & Sharma, 2017a, 2017b, 2018a, 2018b, 2020) but also published so many new records for the
UT, e.g. Sharma & Sharma (2017a, 2017b, 2018), Sheikh & Parey (2019a, 2019b), Sharma & Sharma
(2020), Sheikh (2021), Singh & Sheikh (2021), Parey & Sheikh (2021), Gupta & Sheikh (2022a), Dar
et al. (2022a, 2022b), Sheikh & Gupta (2022), Sheikh & Mishra (2022), Khan & Sheikh (2022), Sheikh
& Mishra (2023).

As Gasse (2018) Ypthima sakra Moore, 1857 is common in Himalayas from 850 m to 3150 m
which is seen from east Uttarakhand to Nepal, also seen Sikkim, northwest Bengal and from Bhutan to
Arunachal Pradesh. There are two subspecies one is Ypthima sakra sakra Moore, 1857 and another is
Ypthima sakra austeni (Moore, 1893). Ypthima sakra austeni (Moore, 1893) is common in hills of
Northeast India, Brahmaputra south up to 2000 m and is not recorded from Tripura. There is no record
of this species in Jammu and Kashmir as per Gasse (2018). As per Varshney & Smetacek (2015),
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Ypthima sakra austeni (Moore, 1893) is found in Northeast India and Ypthima sakra sakra Moore, 1857
is found from Jammu and Kashmir to Sikkim. But there is no published article or paper on this species
from Jammu and Kashmir where any photograph can be seen.

Materials and methods

On 19-VI-2022, author has done survey on the Rhopalocera of Bani area of Kathua district of
Jammu and Kashmir Union Territory where she found Ypthima sakra sakra Moore, 1857 (Figures la,
1b) nectarine on Citrus limon L. Later on, the first author again found the same species in various parts
of Bani tehsil of district Kathua and adjoining areas like Sarthal, Duggan etc. of district Kathua. Author
photographed this Rhopalocera with the help of Canon Eos 1300 D, and noted down the coordinates of
the area (32°42°42.2” N, 74°48’57.6” E) at an altitude of around 1305 m a.s.l. The study was carried out
in Kathua district of Jammu and Kashmir. It is located between 75.5173° E longitude and 32.3865° N
latitude. The average annual rainfall is 1360 mm. The study area experiences a sub-tropical climate.
The Kathua district has its border with Pakistan, Punjab, and Himachal Pradesh. The vegetation around
the sighting was; Juglans regia L., Alnus nitida Spach, Citrus sinensis (L.) Osbeck, Debregeasia
hypoleuca (Hochst. Ex Steud.) Wedd, 1857 etc.

The identity was confirmed with Evans (1932), Wynter-Blyth (1957), Kehimkar (2016) and
Smetacek (2018).

Figures 1a-1b. Ypthima sakra Moore, 1857. 1a. Underwing. 1b. Upperwing.

Results and Discussion

Ypthima sakra Moore, 1857
Yphthima [sic] sakra Moore, 1857, in Horsfiel & Moore. Cat. Lep. Ins. Mus. East India Coy, 1, 236
LT: Darjeeling, INDIA

Description Adult (Figures la-1b): Underside hindwing with two apical dots conjoined but not
separated by yellow ring as in Ypthima nikaea Moore, [1875]. Three spots in lower area on underside
hindwing. Upper side forewing has double pupiled apical eyespot. Upper hindwing has two eye spots
near lower tip.

Previous many works done on Rhopalocera of Jammu and Kashmir Himalaya is available in the
form of various publications like Sheikh & Parey (2019a, 2019b), Sharma & Sharma (2020), Gupta &
Sheikh (2021), Sheikh et al. (2021), Singh & Sheikh (2021), Parey & Sheikh (2021), Dar et al. (2021)
and Sheikh & Gupta (2022). These publications have added many new records as well as rediscoveries
to the Union territory of Jammu and Kashmir. This current study also coincides with the previous
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studies and thus gives the first photographic record of this species for Jammu and Kashmir Union
Territory, India.
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Abundance of Tuta absoluta (Meyrick, 1917) and its
natural enemies on tomato crops in greenhouses
of different production modes (Azores, Portugal)

(Lepidoptera: Gelechiidae)

Luisa Oliveira, Isabel Borges, Dario Silva, Ana C. Durao
& Anténio O. Soares

Abstract

Tuta absoluta (Meyrick, 1917) (Lepidoptera: Gelechiidae) is a major pest of tomato (Solanum lycopersicum L.)
crops produced in the Azorean greenhouses. Despite the major concerns, no systematic study is available to describe
population dynamics of 7. absoluta and its natural enemies. The objective of this study was to compare the abundance
of the pest (eggs and larvae) and its native natural enemies, in greenhouses of tomato crops produced under different
production modes (biological, traditional and intensive). A sampling program was carried out during 2020-2021 and
two production seasons of spring-summer and fall-winter. The abundance of eggs and larvae of 7. absoluta were
higher in tomato crops in intensive production and lower in biological production mode. Infestations by eggs and
larvae were higher in spring-summer seasons. The natural enemies recorded were Macrolophus pygmaeus (Rambur,
1839) (Hemiptera: Miridae), Dicyphus cerastii Wagner, 1951 (Hemiptera: Miridae) and Trichogramma achaeae
Nagaraja & Nagarkatti, 1960 (Hymenoptera: Trichogrammatidae). The abundance of natural enemies were very low
and, virtually, do not occur during the fall-winter seasons. We found no significant difference between the abundance
of M. pygmaeus amongst tomato crops from different production mode but D. cerastii was more abundant on
greenhouses of biological production mode. Parasitism rate by 7. achaeae does not differ between production modes
and crop seasons. Considering the major concerns of the growers by the infestation levels of their crops, together with
low abundance of native natural enemies, we suggest the use of biological production mode or an inoculative or
augmentative strategy to control the pest in intensive and traditional productions modes.

Keywords: Lepidoptera, Gelechiidae, Tuta absoluta, natural enemies, infestation level, production mode, Azores,
Portugal.

Abundancia de Tuta absoluta (Meyrick, 1917) y sus enemigos naturales en cultivos de tomate en invernaderos
de diferentes modos de produccién (Azores, Portugal)
(Lepidoptera: Gelechiidae)

Resumen

Tuta absoluta (Meyrick, 1917) (Lepidoptera: Gelechiidae) es una de las principales plagas de los cultivos de
tomate (Solanum lycopersicum L.) producidos en los invernaderos de las Azores. A pesar de las principales
preocupaciones por los cultivos, no se dispone de ningtin estudio sistematico que describa la dindmica de poblacién
de T. absoluta y sus enemigos naturales. El objetivo de este estudio fue comparar la abundancia de la plaga (huevos
y larvas) y sus enemigos naturales nativos, en invernaderos de cultivos de tomate producidos bajo diferentes
modalidades de produccion (bioldgica, tradicional e intensiva). El programa de muestreo se llevé a cabo durante
2020-2021 durante dos temporadas de produccién de primavera-verano y otofio-invierno. La abundancia de huevos
y larvas de T. absoluta fue mayor en cultivos de tomate en produccion intensiva y menor en produccién bioldgica.
Las infestaciones por huevos y larvas fueron mayores en primavera-verano. Los enemigos naturales registrados
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fueron Macrolophus pygmaeus (Rambur, 1839) (Hemiptera: Miridae), Dicyphus cerastii Wagner, 1951 (Hemiptera:
Miridae) y Trichogramma achaeae Nagaraja & Nagarkatti, 1960 (Hymenoptera: Trichogrammatidae). La
abundancia de enemigos naturales fue muy baja y practicamente no se presenté durante la temporada otoflo-
invierno. No encontramos diferencias significativas entre la abundancia de M. pygmaeus entre cultivos de tomate de
diferente modo de produccion, pero D. cerastii fue mds abundante en invernaderos de modo de produccién
bioldgico. La tasa de parasitismo por 7. achaeae no difiere entre modos de produccién y temporadas de cultivo.
Considerando las principales preocupaciones de los productores por los niveles de infestacién de sus cultivos, junto
con la baja abundancia de enemigos naturales nativos, sugerimos el uso del modo de produccién biolégico o una
estrategia inoculativa o aumentativa para controlar la plaga en modos de produccion intensivos y tradicionales.
Palabras clave: Lepidoptera, Gelechiidae, cultivos de tomate, Tuta absoluta, enemigos naturales, nivel de
infestacién, modo de produccién, Azores, Portugal.

Abundéancia de Tuta absoluta (Meyrick, 1917) e dos seus inimigos naturais em plantacoes de tomate de estufa
de diferentes modos de producio (Acores, Portugal)
(Lepidoptera: Gelechiidae)

Resumo

Nos Acores, Tuta absoluta (Meyrick, 1917) (Lepidoptera: Gelechiidae) é uma praga-chave da cultura de
tomate (Solanum lycopersicum L.) produzida em estufa. Apesar dos importantes danos causados a cultura, o facto é
que ndo se conhece qualquer estudo sistemdtico sobre a dindmica populacional de 7. absoluta e dos seus inimigos
naturais. O objetivo deste estudo foi comparar a abundancia da praga (ovos e larvas) e de seus inimigos naturais em
estufas de tomateiro produzidos sob diferentes modos de producdo (segundo as orientagdes do modo de produgio
biolégico, tradicional e intensivo). Foram realizadas amostragens durante os anos de 2020 e 2021 e ao longo de duas
épocas de producio, a de primavera-verdo e a de outono-inverno. A abundancia de ovos e larvas de 7. absoluta foi
maior na plantagdo de tomate em produgdo intensiva e menor na plantacdo conduzida segundo as orientacdes do
modo de produgdo biolégica. As infestacdes por ovos e larvas foram maiores na estacdo primavera-verdo. Os
inimigos naturais observados foram: Macrolophus pygmaeus (Rambur, 1839) (Hemiptera: Miridae), Dicyphus
cerastii Wagner, 1951 (Hemiptera: Miridae) e Trichogramma achaeae Nagaraja & Nagarkatti, 1960 (Hymenoptera:
Trichogrammatidae). As abundéancias de inimigos naturais foram muito baixas e, virtualmente, ndo ocorrem durante
o outono-inverno. Nao encontramos diferenca significativa entre a abundancia de M. pygmaeus entre cultivos de
tomate de diferentes modos de producdo, mas D. cerastii foi mais abundante em estufas conduzidas segundo as
orientagdes do modo de produgdo bioldgico. A taxa de parasitismo por 7. achaeae nao difere entre modos de
producio e épocas de cultivo. Tendo em conta as preocupagdes dos produtores com os niveis de infestagdo nas suas
producdes, bem como com a baixa abundéincia de inimigos naturais nativos, sugerimos a utilizacdo do modo de
producio bioldgico ou uma estratégia inoculativa ou aumentativa para o controlo da praga nos modos de produgdo
intensivo e tradicional.

Palavras-Chave: Lepidoptera, Gelechiidae, Tuta absoluta, inimigos naturais, nivel de infestagdo, modos de
producio, Agores, Portugal.

Introduction

Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidae) is a major pest of tomato crops, causing
devastating worldwide economic damage to growers (Biondi et al. 2018). Economic losses inflicted by
this species can reach 100% due to attacks on the leaves, flowers, stems and especially on tomato fruits
(Chermiti et al. 2009; Balzan & Moonen, 2012; Guedes & Picango, 2012). This pest was firstly
recorded outside of South America (its native range), in Eastern Spain in 2006, and it is now widely
distributed in the Mediterranean Basin, (Desneux et al. 2010, 2011). The origin of Mediterranean
populations was, probably, from Central Chile near Talca (Guillemaud et al. 2015). Currently, 7.
absoluta distribution area is very wide and includes, North Africa, Middle East, South Asia, sub-
Saharan Africa, South Africa and several other countries (Bacci et al. 2021).

In Portugal (mainland), since 2009, T. absoluta has been reported in tomato crops produced in
greenhouses (Figueiredo et al. 2010; Matos et al. 2012; Payer et al. 2012). In the Azores archipelago
(Portugal), the species was accidentally introduced and firstly reported for Sdo Miguel Island, during
200972010 (DSA, 2014). Later, in 2014/2015, populations were already distributed in Terceira, Faial
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and Pico Islands, infesting tomato crops produced in greenhouses and open fields (Vieira, 2016). More
recently it was observed inside of greenhouses of Graciosa, Santa Maria, S3o Jorge and Flores islands
(A. O. Soares and C. Durdo, personal observations). The leaf miner is polyphagous and can feed on
different plant species, from Solanaceae and Convolvulaceae families, such as eggplant (Solanum
melongena L.), potato (Solanum tuberosum L.), sweet potato (Ipomea batatas (L.) Lam.), pepper
(Capsicum annuum L.), wild tomato (Lycopersicon hirsutum Dunal), bittersweet nightshade (Solanum
dulcamara L.), black nightshade (Solanum nigrum L.), common thorn (Datura stramonium L.), cape
gooseberry (Physalis peruviana L.) and tobacco (Nicotiana tabacum L.) (Vieira, 2016).

Some parasitoids and predators are important natural enemies of 7. absoluta (e.g., CABI, 2022;
Arn6 et al. 2021; Borges et al. 2023). In Mediterranean area, several predators are reported as feeding
on T. absoluta eggs, but inefficiently against larvae. This seems the case of Macrolophus pygmaeus
(Rambur, 1839), Nesidiocoris tenuis (Reuter, 1895), Dicyphus errans (Wolff, 1804) and Dicyphus
bolivari Lindberg, 1934 (Hemiptera: Miridae) (Arné et al. 2009; Urbaneja et al. 2009). For Portugal
(mainland), Trichogramma evanescens Westwood, 1833 (Hymenoptera: Trichogrammatidae) (Payer et
al. 2012) and Diglyphus isaea (Walker, 1838) (Hymenoptera: Eulophidae) (Payer et al. 2015) appear
promising natural enemies. Despite the major concerns for the Azorean tomato crops, no systematic
study is available to describe population dynamics of 7. absoluta and its natural enemies in tomato
crops of different production modes (biological, traditional and intensive). However, some casual
records detected potentially useful natural enemies, such as the zoophytophagous M. pygmaeus and the
parasitoid Trichogramma achaeae Nagaraja & Nagarkatti, 1969 (Hymenoptera: Trichogrammatidae).
Laboratory and field studies using 7. achaeae have showed promising results (Oliveira et al. 2017), but
an effective control of pest populations was not achieved.

This study has the following objectives: i) To compare the seasonal abundance of eggs and larvae
of T. absoluta in tomato crops of different production modes, ii) to record native natural enemies of 7.
absoluta, iii) to compare the abundance of natural enemies in different tomato crops of production
modes and iv) to determine the seasonal abundance parasitism rate on eggs of 7. absoluta by T.
achaeae per production mode.

Material and Methods
ABUNDANCE OF TUTA ABSOLUTA AND ITS NATURAL ENEMIES

The sampling program was carried out from April to December of 2020 and 2021 and took place
in greenhouses located in S. Miguel island (Azores, Portugal), from three different production mode:
biological (in accordance with the organic production guidelines), traditional (in accordance with
integrated pest management guidelines), and intensive (it uses all standard agronomic practices aiming
to increase substantially the productivity).

For the parasitoid 7. arhaeae, fifty tomato leaflets (25 from the upper plant stratum and 25 from
the middle plant stratum) were collected every 15 days from 10 randomly tomato plants. The leaflets
were bought back to laboratory and observed under a stereomicroscope. The number of eggs, larvae
and mines of 7. absoluta, were recorded and counted. Any observed eggs of 7. absoluta, along with a
small portion of the affected leaf, were individually isolated in a glass tube (0.01 by 0.07 m, each) for a
daily observation of the hatching larvae, as well as a determination of the number of species and
emerged parasitoids. For the predators, 50 tomato plant leaves randomly selected (25 at the upper plant
stratum and 25 at the middle plant stratum) were inspected by direct observation for the presence of
adult or nymph mirids in the field. The number of leaflets in each leaf was registered to allow
standardize predator density by leaflet.

STATISTICAL ANALYSES

For T. absoluta, were contrasted the effect of production mode (independent variables) on the
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abundance of larvae and eggs per leaflet (dependent variables) using general linear models (GLM).
Factors were analyzed using one-way ANOVA test for a confidence level of 95%. Pairwise multi
comparisons were performed and P values corrected using Bonferroni test. To contrast the abundance
of T. absoluta larvae and eggs per leaflet per crop season and production mode (dependent variables),
we used the Mann-Whitney non-parametric test for 2 samples, for a confidence level of 95%.

For M. pygmaeus and D. cerastii, we contrasted the effect of production mode during spring-
summer season (independent variables) on the abundance of individuals (dependent variables), using
general linear model (GLM). Factors were analyzed using one-way ANOVA test for a confidence level
of 95%. Pairwise multi comparisons were performed and P values corrected using Bonferroni test.

To contrast parasitism rate on eggs of 7. absoluta by T. achaeae (independent variables) per
production mode (dependent variables) we used a general linear model (GLM). Factors were analyzed
using one-way ANOVA test for a confidence level of 95%. Pairwise multi comparisons were performed
and P values corrected using Bonferroni test. Parasitism rate on eggs of 7. absoluta by T. achaeae
(dependent variables) per crop season and production mode (independent variables) we performed
using a Mann-Whitney non-parametric test for 2 samples, for a confidence level of 95%.

All the statistical analyses were performed on the SPSS 27.

Results
ABUNDANCE OF TUTA ABSOLUTA AND ITS NATURAL ENEMIES
In relation to T. absoluta, the abundance of eggs (F;;5, = 4.496, P = 0.014) and larvae (F 3,5 =

6.435, P = 0.003) were significantly higher in tomato crops from intensive production mode and lower
in tomato plants from biological and traditional production modes (Figure 1).
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Figure 1. Number of eggs and larvae of 7. absoluta per leaflet, in tomato crops produced under different pro-
duction modes.
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Figure 2. Number of eggs (A) and larvae (B) of 7. absoluta per foliolo per crop season (spring-summer vs fall-
winter) under different tomato crops produced under different production modes.
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The infestations of tomato plants by eggs and larvae of 7. absoluta were significantly higher in
spring-summer compared to the fall-winter crop season, in almost all production modes. In terms of the
number of eggs per leaflet and crop seasons, significant differences occurred in all production modes,
traditional: U = 14.5, P = 0.0001, intensive: U = 35.0, P = 0.026 and biological: U = 46.0, P = 0.039
(Figure 2A). In relation to the number of larvae per leaflet and crop season, significant differences
occurred for traditional mode: U = 28.0, P = 0.003 and biological mode: U = 44.0, P = 0.03, but not for
intensive mode: U = 51.5, P = 0.196 (Figure 2B).

During the field work, we found that the most abundant natural enemies of 7. absoluta were the
predators M. pygmaeus and Dicyphus cerastii Wagner (Hemiptera: Miridae) and the parasitoid 7.
achaeae. Concerning to the predators, the abundance was low and, virtually, they do not occur during
the fall-winter season. We found no significant difference between the abundance of M. pygmaeus
between tomato crops from different production modes (F, 5, = 2.04, P = 0.141) and D. cerastii was
significantly more abundant on biological production mode (F, 45 = 4.22, P = 0.021) (Figure 3).
Parasitism rate by T. achaeae does not significantly differ between production modes (F 3 50, = 1.106, P
= 0.338) (Figure 4) and crop seasons: traditional - U(1) = 96.0, P = 0.56, intensive - U(1) =51.5, P =
0.285 and biological — no parasitism was recorded (Figure 5).
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Figure 3. Number of M. pygmaeus and D. cerastii on spring-summer season under different tomato crops pro-
duced under different production modes.
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produced under different production modes.
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Discussion

We found that the abundance of eggs and larvae of T. absoluta were significantly higher on tomato
crops from intensive production mode and lower on tomato plants from biological production mode.
Intensive production is characterized by the recurrent use of insecticides against the pest. Despite the
positive short-term effect of insecticide on the reductions of mines and injuries caused by the moth
larvae, previous study has shown that this strategy of control does not significantly reduce densities
below economic threshold, especially in seasons with suitable abiotic conditions for 7. absoluta (Bacci
et al. 2021). Even several applications were found to be inefficient to keep population below the
economic threshold (Bacci et al. 2021). Our results may also depict the environmental imbalance
caused by the recurrent use of phytopharmaceuticals that originate the appearance of resistance in
populations of the pest (Siqueira et al. 2000a; Siqueira et al. 2000b; Lietti et al. 2005; Bielza, 2010).
Indeed, T. absoluta evolve resistance to conventional insecticides where insecticides are applied,
leading to a delay in population dynamics (Silva et al. 2011; Silva et al. 2015; Siqueira et al. 2000a;
Siqueira et al. 2000b).

Life cycle of T. absoluta develops continuously throughout the year, even at the least favourable
time of year, during the fall and the winter seasons. Two reasons might contribute to this. Firstly, due to
the absence winter diapause (Urbaneja et al. 2013). Second, T. absoluta complete development at
temperatures ranging from 15 and 35°C (Machekano et al. 2018; Bentancourt et al. 1996; Mohamed et
al. 2022) and thermal threshold was estimated at 8.1, 7.83, and 11.62°C, respectively for egg, larva, and
pupa (Mohamed et al. 2022). All those thermal conditions are found to occur in the Azores. The
abundance of 7. absoluta, however, differs according to the production season. The infestations of
plants by eggs and larvae of 7. absoluta were significantly higher in spring-summer compared to the
fall-winter crop season in almost all production modes, with an exception in relation to the number of
larvae per leaflet and crop season in the intensive production mode. The absence of winter diapause
coupled with polyphagia, allows the non-stop dispersion and development of 7. absoluta. Indeed, it can
easily disperse between tomato crops and other surrounding cultivations. When cultivation is declining
in quality for the pest, individuals may disperse from the site for another more favourable to its
establishment (Bacci et al. 2021). In short, population dynamics are governed by an array of local biotic
and abiotic factors (Urbaneja et al. 2013).

The most abundant natural enemies of 7. absoluta were the predators, M. pygmaeus and D.
cerastii, and the oophagus parasitoid 7. achaeae, previously referred as a promising natural enemies of
T. absoluta in the Azores (Oliveira et al. 2017) and across other European countries (Chailleux et al.
2012; Polaszek et al. 2012; Urbaneja et al. 2012). Similarly, D. cerastii was recorded in tomato crops of
Portugal mainland and feeding on several tomato pests, including 7. absoluta, indicating their potential
to control this pest (Abragos-Duarte et al. 2021).

The abundance of the predators was low and, virtually, they do not occur during the fall-winter
season, due to the low temperatures observed during this period. According to some authors, the higher
feeding and development rates of M. pygmaeus is observed at 30°C (Dionyssios & Dionyssios, 2002;
Perdikis et al. 1999), which occur commonly during spring and summer inside the Azorean
greenhouses. We found no significant difference between the abundance of M. pygmaeus amongst
tomato crops from different production modes. Dyciphus cerastii was significantly more abundant on
biological production mode where no pesticide was used and no disruption of their biological control
practice was observed. Indeed, previous studies shows that insecticides may be highly toxic to
parasitoids and predators of 7. absoluta (Moura et al. 2005; Leite et al. 1998).

Parasitism rate by 7. achaeae does not significantly differ between production modes and crop
seasons and was reduced or completely non-existent in the biological production mode probably due to
the reduced number of host eggs observed. Similar results were observed by Oliveira et al. (2017).
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Despite the potential of 7. achaeae as biocontrol agent, natural parasitism, however, is low. This fact,
according to Chailleux et al. (2012, 2013) maybe due to the poor egg quality for Trichogramma
offspring development.

Considering the major concerns of the growers by the infestation levels of their crops, together
with low abundance of native natural enemies, we suggest the use of biological production mode or an
inoculative or augmentative strategy to control the pest in intensive and traditional productions modes.
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Papilionidae de la Coleccion de Entomologia del
Museo de Historia Natural (MHN-UniCauca),
Popayan, Cauca, Colombia
(Insecta: Lepidoptera)

Maria Cristina Gallego-Ropero, Alfonso Villalobos-Moreno,
Angela Patricia Gallego-Lopez & Julidn A. Salazar

Resumen

Se revisaron 199 ejemplares de la familia Papilionidae depositados en la Coleccién de Entomologia del Museo
de Historia Natural de la Universidad del Cauca (MHN-UniCauca), Popayan, Cauca, Colombia. El material
bioldgico ha sido recolectado por estudiantes, profesores e investigadores desde los afios 1940s hasta la fecha. Se
identificaron nueve géneros, 40 especies y 58 subespecies. Las especies mds abundantes fueron H. thoas neacles
(Rothschild & Jordan, 1906) (10), H. paeon thrason (Felder & Felder, 1865) (10), P. telesilaus (Felder & Felder,
1864) (10), E. serville acritus (Rothschild & Jordan, 1906) (9) y P. eurimedes agathokles (Kollar, 1850) (9),
mientras que 20 subespecies estuvieron representadas por un solo espécimen. Se realizaron andlisis descriptivos
sobre la actividad de recoleccion del material bioldgico y de los recolectores mismos, desde la creacion de la
Coleccion de Entomologia hasta la fecha, asi como sobre la distribucion altitudinal y geogréfica. El andlisis de la
calidad del inventario establecié que la riqueza potencial de subespecies de la familia Papilionidae en la Coleccién
de Entomologia de la Universidad de Cauca es de 83,73 (pendiente = 0,21; porcentaje de especies observadas =
59,72), lo cual indica que aunque el nimero de subespecies registradas es alto y la calidad del inventario es
aceptable, faltan subespecies de Papilionidae por ser registradas para la zona.

Palabras clave: Insecta, Lepidoptera, Papilionidae, diversidad, colecciones bioldgicas, distribucion, Colombia,
Bolivia, Brasil.

Papilionidae of the Entomological Collection of Natural History Museum (MHN-UniCauca),
Popayin, Cauca, Colombia
(Insecta: Lepidoptera)

Abstract

A total of 199 individuals of the family Papilionidae deposited in the Entomological Collection of the Natural
History Museum of Cauca University (MHN-UniCauca), Popayan, Cauca, Colombia, were revised. The biological
material has been collected by students, teachers and researchers from 1940’s to the present date. Nine genera, 40
species and 58 subspecies were identified. The most abundant species were H. thoas neacles (Rothschild & Jordan,
1906) (10), H. paeon thrason (Felder & Felder, 1865) (10), P. telesilaus (Felder & Felder, 1864) (10), E. serville
acritus (Rothschild & Jordan, 1906) (9) y P. eurimedes agathokles (Kollar, 1850) (9) H. thoas neacles (Rothschild &
Jordan, 1906) (10), H. paeon thrason (Felder & Felder, 1865) (10), P. telesilaus (Felder & Felder, 1864) (10), E.
serville acritus (Rothschild & Jordan, 1906) (9) and P. eurimedes agathokles (Kollar, 1850) (9), while 20 subspecies
were represented by a single specimen. Descriptive analyses were made regarding the collection activity of the
biological material and the collectors themselves throughout the existence of Natural History Museum, as well as
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altitudinal and geographical distribution. The analysis of the quality of the inventory established that the potential
richness of subspecies of family Papilionidae in the Entomological Collection of the University of Cauca is 83.73
(slope = 0.21; percentage of observed species = 59.72), which indicates that although the number of registered
subspecies is high and the quality of the inventory is acceptable, there are missing subspecies of Papilionidae to be
registered for the area.

Keywords: Insecta, Lepidoptera, Papilionidae, Diversity, Biological collections, Distribution, Colombia, Brazil,
Bolivia.

Introduccion

La informacién acumulada en las bases de datos de las colecciones bioldgicas, suministran una
perspectiva histérica que sirven para complementar estudios de campo, contar con material de
referencia para identificacion de especies, sustentar nuevas propuestas de investigacion, justificar
planes de manejo de especies invasoras, comprender la magnitud de la pérdida de la biodiversidad y
estudiar procesos como el cambio climdtico y la conservacion de la biodiversidad (Ponder et al. 2001;
Gropp, 2003; Sudrez & Tsutsui, 2004).

En Colombia, se encuentran registradas 234 colecciones bioldgicas con mds de cuatro millones de
especimenes en 27 departamentos del pais; de estas colecciones, cerca del 40% incluyen muestras de
invertebrados (Instituto Alexander Von Humboldt, 2009), lo que proyecta su estudio como una de las
mds importantes fuentes de investigacién bioldgica a nivel nacional (Villalobos-Moreno, 2012). El
Museo de Historia Natural de la Universidad de Cauca, fundado en 1936, alberga una coleccién
entomoldgica que inicio en 1987 bajo la supervisién del Profesor Alvaro José Negret y que durante
muchos afios no cont6 con encargados de curaduria, la cual ha sido fortalecida durante la dltima década,
mediante la gestién de recursos externos con proyectos de investigacién (MHN, 2021).

En el afio 2016, el Grupo de Estudios Ambientales, adscrito al Departamento de Biologfa, formul6
un proyecto a la Convocatoria 763-2016 para proyectos en Ciencia, Tecnologia e Investigaciéon en
Biodiversidad, el cual fue aprobado y con cuya financiacién se dio un gran impulso a la Coleccién
Entomoldgica del Museo, a través de la compra 130 cajas entomoldgicas, equipos de estereoscopia, un
compactador para cajas entomoldgicas, entre otros; con este apoyo, se empezd a organizar la coleccion
de referencia de las cuatro comunidades de insectos comprometidas en el proyecto aprobado: mariposas,
abejas, hormigas y estafilinidos, y avanzar en los procesos de curaduria necesarios para preservar el
material perteneciente a la coleccién antigua. Adicionalmente, la Universidad del Cauca permitié
acondicionar un espacio fisico en el primer nivel del Museo de Historia Natural, para ubicar la Coleccién
de Entomologia en un salén cerrado con estricto control de las condiciones fisicas que generan
contaminacién del material, para la cual se instalé un deshumidificador y un aire acondicionado
(Mesa-Ramirez & Bernal, 2006). La Coleccién Entomolégica registra 18 érdenes y reune 10.527
especimenes, de los cuales, 1.118 ejemplares pertenecen al orden Lepidoptera, cerca del 10,6% del
material catalogado; en importante resaltar que de este orden se tiene material sin procesar proveniente
de colectas realizadas desde 1998 hasta inicios del presente siglo y que estd conformado por ejemplares
sin extender que se han preservado en 40 bolsas pldsticas con sobres entomoldgicos. En este orden de
ideas, se puede afirmar que la Coleccién de Entomologia del MHN-UniCauca tiene un importante papel
como fuente de informacién y conservacién de la diversidad biolégica del suroccidente colombiano y
zonas cercanas, lo cual la convierte en un archivo histérico vital para seguir explorando y conservando.
Un gran volumen de Lepidoptera fueron colectadas bajo la supervisién del Profesor Alvaro José Negret
y se han venido aumentando con salidas de campo en el marco de electivas profesionales y proyectos de
investigacion de pregrado y maestria, esto ha contribuido con el fortalecimiento de la Coleccién
Entomoldgica, especialmente en este orden; las razones que determinan la preferencia por este grupo de
insectos son el gran atractivo por su belleza y visibilidad, la sensibilidad y fidelidad ecoldgica, y por ser
uno de los grupos con mayor diversidad en el planeta (Kremen, 1992; Llorente & Martinez, 1998).

El orden Lepidoptera tiene unas 200.000 especies descritas y es el tercer grupo en riqueza de
especies en el mundo, después de Hymenoptera y Coleoptera (Forbes et al. 2018; Villalobos-Moreno,
2017; Zhang, 2013); las llamadas mariposas diurnas, que corresponden a la superfamilia Papilionoidea,
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tienen cerca de 19.200 especies en el mundo, e incluye las familias Hesperiidae, Papilionidae, Pieridae,
Nymphalidae, Lycaenidae y Riodinidae (Kawahara & Breinholt, 2014; Kristensen et al. 2007; Lamas,
2004; Weller & Pashley, 1995). Para el Neotrdpico, el nimero de especies de Lepidoptera supera las
7.950, mientras que para Colombia son 3.780 especies, de las cuales 66 son de la familia Papilionidae (
Lamas, 2008; Le Crom et al. 2002); en el territorio nacional se encuentra el 47% de las especies de
Papilionidae listadas para el Neotrépico segiin Lamas (2004) y casi el 12% de las especies del mundo;
estos valores sitian a Colombia como uno de los pafses americanos mds diversos en Papilionoidea,
junto con Brasil y México (Llorente & Martinez, 1998). El objetivo de este trabajo fue reportar las
especies de la familia Papilionidae encontradas en la Coleccién de Entomologia del MHN-UniCauca
(Popaydn, Colombia) y, adicionalmente, realizar andlisis preliminares de aspectos histéricos y
ecoldgicos, como diversidad, distribucién geogréfica, distribucion altitudinal, estado del material y
aportes de los recolectores.

Materiales y métodos
ORGANIZACION DEL MATERIAL

Los ejemplares revisados se encuentran en cajas entomoldgicas, organizados por series de
especies y depositados en la Coleccién de Entomologia del MHN-UniCauca; la mayoria estdn
montados y rotulados de acuerdo con las normas internacionales, aunque algunos ejemplares
presentaban cierto nivel de deterioro, alfileres inadecuados, fichas en mal estado, e incluso,
especimenes sin datos. Por este motivo, desde hace un par de afios se ha venido realizando el respectivo
proceso de organizacion y curaduria que incluyé medidas profilacticas contra hongos y plagas, cambio
de alfileres, arreglo de cajas, cambio del icopor por ldminas de un conglomerado plastico conocido
como yumbolon. Adicionalmente, se ha estado montando un gran volumen de material que se
encontraba en sobre entomoldégicos y en otros casos, corrigiendo montajes incorrectos, para ello, los
especimenes fueron puestos en cdmara himeda y montados utilizando extensores alares. La
informacién se almacend en la Plantilla para la publicacién de Registros Bioldgicos (version 3.5)
propuesta por el SiB Colombia y se utilizé para realizar andlisis descriptivos sobre aspectos de
diversidad, museologia e historia natural, como actividad de recoleccién de especimenes, distribucién
altitudinal y geogréfica. Se registraron 70 especimenes sin datos de campo, pero que se tuvieron en
cuenta para la presente publicacién, debido a que se considera material registrado en la Coleccién de
Entomologia del MHN-UniCauca y al cual se le ha asignado un nimero de registro en la base de datos;
debido a esta condicién, gran parte de este material se encuentra organizado como especimenes en
exhibicién en la salas del Museo.

IDENTIFICACION DEL MATERIAL

Fue identificado hasta subespecie utilizando claves, descripciones, imdgenes y distribucién
encontradas en Apolinar (1940), Munroe (1961), Rothschild & Jordan (1906), Le Crom et al. (2002) y
Warren et al. (2017). Para aportar al conocimiento de la familia Papilionidae presente en el MHN-
UniCauca, se utilizaron como antecedentes las publicaciones de realizadas por Agudelo & Pérez
(2005), Fagua (1997), Fagua & Ruiz (1995), Le Crom et al. (2002), Salazar (2002), Salazar & Jaramillo
(2014), Tyler et al. (1994) y Villalobos-Moreno et al. (2012), entre otros. En este contexto y en lo que
se refiere a trabajos concretos sobre este grupo de mariposas, hay que destacar la contribuciéon de
Apolinar (1940) como una de las mds importantes y pioneras pues registré un material depositado en el
extinto Museo de La Salle que albergo una de las colecciones mds grandes de mariposas que existieron
en Colombia (Salazar, 1999). Para el presente documento se organizaron ldminas fotograficas de los
especimenes encontrados en la Coleccion Entomoldgica del Museo, para lo cual se tomaron imigenes
de alta calidad, con una cdmara fotografica Canon SX50 y posteriormente fueron procesadas en los
programa Adobe Photoshop Lighroom 5.7.1 y Adobe Photoshop CC 2015.0.0. Estas imdgenes también
serdn utilizadas para la pdgina web del MHN-UniCauca.
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CALIDAD DEL INVENTARIO

Se realizé un andlisis de la calidad del inventario de especies de la familia Papilionidae presentes
en la Coleccién de Entomologia del MHN-UniCauca, con el propdsito de examinar el grado de
conocimiento alcanzado acerca de la diversidad de esta familia en la regién. Se consideré como unidad
de muestreo (UEM), los datos procedentes de cada fecha de recoleccion encontrada en las fichas de los
ejemplares, por lo tanto, se tuvieron en cuenta 58 UEM. Mediante el programa EstimateS (Colwell,
2000), se aleatorizé la entrada de datos (1.000 iteraciones) para evitar sesgos en la prediccion de la
riqueza potencial, para lo cual se utiliz6 el estadistico no paramétrico Chaol (basado en abundancias),
por tratarse de un estimador robusto de la riqueza minima, que suele ofrecer mejores resultados que
otros estimadores (Gotelli & Colwell, 2001; Walther & Moore, 2005). Usando el programa
CurveExpert (Hyams, 2009), se ajustaron estas estimaciones obtenidas de Chaol a una curva asintdtica
Clench, y se realizé el cdlculo de diferentes pardmetros de la curva: asintota (nimero maximo de
especies predichas), pendiente de la curva (fiable si es menor a 0,1), porcentaje de especies observadas
(fiable si es mayor a 70%) y esfuerzo de muestreo (adecuado si es mayor a 70%); este método es
ampliamente utilizado y ha demostrado un buen ajuste en diferentes situaciones y grupos taxonémicos,
corresponde a una versién adaptada de la ecuacién de Michaelis-Menten, y ademds, permite el cédlculo
facil y rapido de ciertos pardmetros, como asintota y pendiente, y con ellas, establecer la calidad del
inventario y el grado del esfuerzo total realizado (Jiménez-Valverde & Hortal, 2003).

Resultados y discusion

La revisién, organizacién y catalogacion de las especies encontradas, permitié establecer que
todos los especimenes pertenecen a la subfamilia Papilioninae, debido a que las otras dos subfamilias,
Baroniinae y Parnasiinae, son de distribucién Nedrtica (Lamas, 2004; Warren et al. 2017). Se reportan
nueve de los 10 géneros (90%) de la subfamilia Papilioninae (excepto Euryades) y cuya sinopsis es
Eurytides, Protesilaus, Neographium, Mimoides, Battus, Heraclides, Parides, Pterourus y Papilio. En
los Anexos 1y 2, se encuentra el listado y algunas fotografias de las especies registradas en la
Coleccién de Entomologia del MHN-UniCauca. En el Anexo 3, se aporta una clave taxonémica para
identificar géneros de la familia Papilionidae. La revision incluyé 199 especimenes (Anexo 1)
pertenecientes a la familia Papilionidae, de los cuales, los géneros con mayor nimero de especies
fueron Parides con 12 y Heraclides con 8, mientras que el género Papilio solo presentd una especie.
Las especies con mayor abundancia fueron: H. thoas neacles, H. paeon thrason 'y P. telesilaus con 10
especimenes cada una, E. serville acritus 'y P. eurimedes agathokles con 9 ejemplares cada una, por el
contrario, un total de 20 subespecies estuvieron representadas por un solo individuo (Anexo 1).

En el Anexo 1, se presenta el listado de subespecies de la zona de estudio, y se clasifican segun las
propuestas metodoldgicas de Fagua (1996), Henao (2006), Henao & Stiles (2018) y Salazar (1993), de
la siguiente forma: abundantes: mas de 10 registros, comunes: de seis a 10 registros, escasas: de dos a
cinco registros, y raras: un solo registro. Para las mariposas de la familia Papilionidae de la Coleccién
de Entomologia del MHN-UniCauca, no se reportan subespecies en la categoria abundantes, debido a
que ninguna de ellas super6 los 10 registros. Un total de 8 subespecies (13,79%) corresponden a la
categoria comunes, entre ellas algunas de amplia distribucién como H. thoas neacles y H. paeon
thrason, y otras de distribucién mas restringida como H. anchisiades lamasi, P. protesilaus archesilaus
y P. eurimedes agathokles. Ademas, 31 subespecies (53,45%) se incluyeron dentro de la categoria
escasas y otras 20 en la categoria raras; estas ultimas estdn representadas por un solo ejemplar
consignado en la coleccidn, y corresponden a especies dificiles de ver y capturar como P. scamander
grayi, N. thyastes, B. belus y Battus crassus, entre otros.

El andlisis por recolectores permitié establecer que 22 personas han contribuido con capturas de
especimenes de la familia Papilionidae a lo largo de la historia de la Coleccién de Entomologia (Figura
1). Se aprecia que 12 personas aparecen con dos o mds ejemplares capturados, mientras que otras 10
capturaron un sélo individuo. Se observé que los recolectores mds proliferos fueron Negret con 53
especimenes (37 en solitario y 16 mds junto a Gifford) y Gallego-Ropero con 20 ejemplares, lo que
corresponde al 36,68% del total de las mariposas de la familia Papilionidae registradas.
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Recolectores

W. Ulloa

S. Duran-Feméndez
E.C. Lopez

E. Burbano

D. Gifford

B. Dias

A Muioz & IP. Diaz
Y.L. Tamayo-Vélez
L. Palomino
Chilito-Fernandez
H.J. Aza-Goyes

M. Palacios

K. Sneidern

C. Cristancho

A. Gallego-Lopez
A.V. Prieto-Martinez
S.N. Mora-Tejada
H. Granados
Gifford & Negret
Gallego-Ropero

A. Negret
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Figura 1. Nimero de mariposas de la familia Papilionidae por recolector, registradas en la Coleccién de

tomologia del MHN-UniCauca, Popayén.
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Figura 2. Distribucién altitudinal de las especies encontradas en la Coleccion de Entomoldgica del MHN-
UniCauca, Popayan.

Los ejemplares mds antiguos fueron recolectados en la década de 1940 y corresponden a un

Heraclides isidorus, dos Mimiodes pausanias cleombrotus y un Pterourus scamander gravi recolectado

en 1

968. El andlisis de nimero de individuos por década muestra que en los afios 70 y en 2010 se

deposité la mayor parte de las ejemplares de la familia Papilionidae registradas en la Coleccién
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Entomoldgica, con un total de 81 especimenes, que corresponde al 68,1% del material registrado. El
constante registro de ejemplares desde la década de los 70, se asocia a la ejecucion de proyectos de
investigacién y trabajos de grado, que han ido aumentando desde 2006 hasta la fecha.

Se encontraron datos de distribucién altitudinal para 33 subespecies, cuyo andlisis permite afirmar,
que gran parte de los especimenes de la familia Papilionidae depositados en la Coleccién de
Entomologia del MHN-UniCauca fueron recolectados por debajo de los 1.000 msnm y que las
subespecies con mayor rango altitudinal fueron H. anchisiades lamasi (600-1.800 msnm), E. serville
(100-1.100 msnm) y H. thoas neacles (100-1.000 msnm) (Figura 2). Adicionalmente, se observé que
por encima de los 1.800 msnm, solo cinco subespecies se recolectaron: E. serville acritus, H.
anchisiades lamasi, P. erithalion, P. coroebus syndemis 'y P. polyxenes americus, siendo esta tltima, la
especie registrada a la mayor altitud, y que ha sido reportada como una de las pocas especies de
Papilionidae que vuela en bosques altoandinos (Andrade & Alvarez, 2000).

Con respecto a la distribucién geografica de los ejemplares de la familia Papilionidae
depositados en la Coleccién de Entomologia del MHN-UniCauca, se observé que existen especimenes
de Bolivia (18), Brasil (23) y Colombia (84). Para Colombia, hay ejemplares de los departamentos de
Amazonas (3), Caldas (2), Cauca (70), Choco (4) y Valle del Cauca (2); un ejemplar mds tiene
localidad incierta (Rfo Sardinata?). Por motivos practicos y para no dispersar demasiado la
informacion, se escriben las localidades de recolecta para el suroccidente del pais, con datos de 67
ejemplares cuya localidad de colecta corresponde a los departamentos de Cauca y Narifio (Figura 3),
lo que corresponde a 28 de las 58 subespecies de la familia Papilionidae que se registran para la
Coleccion de Entomologia del Museo.
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Figura 3. Distribucién geografica de las especies encontradas para Cauca y Narifio, en la Coleccién de
Entomologia del MHN-UniCauca.
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CALIDAD DEL INVENTARIO

El andlisis de la calidad del inventario permitié establecer que la riqueza potencial estimada
segln el ajuste a la curva Clench alcanz6 83,73 subespecies (asintota de la funcién calculada con a/b;
ver Figura 4). A pesar de que la pendiente de la curva es aceptable (0,21), y el esfuerzo de muestreo
estimado fue del 82,66%, la proporcién de subespecies observadas solo fue del 59,72%. Con estos
valores calculados, se podria considerar que la calidad del inventario de especies de la familia
Papilionidae del MHN-UniCauca es relativamente apropiada. Se puede afirmar que existen varias
subespecies por reportarse para la zona de influencia de la Universidad de Cauca, esto puede deberse
a la amplia extension que representa, asi como por la complejidad de ambientes que han sido
muestreados, los cuales incluyen selvas amazdnicas, bosques secos, bosques himedos, altas
montafas, entre otras.
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Figura 4. Andlisis de la calidad del inventario. S Mean: curva de riqueza observada aleatorizada; Chao 1 Mean:
curva de riqueza potencial obtenida mediante el estimador no paramétrico Chaol; Clench: curva ajustada a la
asintota Clench [y = (6,8809¢ x) / (1 + 0,0822 « x)]; Error estdndar: 1,423; Coeficiente de correlacion: 0,9964.

Conclusiones

La Coleccion de Entomologia del Museo de Historia Natural de la Universidad de Cauca, preserva
una importante diversidad de especies de la familia Papilionidae y, que en esencia, corresponde a
especimenes recolectados en tierras bajas, por debajo de los 1.000 msnm, hasta altas montafias por
encima de los 1.800 msnm. Se resalta la ampliacion del rango de distribucién de H. anchisiades lamasi,
que se registra por primera vez para Colombia, con ejemplares recolectados en tres localidades
colombianas del departamento del Cauca.

El andlisis de la calidad del inventario establecié que la riqueza potencial de subespecies de la
familia Papilionidae en la Coleccién de Entomologia del MHN-UniCauca es de 83,73 y, que aunque
la asintota estd ligeramente alta (0,21), porcentaje de especies observadas aun es bajo (59,72%) y el
esfuerzo de muestreo es del 82,66%, dicha calidad se considera aceptable. Lo anterior indica que
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aunque el nimero de subespecies registradas es alto, aun faltan subespecies de Papilionidae por ser
registradas para la zona. Esto puede ser explicado por factores de la historia natural de la familia,
pero también por la necesidad de un mayor esfuerzo de muestreo para las zonas estudiadas. Sin
embargo, este resultado también se puede explicar por la falta de fichas de colecta de una parte del
material encontrado; datos que podrian suministrar una mejor informacién en temas de la calidad del
inventario. Se corrobora la importancia de la conservacidon del material biolégico bajo las mejores
condiciones posibles, debido a que se transforman en valiosas fuentes de informacién para
comprender la historia natural de los grupos estudiados, ademds de permitir ampliar distribuciones
altitudinales, hacer nuevos registros geograficos, reportar nuevas especies, etc. (Agudelo-M. &
Pérez-Buitrago, 2015; Villalobos et al. 2012).
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Anexo 1. Material revisado en la Colecciéon Entomoldgica del Museo de Historia Natural de la Universidad de

Cauca. Cat.: Categoria. A: abundante; C: comun; E: escasa; R: raras.

(Cramer, 1777)

Especies Datos disponibles Cat.

Eurytides Hiibner, [1821]

E. dolicaon hebreus BoLivia, Amazonas, Guajara-Mirin, 1 &, 10-VII-1978, A. Negret R

Brown & Lamas, 1994 ’ ? ’ ’ T :

E. orabilis isocharis .

(Rothschild & Jordan, 1906) | 5™ d2(0s 18- R

E. serville acritus CoLoMBIA, Cauca, ElI Tambo, 4 &, 6-V-1998, A. Negret; Narifio,

(Rothschild & Jordan, 1906) | Barbacoas, 1 &, 1-1I-2005, M. Palacios; Cauca, Narifio, 1 ¢, 11-2005, M. E
Palacios; Cauca, Popaydn, 1.800 m, 1 &, 1-1I-2016, Y. L. Tamayo-Vélez;
sin datos, 2 33.

E. serville BoLiviA, Amazonas, Guajara-Mirin, 1 &, 10-VII-1978, A. Negret;

(Godart, [1824]) CoLoMBIA, Chocd, Quibdé, 1 &, 1-VII-1979, H. Granados; Cauca, Santa C
Rosa, 641m, 1 @, 20-VIII-2017, A. V. Prieto-Martinez; Valle del Cauca, La
Paila, 8-VIII-1997, 1 & y 17-X1I-1996, 1 ?; #084, 1.100 m, 1 &, 16-11-2005.

Protesilaus Swainson, 1832

P. macrosilaus leucones CoLowMmBIA, Cauca, Patia, 600 m, 1 @, 15-11-2015, A. Gallego-Lépez;

(Rothschild & Jordan, 1906), | BoLivia, Amazonas, Guajara-Mirin, 1 &, 10-VII-1978, A. Negret; sin| E
datos, 2 33.

P. molops CoLOMBIA, Cauca, El Tambo, 1 @, 17-1-1997, Chilito-Fernandez; Cauca, El

(Rothschild & Jordan, 1906) | Tambo, 1 ?, 30-VI-1998, A. Negret; sin datos, 1 ¢.

P. protesilaus archesilaus CoLOMBIA, Amazonas, Rio Cahuanari, 2 338, 27-11-1989, C. Cristancho;

(Felder & Felder, 1865) Cauca, Timbio, 1 &, 27-X-2018, S. Durdn-Ferndndez; Cauca, Patia, 600 m, C
1 8, 15-11-2015, A. Gallego-Lopez; sin datos, 4 33; Cauca, Argelia, 1 &,
25-VII-2006.

P. telesilaus BoLivia, Amazonas, Guajara-Mirin, 2 38, 7-VII-1978, A. Negret;

(Felder & Felder, 1864) Amazonas, Guajara-Mirin, 4 8J, 10-VII-1978, A. Negret; BRASIL, c
Brasilia, Reserva Ecoldgica IBGE, 250 m, 1 &, 27-111-1981, E. C. Lépez; 1
d, A. Negret, sin mds datos; sin datos, 2 33.

Neographium Maohn, 2002

N. agesilaus eimeri BRASIL, Brasilia, Jaru, 250 m, 2 &4, 4-XI1-1977, Gifford & Negret;

(Rothschild & Jordan, 1906) | CoLomBIA, Cauca, Santa Rosa, 100 m, 1 @, 20-VIII-2017, A. V. Prieto- E
Martinez; Cauca, Santa Rosa, 641 m, 1 @, 20-VIII-2017, A. V. Prieto-
Martinez; sin datos, 1 9.

N. thyastes panamensis .

(Oberthir, 1879) Sin datos, 1 Q. R

3’);}3 25{67582) Sin datos, 1 9. R

Mimoide K. Brown, 1991

M. ariarathes arianus BRraSIL, Brasilia, Jaru, 250 m, 1 &, 4-XI1-1977, Gifford & Negret; BOLIVIA, E

(Staudinger, 1884) Amazonas, Guajara-Mirin, 1 &, 10-VII-1978, A. Negret.

M. ariarathes sp. BRraSIL, Brasilia, Jaru, 250 m, 1 &, 4-XI1-1977, Gifford & Negret; BOLIVIA, E
Amazonas, Guajara-Mirin, 1 &, 7-VII-1978, A. Negret.

M. ariarathes gayi CoLOMBIA, Cauca, Bota Caucana, 1 &, 15-VIII-1993, A. Negret. R

(Lucas, 1852)

M. pausanias cleombrotus CoLoMBIA, Caldas, Santa Cecilia, 800 m, 1 ?, 1-XI-1945, K. Sneidern; E
Chocd, Playa de Oro, 400 m, 1 @, 1-VII-1947, K. Sneidern.

Battus Scopoli, 1777

B. belus .. .
BRASIL, Brasilia, Jaru, 250 m, 1 &, 10-VII-1978, Gifford & Negret. R
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B. crassus
(Cramer, 1777)

Sin localidad, 1 2, 16-1X-1978, A. Negret.

B. crassus lepidus
(Felder & Felder, 1861)

CoLOMBIA, Cauca, Patia, 1 ?, 28-X-1989, A. Negret; 1 ¢ sin datos; Cauca,
Bolivar, 700 m, 1 @, 3-VIII-2017, A. V. Prieto-Martinez; Cauca, Bolivar,
700 m, 1 @, 13-X11I-2017, A. V. Prieto-Martinez; Cauca, Bolivar, 700 m, 1
@, 14-XI1-2017, A. V. Prieto-Martinez.

B. laodamas
(Felder & Felder, 1859)

Sin datos, 3 &3.

B. polydamas
(Linnaeus, 1758)

CoLoMBIA, Cauca, El Tambo, 1 @, 6-V-1998, A. Negret; Cauca, Bolivar,
710 m, 1 @, 3-VIII-2017, A. V. Prieto-Martinez; Cauca, Patia, 600 m, 1 ¢,
15-11-2015, A. Gallego-Lépez; sin datos, 1 %.

Parides Hiibner, [1819]

P. aeneas huallaga
Racheli, 1988

BoLiviAa, Amazonas, Guajara-Mirin, 1 &, 10-VII-1978, A. Negret;
CoLoMmBIA, Chocd, Quibdd, 1 &, 1-VII-1979, H. Granados.

P. aglaope ecaudatus
(Joicey & Talbot, 1924)

BRASIL, Brasilia, Jaru, 250 m, 1 &, 4-XII-1977, Gifford & Negret.

P. anchises drucei
Butler, 1874

CoLoMBIA, Cauca, Piamonte, 100 m, 1 &, 16-XI1-2019, S. N. Mora-Tejada;
Cauca, Piamonte, 390 m, 1 &, 17-XI1-2019, S. N. Mora-Tejada; Cauca,
Piamonte, 381 m, 1 &, 22-X11-2019, S. N. Mora-Tejada.

P. anchises aff. farfan
(Linnaeus, 1758)

Sin datos, 1 @.

P. anchises foetterlei
(Rothschild & Jordan, 1906)

BRASIL, Brasilia, Reserva Ecoldgica IGBE, 1 &&, 10-111-1980, sin colector.

P. anchises nephalion
(Godart, 1819)

BRASIL, Faz, Agualimpa, 1 &, 19-V-1976, A. Negret.

P. anchises sp.
(Linnaeus, 1758)

CoLOMBIA, Narifio, Barbacoas, 1 &, 1-11-2005, M. Palacios; sin datos, 1 J.

P. childrenae unimacula
(Joicey & Talbot, 1922)

CoLoMBIA, Cauca, Piamonte, 100 m, 1 &, 1-X-2017, H. J. Aza-Goyes.

P. erithalion sp.1

BRrASIL, Brasilia, Reserva Ecoldgica IGBE, 1 &, 4-XII-1976, sin colector;
CoLoMBIA, Cauca, Isla Gorgona, 2 dd, 25-111-1986, A. Negret; Cauca,
Timbio, 1.800 m, 1 &, 16-IV-2017, L. Palomino; sin datos, 1 .

P. erithalion sp.2

Sin datos, 1 @.

P. eurimedes agathokles
(Kollar, 185

BRASIL, Brasilia, Jaru, 250 m, 1 &, 4-XII-1977, Gifford & Negret; sin datos,
8 343.

P. eurimedes arriphus
(Boisduval, 1836)

Sin datos, 4 29%.

P. eurimedes aff. mycale

BoLivia, Amazonas, Guajara-Mirin, 1 @, 10-VII-1978, A. Negret.

P. lysander parsodes
(Gray, [1859])

CoLoMBIA, Cauca, Piamonte, 390 m, 1 &, 17-X11-2019, S. N. Mora-Tejada;
Cauca, Piamonte, 381 m, 1 &, 22-XII-2019, S. N. Mora-Tejada; Cauca,
Piamonte, 100 m, 1 &, 23-X11-2019, S. N. Mora-Tejada.

P. lysander sp.

CoLoMBIA, Cauca, Piamonte, 100 m, 1 &, 29-1X-2017, H. J. Aza-Goyes;
Cauca, Piamonte, 390 m, 1 &, 18-XII-2019, S. N. Mora-Tejada; Cauca,
Piamonte, 381 m, 1 &, 21-XII-2019, S. N. Mora-Tejada. Cauca, Piamonte,
390 m, 3 &, 06-X-2017.

P. neophilus eurybates
(Gray, [1853])

BRASIL, Barra do Garzas, 1 @, 18-1-1977, sin mas datos; Brasilia, Jaru, 250
m, 3 838, 4-XI1-1977, Gifford y Negret; Brasilia DF, 1 &, 24-111-1997, D.
Gifford.

P. orellana
(Hewitson, 1852)

CoLoMBIA, Cauca, Piamonte, 100 m, 1 &, 29-1X-2017, H. J. Aza-Goyes.

P. panares sp.

Sin datos, 5 ?%.
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P. sesostris sp.

BRASIL, Brasilia, Jaru, 250 m, 2 84, 4-XII-1977, Gifford & Negret;
CoLoMBIA, Cauca, Isla Gorgona, 1 2, 25-111-1986, A. Negret; Cauca,
Piamonte, 100 m, 1 ¢, 22-XII-2019, S. N. Mora-Tejada; BoLIVIA,
Amazonas, Guajara-Mirin, 1 , 10-VII-1978, A. Negret.

P. vertumnus autumnus
(Staudinger, 1898)

BRASIL, Brasilia, Jaru, 250 m, 1 ¢, 4-XII-1977, Gifford & Negret.

P. vertumnus bogotanus
Felder & Felder, 1864

CoLoMBIA, Cauca, Piamonte, 100 m, 1 2, 16-XII-2019, S. N. Mora-Tejada;
Cauca, Piamonte, 390 m, 1 2, 18-X11-2019, S. N. Mora-Tejada.

P. vertumnus sp.

BoLivia, Amazonas, Guajara-Mirin, 1 €, 10-VII-1978, A. Negret.

Heraclides Hiibner, [1819]

H. anchisiades
(Esper, 1788)

CoLoMBIA, Cauca, El Tambo, 1 2, 30-VI-1998, A. Negret; sin datos, 1 9.

H. anchisiades lamasi
Brown, 1994

CoLoMBIA, Cauca, Santa Rosa, 1 @, 19-1-1990, A. Negret; Cauca, Timbio,
1.800m 1 @, 16-IV-2017, L. Palomino; Cauca, Patia, 600 m 1 ¢, 01-XI-
2014, A. Gallego-Lépez; sin datos, 5 29.

H. androgeus epidaurus
(Godman & Salvin, 1890)

BRrasIL, Brasilia, Jaru, 250 m, 1 &, 04-XII-1977, Gifford & Negret;
CoLoMBIA, Cauca, Patia, 600 m, 1 @, 15-11-2015, A. Gallego-Lépez; sin
datos, 1 .

H. astyalus hippomedon
(Felder & Felder, 1859)

BRaASsIL, Brasilia, Jaru, 250 m, 1 &, 04-XII-1977, Gifford & Negret;
BoLivia, Amazonas, Guajara-Mirin, 1 ?, 7-VII-1978, A. Negret;
Amazonas, Guajara-Mirin, 2 29, 10-VII-1978, A. Negret; sin datos, 1 9.

H. torquatus)
(Cramer, 1777

BRASIL, Brasilia, Jaru, 250 m, 1 &, 04-XII-1977, Gifford & Negret.

H. homothoas
(Rothschild & Jordan, 1906)

COLOMBIA, Rio Sardinata, 1 &, sin mds datos.

H. isidorus flavescens
(Oberthiir, 1879)

CoLoMBIA, Cauca, Piamonte, 100 m, 1 ¢, 1-X-2017, H. J. Aza-Goyes;
Cauca, Piamonte, 381 m, 1 ?, 2-X-2017, H. J. Aza-Goyes; sin datos, 2 33.

H. isidorus pacificus
(Rothschild & Jordan, 1906)

CoLoMBIA, Cauca, El Tambo, 1 2, 6-V-1998, A. Negret; Cauca, El Tambo,
19,30-VI-1998, A. Negret; sin datos, 1 J.

H. isidorus sp.

CoLoMBIA, Caldas, Santa Cecilia, 800 m, 1 @, 1-XI-1945, K. Sneidern; sin
datos, 1 &.

H. paeon thrason
(Felder & Felder, 1865)

CoLoMBIA, Cauca, Patia, 1 2, 29-V-1989, sin colector; Cauca, Popaydn, 1
@, 11-VI-2003, E. Burbano; Cauca, Patia, 600 m, 2 2%, 1-XI-2014, A.
Gallego-Loépez; Cauca, Bolivar, 706 m, 1 2, 13-XI1-2017, A. V. Prieto-
Martinez; sin datos, 4 3.

H. thoas cyniras
(Ménétriés, 1857)

CoLOMBIA, Amazonas, Rio Cahuanari, 1 @, 27-11-1989, C. Cristancho; sin
datos, 1 3.

H. thoas nealces
(Rothschild & Jordan, 1906)

CoLOMBIA, Cauca, Piamonte, 100 m, 1 @, 5-X-2017, A. V. Prieto-Martinez;
Cauca, El Tambo, 1.000 m, 1 @, 13-VII-1997, Chilito-Fernandez; Cauca, El
Tambo, 1 @, 6-V-1998, A. Negret; Cauca, Morales, 1 ¢, 14-I111-2006,
A. Mufioz & J. P. Diaz; Cauca, Patia, 1 @, 29-V-1989, sin colector; sin
datos, 7 &3.

Pterourus Scopoli, 1777

P. ascolius daguanus
(Rothschild & Jordan, 1906)

CoLoMBIA, Cauca, Tambito, 1 8, 6-V-1998, Negret; #4495, sin més datos,
13.

P. coroebus syndemis
Tyler, Brown & Wilson, 1994

CoLoMBIA, Cauca, Popaydn, 1.645 m, 1 &, 28-V-2016, A. Gallego-Lépez;
Cauca, Popayidn, 1 &, 28-X1-2017, W. Ulloa; Cauca, Popayan, 1.800 m, 1
d, 28-V-2016, Y. Tamayo-Vélez; sin datos, 3 33.

P. scamander grayi
(Boisduval, 1836)

BRASIL, Sdo Paulo, Rio Claro, 1 &, 12-IX-1968, B. Dias.

Papilio Linnaeus, 1758

P. polyxenes americus
Kollar, 1850

CoLoMmBIA, Cauca, Timbio, 1.800 m, 1 &, 8-V-1982, H. Granados; Cauca,
Piendamé, 1.864 m, 1 &, 14-VII-1987, H. Granados; Cauca, Munchique,
1.800 m, 1 &, 19-VIII-1987, H. Granados; 2 22, sin datos.
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Anexo 2. Fotos de las especies encontradas en la Colecciéon Entomoldgica del Museo de Historia Natural de la
Universidad de Cauca, Popayan, Colombia.

2
4
6
gt
3 ! ‘ ?
Jl 4
LN
3cm 7 8
1. Eurytides orabilis isocharis. 2. Eurytides dolicaon hebreus. 3. Eurytides serville acritus. 4. Eurytides serville. 5.
Protesilaus telesilaus. 6. Protesilaus protesilaus archesilaus. 7. Protesilaus macrosilaus leucones. 8. Protesilaus
molops.
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9. Neographium agesilaus eimeri. 10. Neographium thyastes panamensis. 11. Neographium thyastes. 12. Battus
polydamas. 13. Battus laodamas. 14. Battus crassus. 15-16. Battus crassus lepidus.
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17. Battus belus. 18. Mimoides ariarathes gavi. 19. Mimoides pausanias cleombrotus. 20. Mimoides ariarathes
arianus.
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Anexo 3. Clave para identificacion de los géneros mariposas adultas de la familia Papilionidae (Adaptado de LE
CROM et al. 2002).

1 Alas posteriores sin prolongaciones caudales

1’ Alas posteriores con una o mas prolongaciones caudales

2 Alas posteriores con un parche de androconia en los machos de color blanco (rara vez negra), de textura
algodonosa, plegada y ubicada en el drea dorsal del margen anal. Alas con el fondo de color negro mate.
Machos con mancha verde en las alas anteriores y mancha roja en las alas posteriores, hembras con mancha
blanca en las alas anteriores y mancha rosada en las alas posteriores. Vuelo pausado..........c.cccecevennnene Parides

2’ Alas posteriores sin un parche de androconia en el margen anal ...........c.coccvueiririiiiinenieinese e 3

3 Dorso de las alas anteriores y posteriores de color negro con reflejo metalizado de color verde petréleo con
mancas amarillas o crema. Macho con abdomen de color crema en el drea dorsal, hembras de color negro.

Alas posteriores sin manchas rojas en el area dorsal..........c.oocoeriiireriiininceeee e Battus
3’ Mariposas de tamafio mediano, con una serie de 3-4 puntos rojos en la base de las alas en la cara ventral.
VUELO TAPTIAO ...ttt ettt b ettt ettt ettt b et et ens Mimoides

3” Mariposas de tamafio mediano y grande, de formas y colores variados generalmente miméticas con especies
de otras familias (algunos géneros)

4 Con una prolongacion larga 5
4> Con dos o tres prolongaciones caudales aguzadas y cortas 8
5 Con la prolongacién en forma de daga con el dpice aguzad .6
5" Con la prolongacioén con el dpice en forma de espatula o redondeada 7

6 Alas blancas con rayas negras transversales delgadas. La raya negra central del alas posterlor en vista ventral
estd bordeada de 10jo diStalMENTe. .......c.evviruiiiiiiicieeeee s ...Protesilaus
6’ Celda discal del ala anterior atravesada por una raya negra gruesa... Eurytides
6” Diseios variados son las caracteristicas anteriores, excepto una especie similar a Protesilaus, pero con la raya
central negra bordeada de rojo basalmente ... ...Protographium
7 Cola corta, negra y redonda. Zona amarilla del ala posterior con nervaduras negras .... Papilio
7’ Machos con alas de color negro con banda amarilla ancha transversal y puntos amarillos submarginales en
ambas alas. Hembras similares a los machos o con el fondo negro y colas negras aguzadas (algunos géneros) .
.............................................................................................................................................................. Heraclides
8 Alas negras con manchas blancas en las alas anteriores y mancha rosada en las alas posteriores. Colas cortas,
e incluso sin colas evidentes.(algunos géneros)... ....Heraclides
Alas negras. Machos con manchas y bandas amarﬂlas o verde metahzado Hembras con manchas amarillas o
rojas en las alas anteriores y mancha verde en las posteriores (algunos géneros).........cocceeeeervereeuenne. Pterourus

8
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Primera cita de Bucculatrix alaternella Constant, 1890,
en el Parque Natural Sierra de Aracena y Picos de
Aroche y en la provincia de Huelva (Espana).
Notas sobre su biologia y se describe
la genitalia de la hembra
(Lepidoptera: Bucculatricidae)

Pedro M. Bernabé-Ruiz

Resumen

Se presenta la primera cita de Bucculatrix alaternella Constant, 1890, en el Parque Natural Sierra de Aracena
y Picos de Aroche y en la provincia de Huelva (Espafia). También se aportan datos sobre su biologia en el drea de
estudio y se describe la genitalia de la hembra.
Palabras clave: Lepidoptera, Bucculatricidae, Bucculatrix alaternella, nuevos registros, genitalia de la hembra,
Huelva, Espaia.

First record of Bucculatrix alaternella Constant, 1890, in the Sierra de Aracena and Picos de Aroche Natural
Park and in Huelva province (Spain). Notes on its biology and the description of the female genitalia
(Lepidoptera: Bucculatricidae)

Abstract

The first record of Bucculatrix alaternella Constant, 1890, in the Sierra de Aracena and Picos de Aroche
Natural Park and in the province of Huelva (Spain) are presented. We also provide data on its biology in the study
area and the genitalia of the female is described.

Keywords: Lepidoptera, Bucculatricidae, Bucculatrix alaternella, new records, female genitalia, Huelva, Spain.

Introduccion

La familia Bucculatricidae se encuentra representada en la Peninsula Ibérica por un dnico género,
Bucculatrix Zeller, 1839 que, a su vez, comprende 24 especies (Vives Moreno, 2014; Lastivka & Las-
tavka, 2014, 2017). Se han recopilado varias citas de Portugal (Corley et al. 2006, 2008, 2012 y 2018) y
de Espaiia (Dantart & Olivella, 2005; Dominguez-Romero, 1996; Lastavka & Lastavka, 2009; Lafran-
chis et al. 2020; Vives Moreno, 1994). Entre las anteriores, existe una tnica cita de Andalucia (Lastivka
& Lastiivka, 2009), concretamente de Jubrique (Mélaga). Por tanto, la que se recoge en el presente traba-
jo representa la primera para la provincia de Huelva y la segunda para Andalucia (Espaiia).

Los datos se refieren a las campaiias 2020 y 2021 y la localizacion de los ejemplares se ha obteni-
do durante la realizacion de transectos en el darea de estudio del Barranco de Carabafa (Bernabé-Ruiz et
al. 2019, 2020), dentro del Parque Natural Sierra de Aracena y Picos de Aroche, en Cortegana (Huelva,
Espaia), a 600 m.s.n.m.
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En cuanto a su biologia en la Peninsula Ibérica, destacamos los datos que se refieren a Cataluiia y
Valencia (Dantart & Olivella, 2005; Dominguez-Romero, 1996).

También se describe la genitalia de la hembra, hasta ahora s6lo se conocia la genitalia del macho
(Baryshnikova, 2013).

Material y métodos

Los transectos de los muestreos sistemdticos efectuados durante las campaiias 2019, 2020 y 2021,
en el Barranco de Carabaiia (Bernabé-Ruiz et al. 2019, 2020) permitieron localizar pequefias y sinuosas
minas sobre varias hojas de un ejemplar de Rhamnus alaternus L. (Figura 1).

Se comprobd que esas minas las producian las orugas de un Microlepidoptera en sus primeras fa-
ses larvarias, preferentemente en el envés de las hojas. Durante las campaiias 2020 y 2021, se criaron
en cautividad introduciendo, individualmente, hojas afectadas en pequefios botes de polietileno transpa-
rente de 30 ml de capacidad a los que se le microperford la tapadera superior. En los botes se introduje-
ron, regularmente, hojas frescas de la misma planta que permitieron seguir su ciclo biolégico hasta ob-
tener las crisélidas y, posteriormente, los adultos.

Para la captura de ejemplares se han obtenido los permisos pertinentes del Parque Natural de la
Sierra de Aracena y Picos de Aroche. Posteriormente, se depositardn en la Facultad de Ciencias Experi-
mentales de la Universidad de Huelva.

El montaje de genitalias se ha basado en Robinson (1976), utilizando resina soluble al agua
DMHF y se ha desarrollado en el laboratorio de Aguas epicontinentales de la Facultad de Ciencias Ex-
perimentales de la Universidad de Huelva. El material empleado incluye, entre otros, un binocular Lei-
ca MZ6 y un Microscopio Leica ATC 2000. Las fotografias de los imagos se han tomado con cdmara
réflex Nikon D-500 y objetivo Nikkor 60 mm. Las imdgenes se han procesado con los programas Ado-
be Photoshop © y Helicon Focus ©.

Resultados

Tras realizar un seguimiento en cautividad del ciclo bioldgico de cuatro ejemplares durante la
campaiia 2020 y de cinco en 2021, se obtienen los datos recogidos en la tabla L.

Tabla I

2020 Fecha captura Crisalida (C) Imago (I) Dias Intervalo C-I Sexo
1 17/11/2020 18/0111/2020 20/1V/2020 33 5
2 17/11/2020 22/111/2020 26/1V/2005 35 ?
3 17/11/2020 24/111/2020 02/V/2020 39 3
4 17/11/2020 31/111/2020 20/V/2020 50 ?

2021
1 27/111/2021 01/1V/2021 02/V/2021 31 3
2 27/111/2021 01/1V/2021 05/V/2021 34 ?
3 27/111/2021 01/1V/2021 05/V/2021 34 3
4 10/111/2021 22/111/2021 11/V/2021 50 3
5 01/111/2021 22/111/2021 11/V/2021 50 Q

Segtn esos datos, el ciclo bioldgico observado en los ejemplares del Parque Natural Sierra de Ara-
cena y Picos de Aroche es mds corto que el descrito para Catalufia (Dantart & Olivella, 2005), rozando
de promedio los 40 dias de duracién la fase de crisdlida (39,80 dias, + 7,65, n=9) y una amplitud de 19
dias. También se observa que, al contrario que en los ejemplares de Catalufia (Dantart & Olivella,
2005), todos los adultos volaron antes del mes de junio.

La crisdlida, entre 6-7 mm de longitud, presenta un disefio caracteristico, con varias costillas lon-
gitudinales patentes (Figura 2). Todos los nuevos imagos se han fotografiado, tanto hembras (Figura 3)
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como machos (Figura 4). Su envergadura, entre 8-9 mm, coincide con la que se describe en la literatura
(Dantart & Olivella, 2005; Baryshnikova, 2013).

La identificacion de la especie ha sido posible gracias a la preparacién del andropigio (Figura 5),
segun Baryshnikova (2013).

La genitalia de la hembra se describe a continuacién: Presenta papilas anales triangulares con ap6-
fisis posteriores bien esclerotizadas, relativamente largas y un anillo membranoso rematado por otro pe-
nacho de escamas modificadas mds cortas, a modo de pincel. En el VII esternito del segmento abdomi-
nal presenta rudimentos de las apdfisis anteriores y dos muescas laterales de las que parten varias
escamas modificadas largas. Ostium amplio, con una parte del ductus bursae esclerotizado en forma de
embudo. Bursa copulatoria casi esférica, con signum pequefio formado por costillas espinosas alineadas
formado, aproximadamente, una semicircunferencia que rodea la unién del ductus bursae con la bursa
(Figura 6).

Discusion

Rhamnus alaternus L., es la planta nutricia habitual de B. alaternella, aunque se han citado otras
especies de la familia Rhamnaceae, como Rhamnus oleoides L. (Dominguez-Romero, 1996) y Rham-
nus cathartica L. ( Baryshnikova, 2013). Rhamnus alaternus L., se encuentra ampliamente distribuida
por la provincia de Huelva y por el resto del area biogeografica mediterrdnea de la Peninsula Ibérica
(Ruiz-Torre, 2006; Mmuiioz-Garmendia et al. 2015); en nuestro caso, se ha detectado por primera vez
en 2019 y siempre sobre la misma planta, también en las dos campaifias siguientes.

Segtin nuestros datos, esta especie, en Espafia, se distribuye por Alicante, Barcelona, Mdlaga, Va-
lencia y Tarragona (Dantart & Olivella, 2005; Dominguez-Romero, 1996; Lastavka & Lastavka, 2009),
también se ha citado de Puigpufient, en la isla de Mallorca (Vives Moreno, 1994), lo que confirma que
su distribucién tiene que ser mds amplia, sobre todo donde se localiza su planta nutricia.

Diferentes especies de Lepidoptera con actividad nocturna, no acuden a las trampas de luz o lo ha-
cen en nimero reducido. Para conocer la fauna de Lepidoptera de un determinado lugar, es preciso uti-
lizar otros métodos de muestreo (Huertas-Dionisio & Bernabé-Ruiz, 2020). En el caso de B.
alaternella, tras localizar su presencia sobre su planta nutricia habitual (R. alaternus) ha resultado im-
prescindible seguir en cautividad parte de su ciclo biolégico para obtener los adultos.

Las diferencias observadas en la duracion del ciclo biolégico en Andalucia con respecto a Catalu-
fia (menor periodo de la fase de crisdlida y vuelo de adultos anterior al mes de junio), podrian deberse a
las diferencias de clima local entre ambas regiones.
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PRIMERA CITA DE BUCCULATRIX ALATERNELLA CONSTANT, 1890, EN HUELVA (ESPANA)

o [

TR

1 mm

6

Figuras 1-6. Bucculatrix alaternella Const. 1. Mina sobre Rhamnus alaternus L. 2. Crisalida. 3. Hembra. 4.

Macho. 5. Andropigio. 6. Ginopigio.
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Description of hitherto unknown female genitalia of
Crossotocera wagnerella Zerny, 1930, in Wagner
(Lepidoptera: Oecophoridae)

Jan Sumpich & Ignac Richter

Abstract

This paper describes the female genitalia of Crossotocera wagnerella Zerny 1930, in Wagner, 1930 for the first
time. Photographs of adults as well as of the genitalia of both sexes are provided, and first records from North
Macedonia are reported.

Keywords: Lepidoptera, Oecophoridae, Crossotocera wagnerella, fist record, North Macedonia.

Descripcion de la hembra, hasta ahora desconocida, de Crossotocera wagnerella Zerny, 1930, in Wagner
(Lepidoptera: Oecophoridae)

Resumen

Se describen, por primera vez, la genitalia de la hembra de Crossotocera wagnerella Zerny, 1930, in Wagner.
Se proporcionan fotografias de los adultos de mabos sexos y su genitalia. Se presentan los primeros registros de
Macedonia del Norte.
Palabras clave: Lepidoptera, Oecophoridae, Crossotocera wagnerella, primer registro, Macedonia del Norte.

Introduction

Crossotocera wagnerella Zerny, 1930, in Wagner, was originally described based on two males
and one female collected in Turkey (Aksehir, in Central Anatolia) (Zerny, 1930). Alongside a
detailed description of the male specimens, Zerny (1930) noted the female as having a lighter stripe
along the costa, as well as a dark longitudinal stripe from the base of the forewing to the apex and
ciliae of hind wing that is lighter than that of the males. Later records, such as those from Romania
(Popescu-Gorj, 1984) or more recently from Turkey (Kemal & Kogak, 2020), have concerned only
males of the species. Male genitalia were first described and drawn by Lvovsky (2002), and the first
photographic documentation of them was provided by Kemal & Kog¢ak (2020). The aim of this
paper is provide a first description for the female genitalia of this species.

Material and methods

Study material collected by the second author was attracted via ultraviolet light tubes (§W/12V)
attached to portable light traps.
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The present study is based on material from the following collections:

NMPC National Museum, Prague, Czech Republic 5
RCIGR Research collection of Ignidc Richter, Mald Causa, Slovakia
RCIJS Research collection of Jan Skyva, Prague, Czechia

Results

Crossotocera wagnerella Zerny, 1930, in Wagner
Crossotocera wagnerella Zerny, 1930, in Wagner. Int. ent. Z., 24, 20
LT: Anatolia [TURKEY]
= Rhipidocera monotona Amsel, 1952. Bull. Soc. Found ler Ent., 36, 130, figures 5-6
LT: Homs, SYRIA
= Crossotocera wagnerella tripunctella Amsel, 1958. Z. wien. ent. Ges., 43, 74 (subspecies)
LT: Prodomos, CYPRUS

Material examined Adult (Figures 1-4): For description see Zerny (1930). Male genitalia (Figure
6). For description see Lvovsky (2002).

Description of female genitalia (Figures 7-8): Apophyses anteriores slightly shorter than apophyses
posteriores; ostium concealed by a narrow elongate lobe associated with a quadrate sclerotized process
and exceeding the posterior margin of sternum VIII; antrum indistinct, ending in weakly sclerotised
colliculum; ductus bursae moderately long, 2.5x shorter than bursa copulatrix, narrow, membranous;
ductus seminalis at approximately half the length of ductus bursae; bursa copulatrix oval, without signum.

Bionomy: Host plant unknown. In North Macedonia, the species was collected on open steppe
habitat containing thermophilic flora (Figure 5).

Distribution: Pontomediterranean, Bulgaria (Soffner, 1967), Cyprus (Amsel, 1958), North
Macedonia (this paper), Romania (Popescu-Gorj, 1984), Turkey (Zerny, 1930; Kemal & Kogak, 2020),
Syria (Amsel, 1952).

Discussion

The genus Crossotocera Zerny, 1930, in Wagner, comprised only one known species, the type-
species C. wagnerella. A separate genus, Rhipidocera Amsel, 1952, with R. monotona Amsel, 1952 as
type-species, was created some years later. In 1958, the same author described C. tripunctella from
Cyprus (currently considered a subspecies endemic to Cyprus) and synonymized R. monotona with C.
wagnerella (Amsel, 1958).

Generally speaking, C. wagnerella is considered to be rare due to the limited number of known
localities, however it is often very abundant where it does occur (cf. Popescu-Gorj, 1984, this paper).
While it is currently still one of the rarest Lepidoptera species in the Balkans, it is widespread in
Turkey, as confirmed by a number of recent findings (Kemal & Kogak, 2020).
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Figures 1-5. Crossotocera wagnerella Zerny, 1930, in Wagner, 1930, North Macedonia. 1-2. Males. 3-4.
Females. 5. Habitat near Krivolak in the Vardar valley.
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Figures 6-8. Genitalia of Crossotocera wagnerella Zerny, 1930, in Wagner, 1930. 6. Male genitalia. 7-8.
Female genitalia.
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lepidopterologia, 50(200): 677-679”, se pasé por alto un error en la pagina 677, tercer parrafo desde
abajo, sustituir: “Recently, Gumbhalter (2019)” por Nieukerken & Karsholt, en su lista Fauna Europea.
En las Referencias (pagina 678) suprimir la referencia “Gumhalter, D. (2019)” / In the paper “On the
presence of Ephestia woodiella Richards & Thomson, 1932 in the Maltese Islands (Lepidoptera:
Pyralidae, Phycitinae).— SHILAP Revista de lepidopterologia, 50(200): 677-679”, was overlooked a
mistake on page 677, third paragraph from bottom, replace: “Recently, Gumhalter (2019) by
Nieukerken & Karsholt, in their Fauna Europea checklist. In the References (page 678) delete the
reference “Gumhalter, D. (2019)”.— DETALLES / DETAILS: Mr. Paul Sammut; 137/2, Dingli Road,
Pjazza San Publju 68 Redeemer, Triq 1-Emigrant MT-Mdina MDN 1011; MALTA / MALTA (E-mail:
farfett@onvol.net).

SHILAP REVISTA DE LEPIDOPTEROLOGIA, AHORA DISPONIBLE EN VERSION
ELECTRONICA / SHILAP REVISTA DE LEPIDOPTEROLOGIA, NOW AVAILABLE IN
ELECTRONIC VERSION.— SHILAP Revista de lepidopterologia, desde 1973 solo estaba
publicdndose en versién impresa (ISSN: 0300-5267) y desde este ailo 2022, ya dispone de la versién
electrénica (eISSN: 2340-4078) en la siguiente direccién https://shilap.org, consideramos que es un
paso muy importante al cumplir los 50 afios de existencia. / SHILAP Revista de lepidopterologia, since
1973 was only published in printed version (ISSN: 0300-5267) and from this year 2022, already has an
electronic version (eISSN: 2340-4078) in the following address https://shilap.org, we consider it a very
important step to celebrate 50 years of existence.— DETALLE / DETAILS: SHILAP, Apartado de
correos, 331; E-28080 Madrid, ESPANA / SPAIN (E-mail: avives1954 @outlook.es).

ALFILERES ENTOMOLOGICOS PRECIO ESPECIAL PARA LOS SOCIOS DE SHILAP.- En
estos momentos SHILAP pone a disposicion de sus socios alfileres entomoldgicos pavonados en negro
y fabricados en la Republica Checa con una excelente calidad y de dos marcas diferentes a elegir AUS-
TERLITZ y MORPHO / SPHINX (la marca MORPHO ha cambiado de nombre y se denomina SP-
HINX), los precios y los nimeros disponibles en estos momentos son:

EMIL ARLT - ELEFANT - IMPERIAL

Numeros: 000, 00, 0, 1,4, 5, 6 y 7 (hasta final de existencias)........c..cecceceeueeee. 9 euros / 100 alfileres
Minucias: 0’10 y 0’20 (hasta final de eXiStencias) .........ccecverevereereeneereerreennens 15 euros / 500 alfileres
Minucias (KARLSBADER): 0’15 (hasta final de existencias)...........c.cccuevee... 15 euros / 500 alfileres
AUSTERLITZ

Numeros: 000, 00, 0, 1,2, 3,4, 5,0 ¥ 7 coeeeeerieieieieieeeereeseeeeeeee e 5’50 euros / 100 alfileres
MORPHO / SPHINX

Numeros: 000, 00, 0, 1, 2,3, 4, 5,0 7 eeeeirieieieeeeeerenereeeeeeee e 5 euros / 100 alfileres
Minucias: 0710, 0715y 0720 ...ooieiiniinininiieeeeeceeeee e 12 euros / 500 alfileres

A estos precios hay que incluir los gastos de envio.— DETALLES / DETAILS: SHILAP;
Apartado de correos, 331; E-28080 Madrid, ESPANA / SPAIN (E-mail: avives1954 @outlook.es).
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Nuevos registros de Heterocera para Espaiia,
con la descripcion de una nueva especie
(Insecta: Lepidoptera)

Javier Gaston & Antonio Vives Moreno

Resumen

Se aportan registros de Heterocera de interés para Espafia peninsular y Melilla, algunos de ellos por primera
vez, como Pammene gallicolana (Lienig & Zeller, 1846), Epinotia cruciana (Linnaeus, 1761), Elachista pollutella
Duponchel, 1842 [1843] y de Ceuta y Melilla a Streblote panda Hiibner, [1820] 1816, Laothoe austanti (Staudinger,
1877), Hyles tithymali mauretanica (Staudinger, 1871), Hippotion celerio (Linnaeus, 1758), Cymbalopora pudica
(Esper, 1785), Amephana (Trigonephra) aurita (Fabricius, 1787) y Agrotis lasserrei (Oberthiir, 1881). Se describe
Filatima huemeri Gastén & Vives, sp. nov.

Palabras clave: Insecta, Lepidoptera, Gelechiidae, Tortricidae, Lypusidae, Elachistidae, Lasiocampidae, Sphingi-
dae, Erebidae, Noctuidae, nuevas especies, Ceuta, Melilla, Espafia.

New records of Heterocera for Spain, with the description of a new species
(Insecta: Lepidoptera)

Abstract

Records of Heterocera of interest for mainland Spain and Melilla are provided, some of them for the first time,
such as Pammene gallicolana (Lienig & Zeller, 1846), Epinotia cruciana (Linnaeus, 1761), Elachista pollutella
Duponchel, 1842 [1843] and from Ceuta and Melilla Streblote panda Hiibner, [1820] 1816, Laothoe austauti
(Staudinger, 1877), Hyles tithymali mauretanica (Staudinger, 1871), Hippotion celerio (Linnaeus, 1758),
Cymbalopora pudica (Esper, 1785), Amephana (Trigonephra) aurita (Fabricius, 1787) and Agrotis lasserrei
(Oberthiir, 1881). Filatima huemeri Gaston & Vives, sp. nov. is described.

Keywords: Insecta, Lepidoptera, Gelechiidae, Tortricidae, Lypusidae, Elachistidae, Lasiocampidae, Sphingidae,
Erebidae, Noctuidae, new species, Ceuta, Melilla, Spain.

Introduccion

Como continuacién a los trabajos iniciados sobre la fauna de Lepidoptera de Espafia (Gastén &
Vives Moreno, 2020a, 2020b; Vives Moreno & Gastén, 2019, 2020a, 2020b), en el presente trabajo se
proporcionan nuevos datos que amplian y enriquecen la biodiversidad de la fauna espafiola. El material
estudiado procede de colecciones particulares y de los fondos del Museo Nacional de Ciencias Natura-
les, en Madrid, Espafia (MNCN), abarcando familias como los Gelechiidae, Tortricidae, Lypusidae,
Elachistidae, Lasiocampidae, Sphingidae, Erebidae y Noctuidae.

La captura en la Sierra de Avila de un ejemplar hembra de Gelechiidae del género Filatima Busck,
1939, en la primavera del afio 2019, desperté nuestra curiosidad, ya que, a primera vista y, mas todavia,
después de realizar las correspondientes preparaciones de su genitalia, no pudimos asignarlo a ninguna
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de las especies de ese género descritas de Espaiia (Vives Moreno, 2014), aunque su posicién taxondmi-
ca se podia comprobar muy préxima a F. textorella (Chrétien, 1908). Por el gran parecido en su morfo-
logia externa, pensamos también que podria tratarse de Filatima algarbiella Corley, 2014, especie re-
cientemente descubierta en El Algarve, Portugal, del que, hasta el momento, Unicamente solo se
conocen machos (Corley, 2014). Al disponer por nuestra parte solo de un tnico ejemplar, volvimos
posteriormente varias veces al biotopo donde lo capturamos, con la intencién de ampliar la serie y asi
comprobar que nuestras sospechas podrian ser ciertas. En el aflo 2022 tuvimos la suerte de conseguir
mas ejemplares completando el lote de las preparaciones de genitalia, asi como la obtencién de mues-
tras para los andlisis genéticos moleculares. A partir de ese momento, nos pusimos en contacto con
Martin Corley y la Dra. Sénia Ferreira, quienes amablemente nos facilitaron toda la informacién reque-
rida sobre Filatima algarbiella, por lo que confirmamos que nuestros ejemplares se corresponden con
una nueva especie que describimos en este trabajo.

Material y métodos

El material utilizado para este estudio se ha obtenido mediante muestreos nocturnos y diurnos, con
trampas de luz actinica distribuidas en los biotopos apropiados en las diferentes regiones afectadas. Pa-
ra su identificacion nos hemos basado en el examen comparativo de los caracteres morfoldgicos exter-
nos y, sobre todo, en el andlisis de la estructura genital de los ejemplares. La preparacion de la genitalia
se ha efectuado siguiendo las técnicas estandar (Robinson, 1976), con modificaciones.

Para la documentacién fotografica de las preparaciones de la genitalia se han utilizado los micros-
copios Leica DMLB, Leica MZAPO, Nikon Eclipse E400, Nikon SMZ1 Stereo microscope y las cdma-
ras digitales Leica DFC550 y NIKON D3100. Para la documentacién fotografica de los ejemplares
adultos, se ha utilizado la cdmara digital Sony 0:100 DSLR-A100K con objetivo AF 100 MACRO 1:2.8
(32), para los retoques fotograficos se han realizado con el programa Adobe Photoshop 8.

Las secuencias del cédigo de barras genético del ADN se basan en un segmento de 658 pares de
bases del gen mitocondrial COI (citocromo c¢ oxidasa 1). Las muestras de tejido de ADN (patas secas)
se prepararon de acuerdo con las normas prescritas y se procesaron con éxito en el Centro Canadiense
de Cédigo de Barras de ADN (CCDB, Instituto de Biodiversidad de Ontario, Universidad de Guelph)
para obtener codigos de barras de ADN utilizando el protocolo estandar de alto rendimiento descrito en
Dewaard et al. (2008).

Se consideraron para el analisis 13 especimenes de Filatima spp. secuenciados con €xito (longitud
de secuencia >600bp) del Barcode of Life Data Systems BOLD (Ratnasingham & Hebert, 2007) y una
secuencia privada de la Dra. Sonia Ferreira. Estas secuencias cubren F. huemeri (n=7), todas las espe-
cies morfolégicamente cercanas del género (F. ukrainica (n=1), F. textorella (n=1), F. algarbiella (n=1),
y la especie vecina mds cercana en BOLD (F. obscuroocelella de América del Norte, n=3). Se puede
acceder a los detalles, incluidos los datos completos de las muestras y las imdgenes de estos especime-
nes (excepto de F. algarbiella) en el conjunto de datos publico “Nuevas especies de Filatima [DS-FI-
LATIMA]” en BOLD.

Los grados de variacién intra e interespecifica de los fragmentos del cédigo de barras genético de
ADN se calcularon segtin el modelo de Kimura de 2 parametros de sustitucion de nucledtidos utilizan-
do las herramientas analiticas de los sistemas BOLD v. 4.0. (http:// www.boldsystems.org). El célculo
de la distancia intraespecifica se normaliz6 ademds con las herramientas de cdlculo de BOLD para re-
ducir el sesgo en el muestreo a nivel de especie. Se construyé un drbol de unién de vecinos de los datos
de los codigos de barras de ADN de los taxones del centro y sureste de Europa utilizando MEGA 11
(Tamura et al. 2021) bajo el modelo de pardmetros Kimura 2 para las sustituciones de nucleétidos.

Abreviaturas
AV Antonio Vives
JG Javier Gaston
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OLEK  Oleksiy Bidzilya

PH Peter Huemer

LT Localidad Tipo

prep. gen. preparacion de genitalia

Sp. nov. especie nueva

TLMF Tiroler Landesmuseen Ferdinandeum, Innsbruck, Austria

MNCN Museo Nacional de Ciencias Naturales, Madrid, Espafia
Resultados
LYPUSIDAE

Agnoea nonscriptella Corley, 2014 (figura 2)
Agnoea nonscriptella Corley, 2014, Entomologist’s Rec. J. Var, 126, 242
LT: PORTUGAL, Tras-os-Montes, Gondesende

Material examinado: ESPANA, BURGOs, Castrobarto, a 770 m, 2 33, 10-VI-2021, J. Gastén leg. y
col., prep. gen. 8665JG, figura 17.

Biologia: Desconocida.

Distribucién: Endemismo Ibérico descubierto en el Nordeste de Portugal (Corley, 2014). En Es-
paia, se localizé por primera vez en Villaciervos, Soria (Lastivka & Lastivka, 2020), constituyendo
por lo tanto esta cita de Castrobarto, Burgos, la segunda. Se representa mapa de distribucién en la fi-
gura 13.

ELACHISTIDAE

Elachista pollutella Duponchel, 1842 [1843] (figura 3)

Elachista pollutella Duponchel, 1842 [1843] in Godart & Duponchel, Hist. Nat. Lépid. Papillons Fr.,
Suppl. 4, 486, pl. 87, fig. 8

LT: [AUSTRIA]

Material examinado: ESPANA, Burcos, El Ribero, a 750 m, 2 33, 30-IV-2022, I. Gastén leg. y
col., prep. gen. 9405JG, 9415JG, figura 18.

Biologia: Esta especie se alimenta de: Elymus repens (L.) Gould, Festuca arvernensis Auquier,
Kerguélen & Markgr.-Dannenberg, F. longifolia Thuill., F. ovina L., F. rubra L., Poa pratensis L., P.
trivialis L., Trisetum flavescens (L.) Beauv. (Poaceae) (Kaila, 2011a; Parenti & Varalda, 1994; Szdcs,
1968, 1971).

Distribucion: Especie ampliamente distribuida por Alemania, Austria, Croacia, Eslovakia, Fran-
cia, Hungria, Italia, Mongolia, Republica Checa, Rusia (Parte europea, Altai), Suiza y Ucrania (Kaila,
2019). Es nueva para Espaiia.

Siguiendo a Vives Moreno (2014) habria que colocarla delante de gormella Schmidt-Nielsen &
Traugott-Olsen, 1987.

Elachista vulcana Kaila, 2011 (figura 4)
Elachista vulcana Kaila, 2011, Entomol. Fenn., 22, 85-96
LT: MARRUECOS, Ifrane, Atlas Medio

Material examinado: ESPANA, BURGOs, Castrobarto, a 770 m, 1 &, 10-IV-2021, J. Gastén leg. y
col., prep. gen. 9404JG, figura 19.

Biologifa: Desconocida.

Distribucién: Especie descubierta en Marruecos (Ifrane). En su descripcion, junto con el material
tipo, se citan tres ejemplares de Valdevécar (Albarracin, Teruel, Espafia), (Kaila, 2011b). Ademads, se
conoce otra cita de la localidad de Fuentes (Cuenca, Espafa), del 12-VI-2008, Kaila com. pers. Se re-
presenta el mapa de distribucién conocido hasta la fecha, figura 14.
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DEPRESSARIIDAE

Luquetia lobella ([Denis & Schiffermiiller], 1775) (figura 12)

Tinea lobella [Denis & Schiffermiiller], 1775. Ank. syst. Verz. Schmett. Wien, 138

LT: AUSTRIA, Wien

= Pyralis tunbergiana Fabricius, 1781. Spec. Ins., 2, 284

LT: ALEMANIA

= Pyralis thunbergana Fabricius, 1787. Man. Ins., 2, 234, lapsus calami

= Haemylis lugubrella Duponchel, 1838 [1840], in Godart & Duponchel, Hist. Nat. Lépid. Papillons
Fr, 11,616, pl. 312, fig. 4

LT: No indicada

Material examinado: ESPANA, Soria, Aldehuela de Calatafiazor, a 1.125 m, 1 @, 2-VI-2022, J.
Gaston leg. y col., prep. gen. 9448JG, figuras 32, 32a, 32b.

Biologia: La larva se ha citado sobre Rosaceae Prunus spinosa L. (Dantart, 2007) y también sobre
Sorbus aucuparia L., Crataegus monogyna Jacq. y Prunus persica (L.) Stokes. Inverna como crisdlida;
los adultos vuelan en una sola generacién durante el mes de junio (Dantart, 2007).

Distribucién: La especie se distribuye por Europa Central, desde los Montes Urales hasta la costa
atlantica (Hannemann, 1995; Harper et al. 2002). Se cita por primera vez para la Peninsula Ibérica, de
Can Batet, Gerona (Dantart, 2007), siendo por lo tanto este registro, el segundo para Espaiia (figura 16).

GELECHIIDAE

Neotelphusa cisti (Staiton, 1869) (figura 5)
Gelechia cisti Stainton, 1869. Tin. S. Eur., 211
LT: FRANCIA, Cannes

Material examinado: ESPANA, ZARAGOZA, 1 &, Zuera, a 280 m, 15-VI-2019, M. A. Fernandez
leg., J. Gaston col., prep. gen. 8964JG, figura 20.

Biologfa: La larva se ha encontrado de marzo a mayo en Cistus salvifolius L. C. albidus L. (Stain-
ton, 1869, p. 211), C. monspeliensis L. y Halimiun alyssoides (Lam.), aunque cabe la duda de que no se
trate de N. cisti, sino de N. huemeri (Nel, 1998). (Huemer & Karsholt, 1999). La larva une dos o tres
hojas y se oculta en un tubo de seda. De vez en cuando se alimenta en el capullo. El adulto vive de ju-
nio a septiembre (Huemer & Karsholt, 1999).

Distribucion: La especie se distribuye por el drea mediterranea de Europa, desde Portugal a Gre-
cia. También se conoce de Turquia y de las Islas Canarias (Espafia) (Huemer & Karsholt, 1999). Es
nueva para Espaiia continental.

Teleiopsis paulheberti Huemer & Mutanen, 2012 (figuras 6-7)

Teleiopsis paulheberti Huemer & Mutanen, 2012. Zootaxa, 3580(1), 8, figs. 7-10, 15-18, 22-24, 29-32,
36-38

LT: ITALIA, Prov. Cuneo Valdieri

Material examinado: ESPANA, CANTABRIA, Cantera de Vendejo, Pesaguero, a 820 m, 1 &, 25-VI-
2021, T. Farino leg., J. Gastén col., ADN niimero de secuencia genética TLMF Lep 30979; idem, 1 2,
ADN nidmero de secuencia genética TLMF Lep 30980; idem, 1 &, 22-1X-2021, T. Farino leg., J. Gas-
tén col., prep. gen. 9434]JG. HUgsca, Chia (cantera), a 1.845 m, 1 &, 17-VII-2022, T. Farino leg., J.
Gastén col.; idem, 1 8, prep. gen. 9435JG, figura 21.

Biologia: Se desconocen las plantas que sirven de alimento a las larvas, asi como las primeras eta-
pas, pero lo mds probable es que se alimente de Rumex scutatus L. (Huemer & Muntanen, 2012). Los
adultos se han recolectado desde finales de mayo hasta finales de septiembre, por lo que coincidimos con
nuestros colegas en suponer que la especie es bivoltina. Las polillas se sienten atraidas facilmente por la
luz artificial durante la noche. Los hébitats son pedregales y formaciones rocosas en sustratos de piedra
caliza y silicea en elevaciones que van desde aproximadamente desde los 600 m hasta los 2.350 m.
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Distribucion: Se distribuye localmente en el suroeste de los Alpes italianos (Cuneo); los Alpes de
Francia (Alpes Maritimos, Alpes-de-Haute-Provence, Hautes-Alpes); los Apeninos (L’ Aquila, Rieti) y
los Pirineos franceses y espafioles (Huemer & Muntanen, 2012). En su descripcion se aporta el dato no
confirmado de un espécimen procedente de la Cordillera Cantdbrica (Picos de Europa). El material
aportado en este trabajo confirma definitivamente la presencia de la especie en dicha Cordillera (figura
15).

Filatima huemeri Gaston & Vives, sp. nov.

Material estudiado: Holotipo, 1 2, ESPANA, AVILA, Muiochas, (Sierra de Avila), a 1174 m, 19-
V-2022, J. Gastén leg., prep. gen. 9201JG, ADN ndmero de secuencia genética TLMF Lep 33611, de-
positado en el Museo Nacional de Ciencias Naturales, en Madrid, Espafia (MNCN).

Paratipos: ESPANA, AviLA, Mufiochas, (Sierra de Avila), a 1174 m, 1 9, 12-V-2019, J. Gastén
leg. y col., prep. gen. 9088JG, ADN ntimero de secuencia genética TLMF Lep 33610; idem, 3 29, 19-
V-2022, J. Gastén leg. y col., prep. gen. 9203JG, 9204JG, 9205JG, ADN nidmero de secuencia genética
TLMF Lep 33612, 33613, 33614; idem, 2 &, 19-V-2022, J. Gastén leg. y col., prep. gen. 9200JG,
9202JG, ADN numero de secuencia genética TLMF Lep 33654, 33655.

Descripcion del macho (figura 11): Envergadura, 18,25 mm (n=2). Cabeza bien desarrollada con
pelos escamiformes de color marrén grisdceo claros compactos en la frente y en la zona alta del epicra-
neo. Palpos labiales bien desarrollados, con el segundo segmento dirigido hacia el frente y levemente
curvado hacia la parte superior; se presenta densamente cubierto por un cepillo de escamas moderada-
mente ancho; tercer segmento delgado, afilado y muy curvado hacia la parte superior, recubierto de pe-
los escamiformes muy cortos de color marrén. Antenas filiformes de color marrén indistintamente ani-
lladas con tonos mds claros. Térax y tégula recubiertos de escamas de color marrén, como las alas.
Abdomen recubierto de las mismas escamas que el térax, aunque ligeramente mds claras y algo mas
grises. Tanto el fémur como la tibia en los tres pares de patas estdn recubiertos de pelos de color gris
claro. Alas anteriores ligeramente apuntadas y recubiertas uniformemente de escamas de color marrén
grisdceo con base gris mas clara y con la presencia de dos pequefias maculas mds oscuras bordeadas de
ocre anaranjado muy poco definidas o incluso aparentemente ausentes situadas en la zona discal junto
al nacimiento de las venas R-R, y R;-R,-Rs; Las alas posteriores son de color gris claro uniforme, an-
chas y con el termen ligeramente emarginado antes de su dpice.

Genitalia del macho (figura 22): Uncus trapezoidal con el extremo bilobulado y horizontal. Tegu-
men de gran tamafio y también trapezoidal. Gnathos formado por un apéndice en forma de gancho, cor-
to pero muy potente y fuertemente curvado. Valvas robustas, digitiformes y curvadas con el dpice re-
dondeado. Sacculus recto y membranoso, de una longitud que es mas o menos 2/3 de la longitud de las
valvas. Lobulos anulares muy fuertes, asimétricos, muy largos y curvados hacia el exterior de la valva
con forma de gancho, siendo el izquierdo de menor longitud que el derecho. Saccus sensiblemente
triangular de base estrecha y moderadamente alargado, con un leve estrechamiento antes de su extremo.
Phallus robusto, cilindrico con una ligera curvatura en uno de sus lados y con tres cornuti de buen ta-
maiio, cilindricos, algo curvados y con su extremo levemente apuntado; dos de los cornuti, los de me-
nor tamafio, se encuentran en una de las caras del phallus y estdn enfrentados al tercero formando un
conjunto convergente.

Descripcion de la hembra (figura 10): Envergadura, 16 mm (n=5). La morfologia de las hembras
no difiere de la de los machos.

Genitalia de la hembra (figuras 26-30): Papilas anales moderadamente rectangulares y muy poco
o nada esclerotizadas. Apdfisis posteriores de gran longitud alcanzando o incluso sobrepasando al
ductus bursae. VIII segmento trapezoidal con una clara y evidente escotadura en su borde posterior
que se rellena con un pliegue digitiforme mds esclerotizado que el resto. Apdfisis anteriores alargadas,
de amplia base y que alcanzan el final del ductus bursae. Antrum moderadamente estrecho, sin escleri-
tos laterales subo-vales. Ductus bursae bastante corto, troncocénico, membranoso y tapizado interior-
mente por infinidad de micro espinas, aunque no excesivamente densas. Corpus bursae membranoso,

SHILAP Revta. lepid., 51 (201) marzo 2023 105



J. GASTON & A. VIVES MORENO

esférico, aunque con tendencia ligeramente ovoidal. Signum pequefio, compuesto de una placa escle-
rotizada y dos I6bulos laterales mds esclerotizados ain y de bordes finamente aserrados, o incluso casi
lisos.

Diagnosis molecular: Las secuencias de la region del cédigo de barras genético COI revelaron
bajas distancias genéticas intraespecificas, pero significativamente mas altas entre especies en el gru-
po de especies de F. huemeri (Tabla 1). Aunque se desconoce el rango de variacién intraespecifico pa-
ra la mayorfa de las especies debido a la falta de material, la distancia minima entre las especies de
3,29 a 5,79% con respecto al vecino mas cercano es grande. Ademads, todas las especies se agrupan
por separado y se agrupan en su propio nimero de indice de c6digo de barras genético (BIN) (ver Rat-
nasingham & Hebert, 2013). F. huemeri es genéticamente homogéneo y carece de distancia intraespe-
cifica.

Tabla 1. Divergencias medias intraespecificas K2P (Pardmetro Kimura 2), distancias maximas entre pares, especies
mas cercanas y distancia a la especie mas cercana (distancias en %) en el grupo de especies de Filatima huemeri.

Especies Media Intra-Sp | Max Intra-Sp Escpecies cercanas Distancia a NN
Filatima algarbiella N/A 0 Filatima textorella 5.79
Filatima obscuroocelella 0.1 0.15 Filatima huemeri 3.61
Filatima huemeri 0 0 Filatima ukrainica 3.29
Filatima textorella N/A 0 Filatima algarbiella 5.79
Filatima ukrainica N/A 0 Filatima huemeri 3.29

Biologia: Desconocida. Los adultos han sido capturados en la primera quincena del mes de
mayo.

Distribucién: Segiin nuestros datos solo se conoce la poblacién de donde procede el material
tipo. El biotopo, situado en la Sierra de Avila (Avila), a una altura de 1.174 m, pertenece al piso
bioclimatico supramediterrdneo (Rivas-Martinez, 1987). La vegetacién predominante en el biotopo
estd constituida basicamente por bosques de encina (Quercus ilex L.).

Etimologia: Se dedica esta especie al Dr. Peter Huemer, excelente investigador y entomélogo de
quien hemos obtenido ayudas inestimables.

Detalles: Hay otra especie de Filatima Busck, 1939, atn no descrita en la Peninsula Ibérica y que
se conoce exclusivamente por una sola hembra procedente del oeste de Portugal (M. Corley
comunicacién personal). Se desconoce el macho y el cédigo de barras genético de ADN no estd
disponible, por lo que la descripcion de esta especie debe esperar hasta obtener material adicional. Es
claramente diferente de F. huemeri Gastén & Vives, 2023, sp. nov., particularmente en el signum del
corpus bursae, cuya placa esclerotizada carece del par de protuberancias en forma de cuernos que si
presenta nuestra nueva especie. Filatima huemeri Gaston & Vives, 2023, es extremadamente préxima
en su morfologia externa e interna (genitalia) con Filatima textorella (Chrétien, 1908). Las diferencias
en las genitalias masculinas con esta especie son muy sutiles, encontrdndose en el saccus y en los
cornuti del phallus. En F textorella el saccus es triangular y apuntado mientras que en F. huemeri sp.
nov. es menos triangular y también menos apuntado. En el caso del phallus, en F. textorella el
cornutus principal (opuesto a los otros dos) es menos grueso, mds afilado y recto, algo que en F.
huemeri sp. nov. se presenta mas grueso con un cierto quiebro en el centro. En el caso de las hembras
las diferencias entre ambas especies son atin mds sutiles, pudiendo centrarse sobre todo en la ausencia
de escleritos laterales sub-ovales en el antrum en el caso de F. huemeri sp. nov., cosa que se manifiesta
claramente en F. textorella (figura 25). Los signum son variables en su geometria, aunque las
diferencias en este caso se centran en la geometria de las placas y en los 16bulos laterales de la misma,
que en el caso de F. textorella son algo mds cortas y presentan un borde claramente aserrado (figuras
25ay 31), siendo practicamente liso en F. huemeri sp. nov. (figuras 26a, 27-30).

Filatima textorella (Chrétien, 1908), ha sido citada una sola vez de Espafia (Vives Moreno, 1987),
de la localidad de CASTELLON DE LA PLANA, El Bartolo, Benicasim, 1 &, el 21-111-1976, J. Calle leg.
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Filatima huemeri|TLMF Lep 33614|Spain|BOLD\072AEW9667

Filatima huemeri|TLMF Lep 33655|Spain

Filatima huemeri|TLMF Lep 33613|Spain|BOLD\072AEW9667

Filatima huemeri|TLMF Lep 33612|Spain|BOLD\072AEW9667

Filatima huemeri|TLMF Lep 33610|Spain|BOLD\072AEW9667

Filatima huemeri|TLMF Lep 33611|Spain|BOLD\072AEW9667

Filatima huemeri|TLMF Lep 33654|Spain|BOLD\072AEW9667

Filatima ukrainica| TLMF Lep 24891|Lithuania|BOLD\072ADL8238

Filatima obscuroocelella| 099PROBE-09341|Canada|BOLD\072AAG5252

Filatima obscuroocelella| 099PROBE-09325|Canada|BOLD\072AAG5252

Filatima obscuroocelella|099PROBE-09332|Canada|BOLD\072AAG5252

Filatima textorella| TLMF Lep 24889|France|BOLD\072ADR1852

Filatima algarbiella|]INV06263|Portugal|[BOLD\072AEV5915

0.02=2%

Figura 1. Arbol filogenético Neighbour-Joining de las especies del grupo Filatima (pardmetro
Kimura 2, construido con MEGA 11 (Tamura et al. 2021), s6lo se consideran las secuencias (>500
pb). Nota: la barra de escala solo se aplica a las ramas internas entre especies. Fuente: Datos de
codigos de barras genético de ADN (Ratnasingham, 2013; Ratnasingham & Hebert, 2013).

TORTRICIDAE

Pammene gallicolana (Lienig & Zeller, 1846) (figura 8)
Grapholitha gallicolana Lienig & Zeller, 1846, Isis von Oken, 3, 255
LT: LITUANIA & LETONIA

Material examinado: ESPANA, GERONA, Vilallonga de Ter, cantera de El Catllar, a 1.250 m, 1 @,
30-V-2022, T. Farino leg., J. Gastén col., prep. gen. 9220JG, figuras 33, 33a.

Biologfa: La oruga se alimenta (IX-X) de robles (Quercus) en agallas de himendpteros alevines.
En otoflo, la larva completamente desarrollada, teje un capullo en el que hiberna y luego pupa en la
proxima primavera (Razowski, 2003).

Distribucién: Especie europea cuya distribucion coincide con la de Quercus robur L., llegando por
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el este hasta Ucrania y Moldavia (Razowski, 2003). Estd citada de Portugal (Corley et al. 2019). Es
nueva para Espaiia.

Siguiendo a Vives Moreno (2014) deberia de ir delante de Pammene suspectana (Lienig, 1846, in
Lienig & Zeller).

Epinotia cruciana (Linnaeus, 1761) (figura 9)
Phalaena Tortrix cruciana Linnaeus, 1761, Fauna Suec. (ed. 2): 34.
LT: SUECIA, Upsala
= Tortrix gyllenhahliana Thunberg, 1784. Diss. Ent. Sist. Ins. Suecica, 1,22
LT: SUECIA, Vestrogothia [Vestrogotia]
= [Tortrix] angustana Hiibner, [1813] 1796. Samml. Eur. Schmett., Tor., pl. 32, figs 204, 205
LT: EUROPA
= Hypermecia viminana Guenée, 1845. Annl. Soc. ent. Fr.,, (2)3, 173
LT: FRANCIA, Francia central
= Pamplusia alticolana Stephens, 1852. List Spec. Br. Animals Colln Br. Mus., (10), 100
LT: GRAN BRETANA, Escocia
= Grapholitha excoecana Herrich-Schiffer, 1851. Syst. Bearb. Schmett. Eur., 4, 272
LT: ALEMANIA, SUECIA
= Sciaphila direptana Walker, 1863. List Spec. Lep. Ins. Colln Br. Mus., 28, 338
LT: CANADA, Catarata de St. Martin, rio Albany, bahfa de Hudson
= Sciaphila vilisana Walker, 1863. List Spec. Lep. Ins. Colln Br. Mus., 28, 338
LT: CANADA, Catarata de St. Martin, rio Albany, bahfa de Hudson
= Tortrix gyllenhaliana Wallengren, 1890. Entomol. Tidskr., 11(3), 169, lapsus calami
= Enarmonia cockleana Kearfott, 1904. Canad. Entomol., 36, 137
LT: CANADA, British Columbia, Kaslo; Alberta, Banff
= Epinotia cruciana alaskae Heinrich, 1923. Bull. U. S. Nat. Mus., 123,229
LT: EE.UU., Alaska, Yukén
= Epinotia cruciana lepida Heinrich, 1924. J. Wash. Acad. Sci., 14(16), 391
LT: EE.UU., Monte Washington, New Hampshire
Material examinado: ESPANA, GERONA, Vilallonga de Ter, Coma de Catllar, a 1.520 m, 1 &, 16-
VII-2022, T. Farino leg., J. Gastén col., prep. gen. 9298JG, figura 24.
Biologia: La oruga se alimenta agrupada en hojas hiladas de sauces (Salix caprea L., S. purpurea
L., S. viminalis L., S. aurita L., S. rosmarinifolia L.) entre abril y julio; crisdlida en el suelo entre mayo y
junio y vuela a partir de junio en dos generaciones; junio-agosto y agosto septiembre (Razowski, 2003).
Distribucion: ampliamente distribuida en Europa desde Francia e Islas Britanicas hasta los montes
Urales. Transcaucasia, Siberia, Kazakhstan, Mongolia, Rusia, Corea, Japén y en la Region Nedrtica
(Razowski, 2003). Es nueva para Espaia.
Siguiendo a Vives Moreno (2014) deberia de ir detrds de Epinotia nanana Treitschke, 1835, in
Ochsenheimer).

skoskoioskok

Realizando una revisién de los fondos entomolégicos del Museo Nacional de Ciencias Naturales,
en Madrid (Espafa) y siguiendo a Vives Moreno (2014), hemos localizado siete especies que son
nuevas para Ceuta y Melilla (Espaia), a saber:

LASIOCAMPIDAE

Streblote panda Hiibner, [1820] 1816
Streblote panda Hiibner, [1820] 1816. Verz. bek. Schmett. (13), 193 (nombre de reemplazo)
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Bombyx repanda Hiibner, [1819] 1776. Samml. eur. Schmett. [3], pl. 65, figs. 274-275, nec Bombyx
repanda Fabricius, 1793. Ent. Syst., 3(1), 462
LT: [EUROPA]

Material estudiado: ESPANA, MELILLA, Restinga, 1 &, VI-1909, Arias leg. Es nueva para
Melilla. Recientemente se ha citado de Ceuta (GOMEZ-FERNANDEZ, 2022).

Siguiendo a Vives Moreno (2014), dice (E.P.G.), debe de decir (E.P.G.Ce.Me).

SPHINGIDAE

Laothoe austauti (Staudinger, 1877) (figura 38)
Smerinthus austanti Staudinger, 1877. Petites Nouv. Ent., 9(186), 190
LT: ARGELIA, Nemours

Material estudiado: ESPANA, MELILLA, 1 2, A. Pardo leg. Es nueva para Melilla.

Siguiendo a Vives Moreno (2014), deberia de ir delante de Laothoe populi (Linnaeus, 1758).

Siguiendo a Kitching & Cadiou (2000, p. 129, nimero 312), dice: “It is clear in retrospect that the
original spelling of Smetinthus austanti Staudinger (1877: 190) is incorrect and that Staudinger
intended to name the species in honor of the son of Jules-Le6n Austaut. However, Article 32(c)(ii) of
the Code states that there must be evidence of an inadvertent error within the original publication itself
in order for an original spelling to qualify as an “incorrect original spelling” that must then be
corrected. Recourse cannot be made to external sources of information. There is no evidence of sources
intentional error in Staudinger’s paper. Indeed, Staudinger referred to Austaut twice as “M. Austant”.
Furthermore, Bellier de la Chavignerie (1878) used spelling austanti in a reply paper in the very next
issue of Petites Nouvelles entomologiques. Unfortunately, therefore, the original spelling of austanti
must stand”.

Hyles tithymali mauretanica (Staudinger, 1871) (figura 40)
Deilephila mauretanica Staudinger, 1871. Cat. Lepid. eur. Faunegeb. (Edn. 2), 36
LT: MAURITANIA
Material estudiado: ESPANA, MELILLA, 1 2, V-1933, P. Alcaide leg. Es nueva para Melilla.
Siguiendo a Vives Moreno (2014), deberia de ir detrds de Hippotion tithymali tithymali
(Boisduval, 1834.

Hippotion celerio (Linnaeus, 1758) (figura 39)
Sphinx celerio Linnaeus, 1758. Syst. Nat. (Edn 10) (1), 491
LT: [Europa]

Material estudiado: ESPANA, CEUTA, 1 &, 1916; MELILLA, 1 &, 23-X1-1929, Benitez leg. Es
nueva para Ceuta y Melilla.

Siguiendo a Vives Moreno (2014), dice (E.P.AD.G.A.B.C.M.), deberia decir
(E.P.AD.G.Ce.Me.A.B.C.M.).

EREBIDAE
Arctiinae

Cymbalophora pudica (Esper, 1785) (figura 37)

Phalaena (Bombyx) pudica Esper, 1785. Die. Schmett., 3(20), 177, pl. 33, fig. 1

LT: FRANCIA, Montafias de Savoya
Material estudiado: ESPANA, MELILLA, Gurugt, 1 ¢, 9-IX-1933. Es nueva para Melilla.
Siguiendo a Vives Moreno (2014), dice (E.P.G.B.), deberia decir (E.P.G.Me.B.)
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NOCTUIDAE
Oncocnemiinae

Amephana (Trigonephra) aurita (Fabricius, 1787) (figura 35)
Noctua aurita Fabricius, 1787. Man. Ins., 2, 179
LT: ESPANA [Hispania]
Material estudiado: ESPANA, MELILLA, 1 &, [T.] Vives, prep. gen. 61769AV, figuras 36, 36a. Es
nueva para Melilla.
Siguiendo a Vives Moreno (2014), dice (E.P.B.), deberia decir (E.P.Me.B.).

Noctuinae

Agrotis lasserrei (Oberthiir, 1881) (figura 34)

Luperina lasserrei Oberthiir, 1881. Etud. d’Ent., 6, 86, pl. 9, figs. 13-14

LT: ARGELIA, Magenta, Sebdou
Material estudiado: ESPANA, MELILLA, 1 &, IX-[19]34. Es nueva para Melilla.
Siguiendo a Vives Moreno (2014), dice (E.C.), deberia decir (E.Me.C.).
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Figuras 2-9. Adultos. 2. Agnoea nonscriptella Corley, 2014 &, Castrobarto, Burgos. 3. Elachista pollutella
Duponchel 1842 [1843] &, El Ribero, Burgos. 4. Elachista vulcana Kaila, 2011 &, Castrobarto, Burgos. 5.
Neotelphusa cisti (Staiton, 1869) &, Zuera, Zaragoza. 6. Teleiopsis paulheberti Huemer & Mutanen, 2012 2,
Pesaguero, Cantabria. 7. Teleiopsis paulheberti Huemer & Mutanen, 2012 &, Pesaguero, Cantabria. 8.
Pammene gallicolana (Lienig & Zeller, 1846) @, Vilallonga de Ter, Gerona. 9. Epinotia cruciana (Linnaeus
1761), 8, Vilallonga de Ter, Gerona.
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leCitas bibliograficas
® Material estudiado

e Citas bibliograficas|
® Material estudiado

Figuras 10-12. Adultos. 10. Filatima huemeri Gastén & Vives, sp. nov., Holotipo, ¢, Mufiochas, Avila. 11.
Filatima huemeri Gastén & Vives, sp. nov., Paratipo, &, Mufiochas, Avila. 12. Luquetia lobella ([Denis &
Schiffermiiller], 1775) @, Aldehuela de Calatafiazor, Soria. 13-16. Mapas de distribucién en la Peninsula
Ibérica. 13. Agnoea nonscriptella Corley, 2014. 14. Elachista vulcana Kaila, 2011. 15. Teleiopsis paulheberti
Huemer & Mutanen, 2012. 16. Luquetia lobella ([Denis & Schiffermiiller], 1775); circulos azules: citas
bibliograficas no examinadas; circulos rojos: material estudiado.
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1mm 05mm

Figuras 17-20. Genitalia macho: 17. Agnoea nonscriptella Corley, 2014, prep. gen. 8665JG. 17a. Idem, detalle
del gnathos. 18. Elachista pollutella Duponchel 1842 [1843], prep. gen. 9405JG. 19. Elachista vulcana Kaila,
2011, prep. gen. 9404JG. 20. Neotelphusa cisti (Staiton, 1869), prep. gen. 8964JG. 20a. Idem, 81 segmento.
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1mm

Figuras 21-24. Genitalia macho: 21. Teleiopsis paulheberti Huemer & Mutanen, 2012, prep. gen. 9435JG. 22.
Filatima huemeri Gastén & Vives, sp. nov., Paratipo, prep. gen. 9200JG. 22a. idem, 81 segmento. 22b. Idem,
prep. gen. 9202JG, detalle del saccus. 23. Filatima textorella (Chrétien, 1908), France, prep. gen. GEL 32 PH
(TLMF). 24. Epinotia cruciana (Linnaeus, 1761), prep. gen. 9298]G.
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Figuras 25-31. Genitalia hembra: 25. Filatima textorella (Chrétien, 1908), France, prep. gen. GEL 769 P.H.
(TLMF). 25a. Idem, detalle del signum. 26. Filatima huemeri Gastén & Vives, sp. n., Holotipo, prep. gen.
9201JG. 26a. Idem, detalle del signum. 27-30. Filatima huemeri Gastén & Vives, sp. nov., signum; 27.
Paratipo, prep. gen. 9088JG. 28. Paratipo, prep. gen. 9203JG. 29. Paratipo, prep. gen. 9205JG. 30. Paratipo,
prep. gen. 9204JG. 31. Filatima textorella (Chrétien, 1908), signum: Francia, prep. gen. 90 18 f. c. OLEK
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32a

Figuras 32-33. Genitalia hembra; 32. Luquetia lobella ([Denis & Schiffermiiller], 1775), prep. gen. 9448JG.
32a. Idem, detalle del antrum y ostium. 32b. Idem, detalle del signum. 33. Pammene gallicolana (Lienig &
Zeller, 1846), prep. gen. 9220JG. 33a. Idem, detalle del antrum y ostium.

SHILAP Revta. lepid., 51 (201) marzo 2023 119



J. GASTON & A. VIVES MORENO

Figuras 34-37. Adultos. 34. Agrotis lasserrei (Oberthiir, 1881), &, Melilla. 35. Amephana aurita (Fabricius,
1787), &, Melilla. 36. Genitalia macho. Amephana aurita (Fabricius, 1787), prep. gen. 61769AV. 36a. Idem,
phallus. 37. Cymbalophora pudica (Esper, 1785), ?, Melilla.
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Figuras 38-41. Adultos. 38. Laothoe austauti (Staudinger, 1877), ¢, Melilla. 39. Hippotion celerio (Linnaeus,
1758), &, Melilla. 40. Hyles tithymali mauretanica (Staudinger, 1871), 8, Melilla. 41. Streblote panda Hiibner,
[1820], 8, Melilla.
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Estados inmaturos de Lepidoptera (LXIII). Nyctegretis
ruminella (La Harpe, 1860) en Huelva, Espana
(Lepidoptera: Pyralidae, Phycitinae)

Manuel Huertas-Dionisio & Pedro M. Bernabé-Ruiz

Resumen

Se describen e ilustran los estados inmaturos de Nyctegretis ruminella (La Harpe, 1860), que vuela en Huel-
va (Espafia), asi como su ciclo bioldgico, su alimentacion (detritus de diversas plantas), su genitalia y su distribu-
cion.

Palabras clave: Lepidoptera, Pyralidae, Phycitinae, Nyctegretis ruminella, estados inmaturos, genitalia, Huelva,
Espafia.

Immature stages of Lepidoptera (LXIII). Nyctegretis ruminella (La Harpe, 1860) in Huelva, Spain
(Lepidoptera: Pyralidae, Phycitinae)

Abstract

The immature stages of Nyctegretis ruminella (La Harpe, 1860) from Huelva, Spain, are described and illustra-
ted, as well as its biological cycle, feeding (detritus of various plants), his genitalia and its distribution.
Keywords: Lepidoptera, Pyralidae, Phycitinae, Nyctegretis ruminella, immature stages, genitalia, Huelva, Spain.

Introduccion

Nyctegretis ruminella (La Harpe, 1860) ha sido descrita de Sicilia y se distribuye por el drea medi-
terrdnea. Vuela en Francia, Espaia, Cércega, Cerdefia, Sicilia y Malta (Karsholt & Razowski, 1996),
Algarve (Portugal) (Corley et al. 2012), Ribatejo (Portugal) (Rosete et al. 2019) y en Turquia (Kermal
et al. 2020). Leraut (2014) la cita de Espafia, Bulgaria, Rumania, Sicilia, Gibraltar, Malta, Francia, Tur-
quia y Africa del Norte. En Espafia se ha citado de Catalufia (Dantart, 2014; Pérez De Gregorio et al.
2014), de Malaga (Revilla, 2015), de la Sierra de Alfacar (Granada) y de Murcia (Garre et al. 2022; Ro-
esler, 1973); de Murcia y Barcelona (Roesler, 1973) y de la Albufera de Mallorca (Consejeria de Medio
Ambiente, 1998).

Los adultos se asemejan a los de las especies Nyctegretis lineana (Scopoli, 1786) y N. triangulella
Ragonot, 1901 (Figuras 1-2). En la bibliografia consultada, las diferencias mas significativas que se ob-
servan al comparar las estructuras genitales de N ruminella con las otras dos especies, ademds de su
menor tamafio en ambos sexos, son las siguientes: en la genitalia del macho, N. ruminella no tiene cul-
cita; en el ginopigio, el signum de N. ruminella es mas pequefio, con posicion vertical dentro del corpus
bursae (Roesler, 1973; Leraut, 2014) y con forma de gota (Kasy, 1975). Una diferencia resefiable de la
genitalia de la hembra se aprecia en el tamafio de las apdfisis descritas por Roesler (1973) y Leraut
(2014): el primer autor las muestra con las posteriores 1/3 mas largas que las anteriores, aproximada-
mente; el segundo, con el que coincide Kasy (1975), las describe con una longitud similar. Ha sido cita-
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da como corsica Mann, 1860, de Cércega, pasando a sinonimia por Roesler (1973) y sefialada por Vi-
ves Moreno (1992, 1994 y 2014). Ademas, se describe como una especie muy localizada, siendo sus
primeros estados y biologia desconocidos.

Material y métodos

El dia 28 febrero de 2002, en el paraje Montemayor (Moguer) se encuentra un grupo de hojas se-
cas en un lentisco (Pistacia lentiscus L.) junto a detritus, con restos de hormigas y capullos blancos, asi
como exuvias de crisdlidas de Cryptoblabes gnidiella (Milliere, 1867) y mucha seda, pareciendo un an-
tiguo nido de arafia y, en su interior, se observé una oruga desconocida (Figura 20). Todo se introdujo
en una caja de pldstico transparente de 15 x 15 x 10 mm para observarla. En los dfas siguientes se ob-
servaron excrementos oscuros, por lo que se dedujo que se alimentaba de los detritus que habia en el
conglomerado, protegiéndose dentro de un tubo de seda y expulsando los excrementos fuera. En marzo
elabor6 un capullo y el dia 27 se observo en su interior la crisdlida, emergiendo una hembra el 15 abril
del mismo afio. A partir de estos datos, en los aflos 2003 y 2004 siguientes, se buscaron mds orugas en
nidos de arafias y restos de hojas secas de otras Pistacia. S6lo en tres de ellos aparecieron las orugas
comiendo de las hojas putridas y restos de las inflorescencias secas, constatdndose una gran dificultad
para encontrarlas. También ha sido observada en hojas secas del tallo floral de Verbascum thapsus L.y
en los restos de las inflorescencias de Tamarix canariensis Willd., en la laguna de las Madres (Palos de
la Frontera) y en el arroyo Algarbe (Hinojos), donde las arafias retinen las inflorescencias secas con se-
da, aprecidandose muchas formas y tamaiios, sobre todo cuando los Tamarix pierden las hojas (Figuras
21-22). En ese momento, resulta mds fécil de localizar entre los restos de los Tamarix debido a que,
ademds, el conglomerado es mayor.

El montaje de genitalias se ha basado en Robinson (1976), utilizando resina soluble al agua
DMHE. El material empleado incluye, entre otros, un binocular Leica MZ6 y un Microscopio Leica
ATC 2000. Las fotograffas de los imagos se han tomado con cdmara réflex Nikon D-500 y objetivo Nik-
kor 60 mm. Las imdgenes se han procesado con los programas Adobe Photoshop © y Helicon Focus ©.

Estados inmaturos

El huevo (Figura 19) de 0,50 x 0,35 mm, tiene el corion rugoso y translicido, a los pocos dias tie-
ne manchas roséceas; si queda unido al sustrato, por un lateral, tiene aspecto oval, y si lo hace por uno
de sus extremos, la apariencia es subcilindrica, esta dltima debe ser su condicién natural cuando esta
suelto entre los detritus. La oruga neonata mide 1 mm de longitud, color amarillento, la cdpsula cefélica
y el escudo protoracico mas oscuro. La oruga de tdltima edad (Figuras 6-7) mide de 10 a 12 mm de lon-
gitud, cuerpo gris, linea dorsal destacdndose en los segmentos abdominales I a VII, sinuosa y mds oscu-
ra, y la zona espiracular un poco mds clara. Setas rubias, con un cerco alrededor gris claro, en la seta
SD2 apenas visible, en las D1 y D2 el cerco es mayor y blanco grisaceo. Las setas SD1 del mesotérax y
octavo urito pupiladas, blancuzcas con el borde negro (Figura 13). Espirdculo eliptico, amarillento con
el peritrema castafio oscuro. Tabula (base de las setas L1 y L2 del protérax, Huertas-Dionisio, 2000)
cuadrangular, castafio oscuro. Ocrea (mancha en las patas anales, Huertas-Dionisio, 2006) castafio os-
curo. Patas tordcicas oscuras. Patas abdominales del color del cuerpo, con los extremos amarillentos
(Figura 8), las ventrales portando ganchos amarillo claro que cierra el circulo (coronadas), con un nu-
mero de uflas grandes y pequeiflas alternadas, de 31 a 34; las anales entre 18 y 19 ufias. La cdpsula cefé-
lica (Figura 9) mide de 1 a 1,15 mm de ancha, castaiio claro con manchas alargadas mds oscuras; sutura
epicraneal larga, como la de Cryptoblabes gnidiella (Milliere, 1867) y las del género Elegia Ragonot,
1887 (Huertas-Dionisio et al. 2016); en las antenas (Figura 11), la antacoria transldcida, con una man-
cha amarillo claro en la zona inferior; el artejo basal translicido; el artejo medio amarillento, con la zo-
na inferior translicida, rematada por una linea oscura y el artejo terminal amarillo claro. El escudo pro-
torédcico (Figura 10) trapezoidal, castafio oscuro, dividido en dos por una linea gris claro. El escudo anal
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(en la Figura 12 con el noveno urito) pardusco o amarillo muy oscuro, es corto, ocupa la mitad poste-
rior del décimo urito, con la zona anterior sinusoide.

La crisélida (Figuras 14-16) mide de 6 a 7,50 mm de longitud, color pajizo oscuro, clipeo, dorso
del protdérax y mesotdrax rugoso, estos ultimos dividido en dos por una linea clara; con pequefias depre-
siones en la zona dorsal del metatérax y en los uritos abdominales 1-4 y 8-9, y rodeando totalmente a
los uritos 5, 6 y 7; la crisdlida de esta especie tiene la particularidad de presentar algunos hoyuelos de
mayor tamafio, dos en el metatérax, seis en la zona dorsal del primero y segundo urito, y cuatro en la
misma zona del tercero y cuarto urito. El dltimo urito es liso, con cuatro filamentos rubios, alargados y
de la misma longitud, y curvados en su extremo, que parten de una placa oscura, que pertenecen a las
setas D2 y SD1 (Figuras 17-18), muy parecido a los de Cryptoblabes gnidiella (Milliere, 1867) (Figura
24) y alos de Metallostichodes nigrocyanella (Constant, 1865) (Figura 23), solo que, en estas dos espe-
cies, la SD1 es mds corta, la distribucién de D1, SD2 y L es muy parecida (Huertas-Dionisio, 2010). El
capullo tiene forma de huso, de 8 x 3 mm, es flojo y poco tupido, por lo que se ve la crisdlida a través
de él, estd protegido por otro capullo mas basto.

QUETOTAXIA

En el esquema setal de la oruga de dltima edad y su denominacién (Figura 13), se ha seguido a
Hinton (1946), observandose que la distribucién de las setas concuerda con la de la subfamilia. La que-
totaxia de Nyctegretis achatinella (Hiibner, [1824] 1796) realizada por Hasenfuss (1960) tiene pocos
detalles. Si comparamos la de N. ruminella (Figura) con la quetotaxia mds desarrollada de M. nigrocya-
nella (Huertas-Dionisio, 2010) y con la de Ancylosis cinnamomella (Duponchel, 1836) (Huertas-Dioni-
sio, 2016), vemos que la seta D1 en los segmentos abdominales I a VIII, es mds corta en cinnamomella,
y mayor y de igual longitud en las otras dos especies; las demas setas, se aproximan mads a las de ni-
grocyanella, solo se diferencian en un pequefio giro, mds brusco en las setas L1 y L2 del octavo urito,
en nigrocyanella la L2 estd arriba de L1, y en ruminella esta debajo (Figura 13). En el escudo anal (Fi-
gura 12), la seta D1 (pequefia) estd situada encima de la SD2, tipico de los Phycitinae.

CICLO BIOLOGICO Y DISTRIBUCION

Por lo que hemos podido averiguar, presenta dos generaciones
comprobadas ex larva, una en abril-mayo y otra en junio-julio, aunque so 3 o .
) . p S .
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vas hasta el 31 de julio. Es posible que exista otra generacion en agos-
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to-octubre (Dantart, 2014; Revilla 2015; Garre et al. 2022). De Huelva S W 1]
ha sido citada de orugas capturadas sobre Tamarix canariensis en el T e
Paraje Natural “Marismas del Rio Piedras y Flecha de El Rompido” 2 I
UTM 29S PB62 (Figuras 21-22); de orugas sobre hojas secas de Ver- e 5

bascum giganteum Willk., en “Marismas del Odiel” UTM 29S PBS1; o e \Jo
de un conglomerado de hojas secas con arafias en 7. canariensis, en R
“Estero de Domingo Rubio” y en “Lagunas de Palos y Las Madres”
UTM 29S PB81 (Huertas-Dionisio, 2007). También de orugas sobre 7. canariensis en la Cafiada de la
Dehesilla (Punta Umbria) UTM 29S PB72; paraje de Montemayor (Moguer) UTM 29S PB92; arroyo
Candén (Trigueros) UTM 29S PB93 y en el arroyo Algarbe (Hinojos) UTM 29S QB23 (ver mapa).

m

Discusion

En los imagos del género Nyctegretis Zeller, 1848, las lineas antemediana y postmediana forman
una figura parecida a la letra V, abierta en su vértice; solo en N. ruminella la postmediana describe dos
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leves vértices (Figuras 1-2), mientras que en las otras especies es practicamente recta. En la genitalia
del macho se observa la ausencia de culcita (Figuras 3-3a) y en la de la hembra (Figuras 4, 4a, 4b y 5)
se aprecia que el signum no es tan pequefio como se ilustra por otros autores (Roesler, 1973; Leraut,
2014), que éste presenta forma de gota vertical alargada dentro del corpus bursae y que las apdfisis pos-
teriores y anteriores tienen una longitud similar (Kasy, 1975); el ductus seminal parte de un pliegue del
corpus bursae, situado en posicion sipero-lateral al signum.

Sobre la biologia de este grupo, s6lo se sabe que las larvas de N. lineana, se alimentan de las hojas
de las ramas cercanas al suelo, protegidas por un tubo de seda, de especies vegetales de los géneros Tri-
folium, Ononis, Artemisia, Antennaria, Gnaphalium, Sedum, Cytisus 'y Helichrysum ( Hasenfuss, 1960),
también citada por Roesler (1973) y Leraut (2014); a diferencia de las de N. ruminella que se alimentan
de diversos detritus (conglomerado de hojas secas y pitridas) y no de hojas verdes. Durante los mues-
treos llevados a cabo en la provincia de Huelva, también se ha comprobado que sus poblaciones son
muy escasas.
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Figuras 1-5. 1. Nyctegretis ruminella (La Harpe, 1860) 3- 15 mm. Ex larva Tamarix canariensis, 12-1V-2005,
El Rompido (Cartaya-Huelva). 2. Nyctegretis ruminella (La Harpe, 1860) ?- 16 mm. Ex larva Tamarix
canariensis, 23-1V-2005, El Rompido (Cartaya-Huelva). 3. N. ruminella &- prep. gen. 05-185pb. 3a. idem,
aedeagus. 4. N ruminella ?- prep. gen. 05-186pb. 4a. idem, detalle del corpus bursae y del ductus seminal. 4b.
idem, detalle del signum. 5. N ruminella @ Ex larva Tamarix canariensis, 10-IV-2005, El Rompido (Cartaya-
Huelva) - prep. gen. 05-187pb - detalle de papilas anales y de las apdfisis.
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Taxonomic revision of Edebessa Walker, 1856
and Langucys Butler, 1878 with descriptions
of eight new species
(Lepidoptera: Megalopygidae, Trosiinae)

Julia S. Volkova

Summary

Taxonomic revisions of two genera of the family Megalopygidae - Edebessa Walker, 1856 and Langucys
Butler, 1878 are given. Two new species are described in the genus Edebessa (E. cryptobia Volkova, sp. nov. and E.
vespera Volkova, sp. nov.), and six new species are described in the genus Langucys (L. reichertae Volkova, sp. nov.,
L. sulaki Volkova, sp. nov., L. witti Volkova, sp. nov., L. artamonovae Volkova, sp. nov., L. cardinal Volkova, sp.
nov., and L. vadimi Volkova, sp. nov.). The diagnoses of the genera and a list of generic autapomorphies are given.
Keywords: Lepidoptera, Megalopygidae, Trosiinae, new synonymy, taxonomy, systematics, Neotropical.

Revision taxonémica de Edebessa Walker, 1856 y Langucys Butler, 1878 con descripcion
de ocho especies nuevas
(Lepidoptera: Megalopygidae, Trosiinae)

Resumen

Se dan revisiones taxondmicas de dos géneros de la familia Megalopygidae: Edebessa Walker, 1856 y
Langucys Butler, 1878. Se describen dos nuevas especies en el género Edebessa (E. cryptobia Volkova, sp. nov. y E.
vespera Volkova, sp. nov.) y seis nuevas especies en el género Langucys (L. reichertae Volkova, sp. nov., L. sulaki
Volkova, sp. nov., L. witti Volkova, sp. nov., L. artamonovae Volkova, sp. nov., L. cardinal Volkova, sp. nov. y L.
vadimi Volkova, sp. nov.). Se dan diagnésticos de los géneros y una lista de autoapomorfias genéricas.

Keywords: Lepidoptera, Megalopygidae, Trosiinae, nueva sinonimia, taxonomia, sistematica, Neotropical.

Introduction

This article includes taxonomic revisions of two genera of the Neotropical family Megalopygidae
- Langucys Butler, 1878, and Edebessa Walker, 1856. A preliminary revision of these two genera in
Trosiinae was undertaken by Hopp (1934). In that work, Hopp considered four taxa, which he
combined into the so-called “Edebessa-Gruppe” within the genus Trosia Hiibner, 1820 [1816]; it
caused numerous confusions in further research. The Edebessa-Gruppe included Edebessa
circumcincta Schaus, 1905 [1906], subspecies E. circumcincta purens Walker, 1856 (although E.
purens was described half a century earlier than E. circumcincta and clearly different from this species
by morphology), Langucys bicolor (Moschler, 1883), L. nigropuncta Druce, 1909 and L. nigrorufus
(Walker, 1864). The inclusion of these species in the genus Trosia was unreasonable and was not
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accepted later (Becker in Heppner, 1995). Most likely, Hopp did not work with any type materials
because his figures differ significantly from known types. Currently, the genus Langucys Butler, 1878
is considered the junior subjective synonym of Edebessa Walker, 1856, thus forming a group with only
five species (Becker in Heppner, 1995). However, species from this complex are characterized by
morphological heterogeneity.

Material and methods

I have examined all type specimens of all taxa of the genera Langucys and Edebessa, as well as
about 320 specimens from the collections of the Museum Witt Miinchen (Munich, Germany) and type
materials from the The Natural History Museum (London, UK), National Museum of Natural History
(Smithsonian) (Washington DC, USA), State Museum of Natural History Stuttgart (Germany) and the
Museum fiir Naturkunde der Humboldt-Universitit (Berlin, Germany). The genitalia preparations
illustrated here were made using standard dissecting techniques and mounted in Euparal on glass slides.
Letters “GU” combined with a number refer to genitalia slide number. Photographs of adult specimens
and male genitalia were taken with a Nikon D-750 camera, and the photo of mouthparts was taken at
the Natural History Museum, University of Oslo (Norway) using an Axio Cam color 506 Camera
mounted on a compound microscope Zeiss Axio Imager M2. Wing venation diagrams and photo
editing were performed in Adobe Photoshop CS 5. In this article the original label data of the studied
material are provided.

The following abbreviations are used:

NHMUK The Natural History Museum (London, UK)

MWM Museum Witt Miinchen (Munich, Germany), now in ZSM (Zoologische Staatssammlung
Miinchen)

CVSM Collection of Victor Sinyaev (Moscow, Russia)

SMNS State Museum of Natural History Stuttgart (Germany)

USNM National Museum of Natural History (the Smithsonian) (Washington, USA)

ZMHB Museum fiir Naturkunde der Humboldt-Universitit (Berlin, Germany)

GU genitalia slide number
TL type locality.
Taxonomy

Edebessa Walker, 1856 was for a long time considered to have two junior subjective synonyms -
Langucys Butler, 1878 and Alimera Moschler, 1883 (Heppner, 1995). Modern results of the
morphological study of these genera have shown that Langucys and Alimera are separate from
Edebessa. Edebessa currently includes four species, two of them are described here as new.

Edebessa Walker, 1856 (Figures 2, 4-13, 19, 42, 44-47)
Cat. Lep. Het. Brit. Mus, 7, 1755
Type species: Edebessa purens Walker, 1856, Cat. Lep. Het. Brit. Mus, 7, 1755.

Adult (Figures 2, 4-13, 42): Medium sized moths, wingspan 38-56 mm. Head black, antennae
bipectinate in both sexes, black. Mouthparts generally strongly reduced. Galea almost completely
reduced to non-functioning short lobes with trichoid sensillae at apex. Labial palpi strongly reduced,
likely not functional, consisting of two bloated shovel-shaped segments; maxillary palpi absent (Figure
2). Head covered with black or red scales; thorax covered with pink and / or black hair-like scales,
abdomen always red or pinkish at least partially (basal segments in E. vespera are diagnostically black).
Forewing lancet shaped. Forewing darker than hindwing, with contrasting, strongly tilted pattern,
pattern follows shape of wing and present as longitudinal light (yellow or red) bands. These bands pass
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along the costal and anal edges and merge with each other under the wing apex - it is suggested they
are originally medial fasciae moved diagonally. Hindwings are monochromatic pinkish or with
darkened anal angle outlined with yellow. Females with abdominal hair pillow apically formed by
densely packed hair-like scales.

Figures 1-2. Mouthparts of Megalopygidae: 1. Edebessa Walker, 1856. 2. Langucys Butler, 1878.

Venation (Figure 42): Forewing. Sc robust, converging with R, which is free and nearly parallel
to Sc. Other veins of radial stem form a complex R, + R; + (R, +R;), which is located on a common
stem as long as 1/3 of the veins themselves. R, + R; + R, of the same length, equidistant from each
other. Medial stem in R-Cu cell distinct in outer part of the cell. Foundation of M, originates from same
base as R-stem. Origin of M, and M; converge at lower corner of discal cell. Both Cu veins present,
clearly visible, nearly parallel to each other and their origins do not strongly converge. A, is presented.
A, joined with A; forming the basal fork as long as 1/5 of the resulting anal stem.

Hindwing: Frenulum unpaired, curved. Radial vein clearly visible along entire length and joins
costal margin just behind Sc forming a stem length of 1/2 of the Sc. Medial stem in R-Cu cell distinct
over a larger of length of the cell. Origin of M, and M; converge. Both Cu veins present, clearly visible.
A, reduced and developed only as thin membranous fold. A, and A; clearly visible.

Male genitalia (Figures 44-47). Genitalia reduced in size relative to the body (the width of the
complex from one valva apex to another is ca. 2-3 mm; the height 5-6 mm). Uncus triangular, fused
with tegumen. Nucullus of valvae elongate, slender and tongue-shaped. Their length approximately
equal to length of the genital complex. Saccular part of valvae fused with vinculum annularly at base.
Vinculum with two small distal triangular processes, bloated laterally. Aedeagus large, its length twice
the length of the genital complex. Single long cornutus present (approximately fi of the aedeagus
length). Pregenital segments unmodified.

Female genitalia (Figure 58): Papillae anales squared, with protruding triangular tips, densely
covered with short setae. Apophyses anteriores more robustly sclerotized and slightly longer than
apophyses posteriores. Ostium rounded. Area around ostium lobate. Ductus bursae membranous, broad,
gradually transitioning into large, ribbon-shaped corpus bursae without additional areas of
sclerotization.

Autapomorphies of genus include highly modified wing pattern of diagonal type and lancet-
shaped wing.

Sexual dimorphism: Females are larger than males and more robust in structure, abdomen apically
with a hair pillow formed by densely packed hair-like scales.

Biology: Imago aposematic in coloration. At rest moths fold forewings roof-like over the
abdomen, costal margin of hindwings protrudes considerably from under costa of forewings, the front
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legs are directed forward, the head inclined to the substrate (Figure 13). The eggs are probably laid in a
cluster and interbedded or covered with scales from female’s abdomen. Species of this genus inhabit
mountainous and forest biotopes. Immature stages and food plants are not known.

Distribution: The range of the genus covers the northern and central parts of the South American
continent, from Peru to Brazil and French Guiana.

Four species are included so far in Edebessa Walker, 1856: E. circumcincta Schaus, 1905; E.
cryptobia Volkova, sp. nov.; E. purens Walker, 1856; E. vespera Volkova, sp. nov.

Key to species of the genus Edebessa Walker, 1856

1(4). Head and thorax black. Abdomen red, except for a few black basal segments.

2(3). Forewings gray, red forewing fascia narrow, hindwings gray with red marginal fascia ....................
................................................................................................................................... E. circumcincta

3(2). Forewings black, red forewing fascia wide, hindwings red with a small black stroke in the center
on the anal margin of the WING .....c..cccecieiiiiiiiiinininicee e E. cryptobia

4(1). Head, whole abdomen and hindwings deep pink.

5(6). Thorax deep pink with small patches of black hairs. Forewings brown-gray with pink suffusion.

ADAOMEN PINK ..ottt sttt ettt ettt E. purens
6(5). Thorax black with small patches of pink hairs. Apex of the abdomen black, forewings brown-gray
WIthOUE PINK SCALES ...eeiiiiiiiiieii ettt et et E. vespera

Edebessa circumcincta Schaus, 1905 (Figures 4-6, 2-4, 44)
Edebessa circumcincta Schaus, 1905 [1906]. Proc. U. S. Nat. Mus., 29, 335
TL: St. Jean, Maroni River, FRENCH GUIANA. Holotype &, USNM [examined].

Material: Holotype 1 &, St. Jean, Maroni, FRENCH GUIANA, Schaus coll. (USNM); ECUADOR,
Napo, Hollin, 0°42°46”S/ 77°44°26”W, 1 &, 8-9-X1-2011, H = 1321 m, Siniaev, Romanov leg.; PERU,
Camicana - Chico, Rio Carbon, Madre de Dios, Manu Park, 800-1000 m, 2 33, 3-IV-1998; Dep.
Cusco, Chontachaca, Manu-Park, 800 m, 1 &, 1999, R. Marx; Dep. Amazonas, Puente Nieva, 700-800
m, 1 &, VI-2007, R. Marx (all in MWM).

Adult (Figures 4-6): Large moths, wingspan of males 45-47 mm, length of forewing 20 mm, of
hindwing 14 mm. Wingspan of single known female 52 mm, length of forewing 18 mm, hindwing 11
mm. Head, antennae, and thorax black. Apex of abdomen reddish orange. Forewings gray, with
contrasting, strongly tilted pattern, following shape of wing, and represented by longitudinal bands of
two colors (red inside and black outside). Hindwings gray with red band at anal margin of the wing.
Medial part of red band bears a black stroke.

Male genitalia (Figure 44): Differs from other congeners by slender, elongated uncus and cucullus
of valvae, prolate triangular apex of vincular processes. Cornutus half the length and wider compared to
congeners.

Diagnosis: From the other species differs by gray wing color (other species have black or brown-
gray ground color). The morphologically similar E. cryptobia sp. nov. differs by the red-black forewings,
hindwings, and forewing fascia (E. circumcincta has gray forewings with contrasting bicolored bands
(red inside and black outside) whereas E. cryptobia sp. nov. has black forewings with contrasting red
bands and monochromatic red hindwings). In male genitalia E. circumcincta differs by uncus shape (in
E. cryptobia sp. nov. the uncus is shaped like an isosceles triangle) and by the cucullus of the valvae (E.
cryptobia sp. nov. has wide band-shaped valvae with a tuft of setae apically on the cucullus).

Biology: Habitat at the altitudes from 700 to 1321 m a.s.l. The imago flies from June to
November.

Distribution: French Guiana, Peru.

Edebessa cryptobia Volkova, sp. nov. (Figures 11-12, 45)

Material: Holotype &, PERU, Dep. Madre de Dios, Manu - Park, Camicana-Chico, Rio Carbdn,
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800-1000 m. 3-IV-1998 (GU 27655, MWM); Allotype, PERU, Cuzco, 7 km NE Mandor, 13° 18,7°S 70°
49,5°W, 1 ¢, 6-XI1-2010, H = 890 m. V. and S. Sinyaev + Y. Bezverkhov (CVSM).

Adult (Figure 7, 12): Wingspan of male 47 mm, length of forewing 23 mm, hindwing 8 mm.
Wingspan of single known female 49 mm, length of forewing 21 mm, hindwing 12 mm. Antennae,
head, and thorax black, abdomen red. Forewings black, edges of forewing with red fascia becoming
yellow apically. This fascia forms an isosceles triangle inside contour of the wing. Hindwings are red,
slightly darkened basally. Anal margin of the hindwings with a small black stroke.

Male genitalia (Figure 45): Valvae are ribbon-shaped. Cuccular apex with a tuft of setae.
Vinculum processes triangular. Outer side of vincular processes smooth, inner side is concave.
Aedeagus large, cornutus robust, lancet-shaped, its length ca.1/3 that of aedeagus.

Diagnosis: From the congeners, this new species differs by the black ground color of the forewings.
From the morphologically similar E. circumcincta, E. cryptobia differs by black forewings, red
hindwings, and red forewing fascia. In addition, the forewing fascia of E cryptrobia forms an isosceles
triangle inside the contour of the wing. The male genitalia differ by the shape of the uncus and by the
cucullus of valves as pointed out above (valvae are ribbon-shaped, cuccular apex with a tuft of setae).

Biology: The holotype was collected within an altitude range of 800-1000 m a.s.l. in April.

Distribution: Peru.

Etymology: The species is named due its cryptic resemblance to E. circumcincta.

Taxonomic note: Another male of this species was depicted by Hopp (1934: 160, pl. VI) in his
revision of Megalopygidae but mistakenly listed under the name E. circumcincta Schaus, 1905.

Edebessa purens Walker, 1856 (Figures 8-9, 13, 46, 58)
Edebessa purens Walker, 1856. Cat. Lep. Het. Brit. Mus., 7, 1756
TL: Rio de Janeiro [BRASIL]. Holotype ?, NHMUK [examined].

Material: Holotype @, Rio [de Janeiro] (NHMUK); BRaASIL, Espirito Santo, Santa Leopoldina,
Biriricas ca. 700 m, 3 88, 20-III-20-IV-1997, Thony leg.; Minas Gerais, Poté, ca. 500 m, 1 &, 20-IX-
1997, Thony leg; Rondonia, vic. Cacaulandia, rancho Grande, 350 m, 1 &, III-1999, R. Alves de Santos
leg; Santa Leopoldina, Biriricas ca., 700 m, 1 ¢, 20-1II-20-1V-1997, Thény leg.; Rondonia, vic.
Cacaulandia, Rancho Grande, 350 m, 1 @, XI-1999 (all in MWM).

Adult (Figures 8-9): Wingspan of male 42-45 mm, female 50-56 mm. Length of forewing of male
19 mm, hindwing 12 mm. Length of forewing of female 23 mm, hindwing 15 mm. Antennae black;
head, thorax and abdomen pink red. Forewings brown gray with pink scales on all surfaces of wings
and with colored fascia. Inner fascia pink, outer thin yellow fascia, and outside wide black fascia.
Central area of wings between the elements of the pale pattern is lightened. Hindwings pink. Anal
margin of the hindwings with a small black stroke outlined by yellow.

Male genitalia (Figure 46): Valvae band-shaped, cuccular apex slightly dilated and covered of
setae. Uncus shaped as an isosceles triangle. Aedeagus large relative to genitalia, cornutus robust,
spine-shaped, its length ca.1/2 of aedeagus.

Female genitalia (Figure 58): Papillae anales squared, with irregular protruding triangular tips.
Ostium rounded. Ductus bursae membranous, broad, gradually passing into large, ribbon - shaped bursa
without additional area of sclerotization.

Diagnosis: The distinctive feature of this species is the color of the forewings and thorax (which
are pink red with black scales). The morphologically similar E. vespera sp. nov. is differentiated by the
shape and size of the vinculum processes (in E. purens the processes are smaller, triangular whereas the
processes of E. vespera are larger and bloated basally). In addition, the uncus of E purens is shaped as
an isosceles triangle (the uncus of E vespera is expanded basally) and the cornutus of E. purens more
robust. Edebessa purens is genetically distinct from the similar E. vespera sp. nov. by 4,8 % (COI).

Biology: The species was collected at altitudes ranging from 350 to 700 m a.s.l. where it is on the
wing in autumn and spring and thus presumably develops in two generations. Supposedly the species is
not rare.

Distribution: Brazil.
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Remarks: According to the results of molecular genetic studies by COI from BOLD it was found
that a specimen from French Guiana (Figure 1) under code YTRTFCB 2344567 is a species of
Edebessa. On the phylogenetic tree this specimen is sister to E. purens from Espirito Santo, with a
distance of 4.8 %. After morphological analysis of this specimen, it was found that it differs from E.
purens by the black color of the thorax and monochromatic pattern of forewings. Similar specimens
were found in the MWM; and they are described here as E. vespera sp. nov.

1%
Edebessa circumcincta [92] Brazil Maranhao Megalopygidae
I Edebessa circumcincta[93]Brazil Maranhao Megalopygidae
Megalopygidae [94] Brazil. ParaMegalopygidae
Edebessa vespera[95] French GuianaMegalopygidae
—I Edebessa purens|[96] Brazil Espirito Santo Megalopygidae
| Edebessa purens|[97] Brazil Espinto Santo Megalopygidae
[Langucys bicolor[98] French GuianaMegalopygidae
1Langucys bicolor[99] French GuianaMegalopygidae

Figure 3. Phylogenetic relations between the species of Edebessa Walker, 1856 and Langucys Butler, 1878
(algorithm Kimura 2 Parameter marker COI, from BOLDSystem).

Edebessa vespera Volkova, sp. nov. (Figures 7, 10, 47)

Material: Holotype &, BRASIL, Espirito Santo, Santa Leopoldina, Boquerao, 600 m, 20-III-20-IV-
1997, Thony leg (GU 27651, MWM).

Paratypes: BRrASIL, Espirito Santo, Santa Leopoldina, Biriricas ca. 700 m, 5 &8, 20-III-20-IV-
1997, Thony leg.; Espirito Santo, Santa Leopoldina, Dorf Tirol, 700 m, 4 33, May 2000, Thony leg.;
Bahia, Camacan, 15°24’S/39°30°W, 4 33, March 2012, Thony leg.; PERU, Tinga Maria, 1 &, 1997,
Dep. Madre de Dios, Manu-Park, Chamichana-Chico, Rio Carbén, 800-1000 m, 1 &, 3-IV-1998;
Bagua, 800 m, Dep. Amazonas, 1 &, Sept.-Oct. 2000, Frank Meister coll. (all in MWM).

Adult (Figures 7, 10): Wingspan of male 38-42 mm. Length of forewing 21 mm, hindwing 10
mm. Antennae black; head pink, thorax black with pink scales. Abdomen pink red, basally black.
Forewings brown gray with colored fascia. The inner fascia pink, above it is a thin yellow fascia (most
visible apically) and outside is wide black fascia. Hindwings are deep pink with a yellow margin fascia;
anal margin of the hindwings with a small black stroke at the central margin.

Male genitalia (Figure 47): Valvae band-shaped, cuccular apex slightly dilated and covered in
setae. Uncus triangular and expanded basally similar to the prolate triangular apex of vincular
processes. Aedeagus is large relative to genitalia; cornutus robust, spine-shaped, its length reach ca.1/2
of aedeagus.

Female unknown.

Diagnosis: This species differs from other congeners by the deep pink color of the hindwings and
by the color of the thorax (which is black with pink scales). The morphologically similar species E.
purens differs by the black color at the base of the abdomen and by the shape and size of the vincular
processes (in E. purens the processes are smaller, triangular whereas those of E. vespera are larger and
bloated basally). In addition, uncus of purens forms an isosceles triangle (the uncus of E. vespera is
expanded basally) and the cornutus of E. purens more robust. Genetically, this species is distinct from
the similar E. purens by 4,8 % (COI).

Biology: Habitat at altitudes from 350 to 1000 m. a.s.l. The imago flies in autumn and spring -
presumably, in two generations. Most likely, the species is not rare.

Distribution. Brazil, Peru, French Guiana.

Etymology: Vespere (Latin) - evening, for its rich pink color like the sky during sunset.

138 SHILAP Revta. lepid., 51 (201) marzo 2023



TAXONOMIC REVISION OF EDEBESSA WALKER, 1856 AND LANGUCYS BUTLER, 1878

Langucys Butler, 1878, stat. rev. (Figures 3, 14-41)

Trans. ent. Soc. London, 1878, 49

Type species: Glanycus nigrorufus Walker, 1864, Cat. Lep. Het. Brit. Mus., 31, 283, by original
designation.

= Alimera Moschler, 1883, syn. rev. Verh. zool.-bot. Ges. Wien., 32, 340

Type species: Alimera bicolor Moschler, 1883, Verh. zool.-bot. Ges. Wien., 32, 340, by monotypy.

Remarks: Currently, the genus Langucys Butler, 1878 is considered the junior subjective synonym
of Edebessa Walker, 1856, thus forming complex group by morphology with four species. As a result
of this research, the taxonomic volume was increased to 10 species and Langucys Butler, 1878, stat.
rev. is treated as a valid genus.

Adult (Figures 14-41): Medium sized moths, wingspan 30-50 mm. Head black, antennae
bipectinate in both sexes, black. Mouth parts generally strongly reduced. Labial palpi strongly reduced,
probably not functioning, consisting of two tongue-shaped segments; maxillary palpi and galea absent
(Figure 3). Thorax covered with red and / or black hair-like scales, abdomen red or black (at least
partially basal segments of some species are diagnostically black). Forewings are black with red pattern
in the form of teardrops and fascia, which follow shape of wings. Apex of forewing pointed and
sometimes weakly falcate. Hindwings black with red spot or pattern, which follow the contour of
wings.

The imago is aposematically colored. At rest the moths fold their forewings roof-like, the costal
margin of the hindwings protrudes from under the costa of the forewings, the front legs are directed
forward, the head is inclined to the substrate (Figure 20). Collected moths are exude a pungent smell.
Presumably, hemolymph of the moths contains toxins that makes them inedible.

Venation (Figure 43): Forewing. Sc robust, converging with R, which is free and almost parallel
to Sc. Other veins of radial stem form a complex R, + R; (R, + R;), which is located on a common stem
as long as 1/2 of the veins themselves. R, + R; + R, of the same length, equidistant from each other.
Medial stem in R-Cu cell distinct in outer part of the cell. Origin of M, from the same base as R-stem.
Origin of M, and M; converge. Both Cu veins present, clearly visible, almost parallel to each other and
their origins insignificantly converging. A, is present. A, joined with A; forming basal fork as long as
1/3 of the resulting anal stem. No additional veins presented.

Hindwing: Frenulum unpaired, curved. Radial vein clearly visible along its entire length and joins
costal margin just behind Sc forming a stem length of 1/2 of the Sc. Medial stem in R-Cu cell distinct
on a larger extent of the cell. Origin of M, and M; converge. Both Cu veins present, clearly visible. A,
reduced and is developed only as a thin membranous fold. A, and A; clearly visible.

Male genitalia (Figures 48-57): Generally, the genitalia are fully consistent with what is typically
seen in the structure of Trosiinae (Volkova et al. 2017) and rather homogenous within the genus.
Genitalia complex reduced in size (the width of the complex from one valvar apex to another is ca. 3-4
mm; the height is 5-6 mm). Tegumen is slender, hood - shaped. Uncus triangular, fused with tegumen.
Nucullus of valves are elongate, tongue-shaped with the extended apex. Their length is approximately
equal to the length of the genital complex. Saccular part of valves fused with vinculum annularly at
base. Laterally from this structure located is juxta in the form of two rounded processes. Vinculum with
two distal small processes with rounded triangular apex. Aedeagus large, its length is twice longer as
the genital complex. Cornutus single, long (approximately fi of the aedeagus length), similar to that of
Edebessa. Pregenital segments unmodified.

Female genitalia (Figures 59-60): Papillae anales squared, with protruding triangular tips, densely
covered with short setae. Fore apophysis stronger and slightly longer that hind one. Ostium rounded.
Area around ostium lobate. Ductus bursae membranous, broad, gradually passing into large, ovoid
bursa is different size without additional areas of sclerotization.

Autapomorphy of the genus is a highly modified pattern of oblique type. The medial system of the
pattern transforms into separate elements (mostly of concentric type).

Sexual dimorphism: The genus is characterized by sexual dimorphism where females are larger
and with hair pillow on abdomen apically formed by densely packed hair-like scales.
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Remarks: Until now, the genus Langucys Butler, 1878 was considered the junior subjective
synonym of Edebessa Walker, 1856 (Heppner, 1995). According to this research, the genus Langucys
Butler, 1878 differs from Edebessa Walker, 1856 by the several important morphological features,
including the-mouth parts (galea of Langucys are absent), genitalia (Langucys has juxta and a hood-
shaped tegumen), wing pattern and the shape of the wings (forewings of Langucys with pointed and
sometimes is weakly falcate apices. Forewings pattern with red teardrops and fascia in Langucys).
Species of Edebessa are characterized by lancet-shaped and parallel-sided forewings with a pattern that
follows the shape of the wings. The strongly reduced labial palpi is typical for this Edebessa. Labial
palpi of Langucys are probably not functional, they consist of two bloated shovel-shaped segments. As
result, the presence of constant and diagnostic features allows Langucys to be treated as a valid genus
distinct from Edebessa.

The status of the genus Alimera Moschler, 1883 (type species Alimera bicolor Moschler, 1883)
has also been revised. Until now, this genus was considered the junior subjective synonym of Edebessa
Walker, 1856. Analysis of diagnostic characters of this genus show that Langucys and Alimera are
congeneric.

The number of included species in Langucys is hereby increased to 10 as the result of this
research; six of them are described as new. Species of Langucys are very difficult to diagnose because
complicated wing patterns can hardly be characterized. The image of the holotype of the female of L.
bicolor from Moschler (1883) does not match the habitus of the holotype specimen. This inaccuracy
had caused incorrect identifications. In addition, the image from the article of Hopp (1934) does not
illustrate the diagnostic features of L. bicolor. Presumably, when writing the article Hopp did not use
the holotype of L. bicolor and instead relied on the figure from Moschler (1883). The use of figures
from these articles contributes ongoing incorrect definitions of these taxa and confuses the taxonomy of
the genus.

Species of the genus Langucys are well distinguished by features of the wings pattern which
divide the genus into two species-groups. The first type of pattern is a system of toothed red fascia (L.
bicolor (Moschler, 1883), L. nigrorufus (Walker, 1864), L. reichertae Volkova, sp. nov., L. languciatus
(Schaus, [1905])). The second type is represented by a system of black spots arranged in vertical or
diagonal chains (L. nigropuncta Druce, 1909, L. cardinal Volkova, sp. nov., L. vadimi Volkova, sp.
nov., L. artamonovae Volkova, sp. nov., L. sulaki Volkova, sp. nov., L. witti Volkova, sp. nov.). These
characters allow the separation of species of Langucys into two species-groups - the bicolor species-
group (Figures 55-57) and the nigropuncta species-group (Figures 58-60). The locations of the
elements of the wing pattern are diagnostic for species but often difficult to describe, therefore a special
illustration (Figures 55-60) is given here. Additionally, species are well distinguished by the coloration
of the thorax, abdomen, and red shades in the pattern of the wings. There are species ranging in color
from carmine - pink to orange and red of different saturation within the genus. Saturation of pattern and
its color is species-specific.

Distribution: Range of the genus covers the northern and central parts of the South American
continent - from Ecuador, Peru and Chile to French Guiana and Surinam. Immature stages and food
plants are not known.

Ten species are included so far in Langucys Butler, 1878, six are described as new:

bicolor species-group: L. bicolor (Moschler, 1883); L. nigrorufus (Walker, 1864); L. reichertae
Volkova, sp. nov.; L. languciatus (Schaus, 1905).

nigropuncta species-group: L. cardinal Volkova, sp. nov.; L. vadimi Volkova, sp. nov.; L.
artamonovae Volkova, sp. nov.; L. nigropuncta Druce, 1909; L. sulaki Volkova, sp. nov.; L. witti
Volkova, sp. nov.

Key for species of the genus Langucys Butler, 1878.
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2(5). Red pattern contains concentric circles and weakly toothed fascia. Percent of the wing area
covered by the pattern approximately 40 %

3(4). The center of costa of forewing adjoins a single red concentric Spot ...........ccccceveeneee. L. nigrorufus

4(3). Red pattern of forewing contains two concentric spots in costal and basal regions of the wing .......
..................................................................................................................................... L. languciatus

5(2). Coverage of the red pattern approximately 70 % of wing. Pattern contains two concentric spots
and expressed toothed fascia.

6(7). Red concentric circle in costal area is full. The black field between the costal and basal spots is

small, approximately equal to the diameter of SPOLS .....cceecveverierienenenencrieiccccee L. bicolor
7(6). Red concentric spot is interrupted in costal area. The black field between the costal and basal
spots fairly wide, approximately 1.5 of the diameter of SPOts .........cccecevveererrcnrenenee L. reichertae

8(1). Pattern of forewing contain the system of black spots arranged in two vertical rows. Forewings

black with fields of colored scales. Color of scales from cinnabar red to crimson ..............ccccccceee.

.............................................................................................................................. nigropuncta-group

9(10). Pattern of forewing contain the large spot. Diameter of this spot is fivefold larger than the other

spots. The field of colored scales is 1€d-0range .........cccceeeererererieieicrenerereneeeeneen L. vadimi

10(9). All spots of wing pattern approximately equal in size. The field of colored scales is orange,
cinnabar red or crimson.

11(12). Margin of field of colored scales is highly wavy. Pattern of forewings contain the two vertical

rows of spots. Second row contain 3 spots, and the second spot in this row is twice as large as

the next and the previous one. The field of colored scales is cinnabar-red ................. L. cardinal
12(11). Margin of field of colored scales is smooth or slightly wavy. In the second row of spots is single
spot only.

13(16). Thorax orange.
14(15). The field of colored scales is pale orange. Spots from the first row are small, the second spot is

larger than the others. The single spot of second row is triangular. ...........cccceceverinennenne. L. witti
15(14). The field of colored scales is deep orange. Colored scales mixed with black (the effect of wear).
The single spot of second row is irregularly shaped ........c..ccccocevieiiiiiiinnininene L. nigropuncta

16(13). Head, thorax, and abdomen black.
17(18). The field of colored scales is red - crimson. Pattern of forewing with small black spots of equal
size. The single spot of second row is 1.5 smaller than the spots from first row. ..........cccceeennee.

.......................................................................................................................................... L. sulaki
18(17). The field of colored scales is deep orange. The single spot of second row is bean-shaped and
three times larger than the other SPOLS .........ccccoveviereriiiiininieeeeeee e L. artamonovae

Langucys bicolor (Moschler, 1883) comb. nov. (Figures 15-17, 34-35, 48)

Alimera bicolor Moschler, 1883. Verh. zool.-bot. Ges. Wien, 32, 340, taf. 18, Figure 29

TL: “Ohne Angabe des Fundortes aber nach Mittheilung von Dr E. Hoffman aus Surinam”. Holotype
?, SMNS [examined].

Material: Holotype @, [SURINAM] (SMNS); Franz. Guayana, Plateau des Mines, S. Jean du
Maroni, 125 m, 2 33, Juli, 1996 (all in MWM).

Adult (Figures 15-17, 34-35): Medium sized moths, wingspan 32-35 mm, length of forewing 16
mm, of hindwing 12 mm. Head, antennae and thorax are black. Abdomen is carmine red. Forewings are
black, with carmine red teardrops in the center of the wings. Inside each teardrop there is a black spot.
Two large red concentric spots are located in the costal and basal parts. The distance between them is
approximately 1/6 of diameter of the spot. Hindwings with a red band at the margin of the wing. The
basal part is darkened. The male wing pattern is fully consistent with that of females.

Male genitalia (Figure 48): Uncus is triangular and expanded at base. Valves are band-shaped,
wide, and short (length of cucullus does not exceed fi of length of genital complex), covered of setae.
Aedeagus is large; cornutus long, sharpened.

Diagnosis: Differs by form and length of cucullus of valvae and by the typical pattern of the wings
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(characterized by the presence of concentric spots in the basal and costal parts and carmine red
teardrops in the center of the wings). The distance between concentric spots is approximately 1/6 of
diameter of the spot.

Biology: Habitat at the altitude of 125 m a.s.l. Imago flies in summer.

Distribution: Presumably a limited area. The species is so far known only from French Guiana and
Surinam. According to the literature L. bicolor is considered a common species in the tropical forest
zone of the Neotropical region. My studies have shown that most specimens identified as ‘L. bicolor’
are incorrectly identified and belong to other species of this group.

Taxonomic note: The type of female is kept in SMNS and the habitus of this holotype is quite
different from the drawing in the article of Moschler (1883) (Figures 40-41, this article). This has led
further confusion in the identification of this species. In Moschler (1883) the original image of a type of
female and a reconstruction of the drawing from the description of Moschler are present.

Langucys nigrorufus (Walker, 1864) comb. rev. (Figures 18-20, 36, 49)

Glanycus nigrorufus Walker, 1864. Cat. Lep. Het. Brit. Mus., 31, 283

TL: BOGOTA. Holotype 8, NHMUK [examined].

= Edebessa obusta Dognin, 1920. Hét. Nouv. Amer. Sud., 18, 12

TL: “La Union, rio Huacamayo, Carabaya, Pérou Sud-Est”, PERU. Holotype &, USNM [examined].

Material: Holotype Glanycus nigrorufus 3, [BoLivia, Bogota] (NHMUK); Holotype Edebessa
obusta 3, La Union, Rio Huacamayo, Carabaya, S. E. Peron leg. (USNM). PERU, prov. Satipo Junin,
Calabaza, ca. 2360 m, 2 88, XII-1997, A. Ugarte. ECUADOR, Pichincha, camp. Bella Vista, 0°00’41”S/
78°41°17°W, 2230 m, 1 &, 5-19-I11-2012, Brechlin and Siniaev leg (all in MWM).

Adult (Figures 18-20): Medium sized moths, wingspan 38-40 mm, length of forewing 19 mm, of
hindwing 16 mm. Head, antennae and thorax are black whereas abdomen is red. Forewings are black,
with a thin red fascia on the edge of the wing. The lower part of the fascia duplicates the shape of the
wing. Discal area of the forewing with a single concentric spot. Basal part of the wings with red scales.
Hindwings are black with a narrow red fascia along the margin of the wing.

Male genitalia (Figure 49): Uncus is large, triangular. Cucullus are slender, long and covered of
setae. Vinculum with two distal triangular processes. Lateral surface of this processes are membranous,
weakly sclerotized at the base. Aedeagus is large; cornutus long, sharpened, its length reach ca.1/2 of
aedeagus.

Female unknown.

Diagnosis: The shape of the vincular processes is diagnostic (lateral surface of this processes are
membranous, weakly sclerotized at the base). The diagnostic feature of the species is the presence of a
single concentric spot in the discal area of the forewings.

Biology: This is a high mountain species; its habitat is at altitudes over 2000 m a.s.l. The studied
specimens were collected in winter and spring.

Distribution: Probably has a wide area covering the entire West coast (northwest Ecuador,
southwest Peru, central Colombia).

Langucys reichertae Volkova, sp. nov. (Figures 15, 31, 56)

Material: Holotype &, CoLoMmBIA, Meta Restrepo, Alto del Caney, 910 m, 04° 17°31”N / 73°
35’41”W, 28-30 Sept 2014, Sinjaev, Marquez & Machado (GU 36382, MWM).

Adult (Figure 21): Medium sized moths, wingspan 34 mm, length of forewing 12 mm, of
hindwing 8 mm. Head, antennae and thorax are black. Abdomen is red. Forewings are black, with a
narrow red fascia on the edge of the wing. The anal part of the fascia duplicates the shape of the wing.
Pattern of the wings contains of two concentric spots. Distance between spots approximately 1,5 of
diameter of this spots). Upper concentric spot is interrupted in costal area. Hindwings are black with a
thin red fascia along the margin of the wing. Fascia forms a loop-shaped bend near the outer margin of
the wing.
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Male genitalia (Figure 50): Uncus is triangular with prolate and sharpened apex. Cucullus is
clavate, covered of setae. Vinculum processes are triangular, external sides of this processes are
bloated.

Female is unknown.

Diagnosis: This species differs from the majority of its congeners by the shape of the uncus and an
interrupted concentric spot in the wing pattern. The morphologically similar L. bicolor differs by
bloated external sides of the vinculum processes and a wide black field between the costal and basal
spots (distance between spots of L. reichertae approximately 1.5 times the diameter of this spots).

Biology: The holotype was collected at an altitude of 910 m a.s.1. in late September.

Distribution: Colombia, Ecuador.

Etymology: This species is named in honor of Madame Heike Reichert in gratitude for her many
years of work in the Museum Witt Miinchen.

Langucys languciatus (Schaus, 1905) comb. nov., syn. rev. (Figures 22-23, 38, 51)
Edebessa languciata Schaus, 1905. Proc. U. S. Nat. Mus., 29, 33
TL: «St. Jean, Maroni River, French Guiana». Holotype ¢, USNM [examined].

Material: Holotype %, F. Guiana, Maroni, St. Jean (USNM); F. Guayana, Umg. Roura, 04°46°52”
N/ 52°24°39” W, 101 m, 2 38, 6-X1-2009, Puchner leg. (all in MWM).

Adult (Figures 22-23): Medium sized moths, wingspan 39-41 mm, length of forewing 16 mm, of
hindwing 12 mm. Head, antennae and thorax are black. Abdomen is orange. Forewings are black, with
red orange toothed fascia, which duplicates the shape of the wing. Pattern of the wings contains of two
large concentric spots - costal and basal. Spots are the same size (approximately 4 mm in diameter).
Hindwings are black with orange-red fascia along the margin of the wing and narrow fascia at the base
of hindwings.

Male genitalia (Figure 51): Uncus is isoscelently triangular. Cucullus are thin, tongue-shaped, and
long (approximately 1.5 as much than genital complex). Cornutus is shorter and wider than in other
species.

Diagnosis: This species differs from others by the long, tongue-shaped valvae, the isosceles
triangle shape of the uncus and a short, wide cornutus. The pattern of the wings (two large concentric
spots on the forewings and small fascia at the base of hindwings) is also diagnostic for the species. The
morphologically similar L. bicolor differs in wing pattern (forewings of L. languciatus are without red
teardrops; the pattern of the forewings of this species includes only two large concentric spots and
fascia) and male genitalia (cucullus of L. languciatus are thin, tongue-shaped and long, the uncus is the
shape of an isosceles triangle).

Biology: Habitat at an altitude of 101 m a.s.l. (elevation information is known for only one
specimen). The studied samples were collected in late autumn.

Distribution: French Guiana.

Taxonomic note: Until now, L. languciatus was considered the junior subjective synonym of L.
bicolor (see Heppner, 1995). The presence of characteristic features (in comparison to L. bicolor, L.
languciatus differs by wing pattern and structure of male genitalia) allows restoring this taxon at the
rank of valid species.

Langucys sulaki Volkova, sp. nov. (Figures 24, 39, 52)

Material: Holotype &, CoLOMBIA, Antioquia, Municipio de Yarumal, Vereda Ventanita, 2020 m,
07°04> 15°N /75° 26’ 59”W, 1-4 Dec 2014, Sinjaev, Marquez and Machado (GU 36432, MWM).

Paratype: &, COLOMBIA, Antioquia, Municipio de Yarumal, Vereda Ventanita, 2020 m, 07° 04’
15"N /75°26° 59”W, 11-16-X1-2014, Sinjacv and Machado (MWM).

Adult (Figure 24): Medium sized moths, wingspan 36 mm, length of forewing 14 mm, of
hindwing 11 mm. Head, antennae, thorax, and abdomen are black. Forewings are black with field of
red-crimson scales. Inside this field there are seven equal-sized spots, forming a concave vertical row.
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Behind this line, closer to the costal area, situated a single triangular spot which is 1,5 smaller than
others. Hindwings are black with group of red scales at the upper part. These red scales are divided into
two strokes - large stroke closer to the outer edge and smaller is basal.

Male genitalia (Figure 52): Uncus is triangular, slightly bloated at base. Cucullus is clavate,
covered of setae. Sacculus strongly bloated. Triangular processes of vinculum with wavy outer edge.
Cornutus is bent to the ventral side.

Female is unknown.

Diagnosis: Differs from other species by the form of the sacculus (which is strongly bloated), the
cornutus (which is bent to the ventral side), and by the specific pattern of the forewings (red-crimson
color and size and form of the single spot).

Biology: This is a high mountain species. The studied samples were collected at an altitude of
2020 m a.s.l. in the autumn-winter period.

Distribution: Colombia.

Etymology: This species is named in honor of Mr. Harald Sulak, a staff member of the Museum
Witt Miinchen, for his work to the benefit of the Museum and his support of my research.

Langucys nigropuncta Druce, 1909, comb. rev. (Figures 25-26, 53)
Langucys nigropuncta Druce, 1909. Ann. Mag. nat. Hist., (8) 3, 345
TL: «W. Colombia, San Antonio, 5800 feet», COLOMBIA. Holotype ¢, NHMUK [examined].

Material: Holotype ¢, W. CoLOMBIA, San Antonio, 5800 ft., G. M. Palmer (NHMUK); Valle de
Cauca, Reserval forest “La Albania”, 1640 m, 03°37°32” N/ 76°23°54” W, 4 33, 2-5-X1-2013, V.
Sinyaev leg.; ECUADOR, Pichincha prov, camp. Bella Vista, 0°00°41”S/ 78°41°17”W, 33 &3, 5-19-III-
2012, H-2230, Brechlin and Siniaev leg.; Pichincha prov, camp. Tambo Tanda, 0°01°22”S/
78°38°48”W, 5 848, 5-25-X-2011, H-1969, Siniaev and Romanov leg.; Pichincha prov, Nanegalito,
Bellavista Cloud Forest Lodge, 0°01°S/ 78°40’W, 12 33, V-2014, H-2300, H. Thény leg.; Carchi prov,
El Clical-Carolinae, 0°49°49”N/ 78°13’15”W, 14 338, 16-X1-2012, H-1970, Siniaev and Romanov leg.;
Quito-Nanegalito, 37 km, 0°01°03”N/ 78°36°55”W, 1 38, 2-XI-2011, H=2094, Siniaev and Romanov
leg.; (all in MWM).

Adult (Figures 25-26): Medium sized moths, wingspan of male 32-35 mm, female - 48 mm.
Length of forewing of male 15 mm of hindwing - 11 mm, female - 19 mm and 14 mm correspondingly.
Head, antennae, and thorax are black. Abdomen is deep orange. Forewings are black, with large field of
orange scales which mixed with black (the effect of wear). Inside this field there are seven small equal-
sized spots, forming a concave vertical row. Behind this line, closer to the costal area, is a single spot of
irregularly shaped. This spot is very close to the vertical row of spots and almost touches them.
Hindwings are black with group of orange scales at the apex. These orange scales are divided into two
strokes - large stroke closer to the outer edge and smaller is basal.

Male genitalia (Figure 53). Uncus is spear-shaped, basally expanded. Cucullus thin, tongue-
shaped, covered of setae. Vinculum processes are isoscelently triangular. Aedeagus large, cornutus
approximately half the size of other species.

Diagnosis: This species differs from the majority of congeners by the spear-shaped uncus and the
size of the cornutus. Langucys nigropuncta is also characterized by a specific deep orange pattern of
the forewings with black scales (the effect of wear).

Biology: This is a high mountain species. Specimens were collected at altitudes ranging from
1600 to 2300 m a.s.l., and mainly in rainy primary forests. The imago flies in late autumn and summer.
Presumably this species develops two generations.

Distribution: Colombia, Ecuador.

Langucys witti Volkova, sp. nov. (Figures 27, 40, 54)

Material: Holotype &, ECUADOR, Napo prov., Parque Nacional Sumaco, Los Cocodrilos, 32 km
road Baeza-Tena, 2170 m, 0°37°15” S/ 77°49°28”W, 3-5-111-2013, Sinjaev (GU 36429, MWM).
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Paratype: ECUADOR, Napo prov., Parque Nacional Sumaco, Los Cocodrilos, 36 km road Baeza-
Tena, 1670 m, 039,28° S/ 7747°16”W, 1 &, 5-111-2013, Ackermann, Kich, Brechlin (MWM).

Adult (Figure 27): Medium sized moths, wingspan of males 38-42 mm, length of forewing 15
mm, of hindwing 10 mm. Head, antennae, and abdomen are black. Thorax is red. Forewings are black
with a field of pale orange scales. Inside this field there are seven equal-sized spots as a vertical chain.
Behind this line, closer to the costal area, is a single triangular spot which is three times larger than
other spots. On the apex of the forewing a barely noticeable separate black spot is situated. Hindwings
are black with group of orange scales at the costal field. These scales are divided into two strokes -
large one closer to the outer edge and smaller basal.

Male genitalia (Figure 54): Uncus with prolate and sharpened apex, basally expanded. Cucullus
tongue-shaped, setose. Vinculum processes form an isosceles triangle. Aedeagus large, cornutus is
spine shaped.

Female is unknown.

Diagnosis: This species differs from congeners by the diagnostic shape of a single spot (equilateral
triangle). The morphologically similar L. artamonovae differs by its red thorax.

Biology: Studied material was collected at altitudes ranging from 1670 to 2170 m a.s.l in the
spring (early March).

Distribution: This species is known only from Ecuador.

Etymology: The species is named in honor of the late Dr. Thomas Josef Witt, founder of the
Entomological Museum Witt, Miinchen, Germany.

Langucys artamonovae Volkova, sp. nov. (Figures 28-29, 41, 55, 59)

Material: Holotype &, ECUADOR, Napo prov., Parque Nacional Sumaco, Los Cocodrilos, 36 km
road Baeza-Tena, 1670 m, 0°39,28" S/ 77°47°16”W, 5-111-2013, Ackermann, Kdch, Brechlin (GU
30780, MWM). Allotype ¢, ECUADOR, Loja prov., 15 km E Loja to Zamora, 3°58°45”S/79°08°28”W, 1-
11-2011, H = 2700, Kéch, Brechlin leg (GU 30794, MWM).

Paratypes: ECUADOR, Napo prov, Parque Nacional Sumaco, Los Cocodrilos, 36 km road Baeza-
Tena, 1670 m, 0°39,28” S/ 77°47°16”W, 1 3, 5-111-2013, Ackermann, Kich, Brechlin; Zamora
Chinchipe, 5 km NW Zamora to la Chorrera, 04°01,50° S/ 78°57,28° W, 2 33, 3-111-2011, 1270 m,
Kich, Brechlin leg.; Napo prov, Cordillera Guacamayos, 0°37°157S/77°49°28” W, 1 &, 11-XI-2011, H
= 2181 m, Siniaev, Romanov leg.; Sucumbios, road Lumbaqui to La Bonita, 1660 m, 0°25°51”N/
77°31°49” W, 1 8, 20-111-2013, Sinjaev; (all in MWM).

Adult (Figures 34-35): Medium sized moths, wingspan of males 39-41 mm, length of the forewing
17 mm, of the hindwing 12 mm. Wingspan of the known female 49 mm, length of forewing 21 mm, of
hindwing - 17 mm. Head, antennae, thorax, and abdomen are black. Forewings are black with field of
orange scales. Inside this field there are seven equal-sized spots, forming a concave vertical row.
Behind this line, closer to the costal area, is a single bean-shaped spot. The size of this spot is three
times larger than other spots. Hindwings are black with group of orange scales in the costal fieldt.
These orange scales are divided into two strokes - large stroke closer to the outer edge and smaller
basal. The male wing pattern is fully consistent of wing pattern of females.

Male genitalia (Figure 55): Uncus triangular. Cucullus clavate, setose. Vinculum processes are
triangular with prolate apex. Aedeagus reduced in size compared to other species of Langucys.

Female genitalia (Figure 59): Papillae anales squared, with protruding triangular tips. Pregenital
segments covered with modified setae. Ductus bursae membranous, narrow, before merging with bursa
expanded. Bursa is ovoid.

Diagnosis: This species differs from congeners by the reduced size of the aedeagus and the bean-
shaped single spot of the forewing. The morphologically similar L. witti Volkova, sp. nov. differs by the
form of the single spot (which is triangular in L. wifti sp. nov.) and black thorax (thorax of L. witti sp.
nov. is orange).

SHILAP Revta. lepid., 51 (201) marzo 2023 145



J.S. VOLKOVA

Biology: Studied material was collected at altitudes ranging from 1500 to 2700 m a.s.l. The imago
flies from November to March.

Distribution: Ecuador.

Etymology: This new species is named in honor of Dr. Marina N. Artamonova in gratitude for
supporting of me and my research.

Langucys cardinal Volkova, sp. nov. (Figures 14, 30-31, 56, 60)

Material: Holotype &, PERU, Salvacién, Rio Alto de Madre de Dios, Manu Park, dep. Madre de
Dios, ca 550 m. Jan-Feb 1998 (GU 30798, MWM). Allotype: ¢, PERU, prov. Junin Satipo, 650 m, 28-
XI1-1994 - 7- 1-1995, Hacz and Juhach leg. (GU 30799, MWM).

Paratypes: PERU, dep. Cusco, Chontachaca, Manu-Park, 800 m, 2 83, I-1999, R Marx; Madre de
Dios, Rio Alto de Madre de Dios, Manu Park, dep. Madre de Dios, ca 550 m, 1 &, Jan.-Feb.-1998;
Dep. Amazonas, El Paraiso, 2400 m, 1 &, Oct.-Nov.-2006, R. Marx; Dep. Madre de Dios, Malinosque,
800 m, 1 &, Jan.-Feb.-2006, R. Marx; Prov. Junin Satipo, 650 m, 1 &, 28-XI1-1994-7-1-1995, Hicz &
Juhdch leg.; Madre de Dios, Manu-National Park, Rio Carbén, 1200 m, Camicanta-Chico, 1 &, Jul.-
Aug.-1997, R. Marx (all in MWM); Madre de Dios, 55 km on 254° from Puerto Maldonado, 12° 44,5°S
69°38,8'W, 1 8, 05-12-2010, H=286 m, V. and S. Sinyaev + Y. Bezverkhov (CVSM).

Adult (Figures 30-31): Medium sized moths, wingspan of males 38-42 mm, length of forewing 21
mm, of hindwing - 11 mm. Wingspan of a single female 56 mm, length of forewing 32 mm, of
hindwing - 17 mm. Head, antennae, thorax, and apex of abdomen are black. Base of abdomen is
cinnabar-red. Forewings are black with field of cinnabar-red scales. Inside this field there are seven
spots, forming a concave vertical row. Size of this spots is increased closer to the basal edge of the
wing. Behind this line, closer to the costal area, there are three unequal sized spots. First spot of this
group is small and located closer to the apex of the wing. The size of this spot is three times larger than
other ones. The next spot merges with costa and twice as large as the previous spot. Size of the third
spot is equal to the first spot. Hindwings are black with cinnabar-red fascia along the margin of the
wing. The male wing pattern is fully consistent of wing pattern of females.

Male genitalia (Fig 56): Uncus forms an isosceles triangle. Cucullus band-shaped, setose.
Vinculum processes are triangular with swollen outer margin.

Female genitalia (Fig 68): Papillae anales squared, with protruding triangular tips. Pregenital
segments covered of modified setae. Ductus bursae membranous, shot. Bursa is ovoid, three times
larger than the genital complex. The seminal duct situated dorsally on the cranial part of the bursa.

Diagnosis: This species differs from the majority of congeners by the strongly setose cucullus and
the large corpus bursa. The cinnabar-red wing color and pattern of forewings (three unequal spots) are
unique to this species.

Biology: Studied material was collected at altitudes ranging from 500 to 2400 m a.s.l. The imago
flies from October to February in tropical montane forests.

Distribution: South-East Peru, Colombia.

Etymology: The species is named due to its similarity to the of color of the robes of a cardinal.

Langucys vadimi Volkova, sp. nov. (Figures 32-33, 57)

Material: Holotype &, PERU, prov. Satipo Junin, Calabaza, ca. 2350 m, Juni 1998 (MWM, GU
29633); Allotype: ¢, [PERU] Chanchamayo, Thamm leg. (ZMHB).

Paratype: PERU, prov. Satipo Junin, Calabaza, ca. 2350 m, 1 &, Juni-1998 (MWM).

Adult (Figures 32-33): Medium sized moths, wingspan of males 32-35 mm, length of forewing 14
mm, of hindwing 10 mm. Wingspan of female 46 mm, length of forewing 19 mm, of hindwing 13 mm.
Head, antenna and abdomen are black. Thorax is black with small admixture of orange-red scales.
Forewings are black with field of orange-red scales. Inside this field there are eight spots as a vertical
chain. Behind this line, closer to the costal area, is a single round spot. The size of this spot is five times
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larger than other spots. Hindwings are black with small amount of orange-red scales at the upper part.
Between the males and females are no real gender differences in wing pattern and coloration.

Male genitalia (Figure 57): Uncus triangular, basally expanded. Cucullus tongue-shaped, setose.
Vinculum processes are triangular concave distally and convex proximally.

Diagnosis: This species is differentiated from others in the genus by the size of the single spot and
row of eight spots on the wings. The color of the wing pattern (orange-red) and shape of vinculum
processes (concave distally and convex proximally) are both unique to this species.

Biology: This is a high montane species. Studied material was collected at an altitude of 2300 m
a.s.l. in June.

Distribution: South-West Peru.

Etymology: This new species is named in honor of late Dr. Vadim V. Zolotuhin, my dear teacher
and friend, for his support, helping and for many years of friendship.

Discussion: Thus, the genus Edebessa is separated into two genera - Edebessa with four species,
two of which are new, and Langucys with ten species (six of which are new). Diagnostically, for species
of Edebessa the coloration of the thorax, abdomen, forewings, and hindwings is sufficient for
recognizing this genus. In the male genitalia, the shape of the of the uncus, valvae, vinculum processes,
the size of the cornutus are all diagnostic of Edebessa. Typically for species of Langucys, the wing
pattern (namely, the form and size of spots of the forewings, the color and form of fascia and concentric
circles), color of forewings (from crimson red to orange and cinnabar red) are all diagnostic of this
genus. The male genitalia can be recognized by the shape of the uncus, valvae and vinculum processes,
whereas in the female, the shape of the corpus bursae is diagnostic. No doubt, additional new species
from both genera will be found in the future, and images of some are already present on the Internet,
but for which the material has not yet been made available for study.
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Figures 4-11. Habitus of Edebessa: 4. E. circumcincta Schaus, 1905 (male, holotype, USNM). 5. E.
circumcincta Schaus, 1905 (male, MWM). 6. E. circumcincta Schaus, 1905 (female, photo by Alex Cahurel). 7.
E. vespera Volkova, sp. nov. (male, paratype, MWM. 8. E. purens Walker, 1856 (male, MWM). 9. E. purens
Walker, 1856 (female, holotype, NHMUK). 10. E. vespera Volkova, sp. nov. (male, holotype, MWM). 11. E.
cryptobia Volkova, sp. nov. (male, holotype, MWM).
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Figures 12-19. 12. E. cryptobia Volkova, sp. nov. (female, allotype, CVSM). Scale bar 1 cm. Resting position:
13. Edebessa purens Walker, 1856 (photo by Bernard Dupont). 14. Langucys cardinal Volkova, sp. nov. (photo
by Ferdy Christant). Habitus of Langucys Butler, 1878 (bicolor-group): 15. L. bicolor (Médschler, 1883) (male,
MWM). 16. L. bicolor (Moschler, 1883) (male, MWM). 17. L. bicolor (Méschler, 1883) (female, holotype,
SMNS). 18. L. nigrorufus (Walker, 1864) (male, MWM). 19. L. nigrorufus (Walker, 1864) (= obusta Dognin,

1920, male, holotype, USNM).
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Figures 20-27. 20. L. nigrorufus (Walker, 1864) (male, holotype, NHMUK). 20. L. reichertae Volkova, sp. nov.
(male, holotype, MWM). 22. L. languciatus (Schaus, 1905) (male, MWM). 23. L. languciatus (Schaus, 1905)
(female, holotype, USNM). Scale bar 1 cm. Habitus of Langucys Butler, 1878 (nigropuncta species-group): 24.
L. sulaki Volkova, sp. nov. (male, holotype, MWM). 25. L. nigropuncta Druce, 1909 (male, MWM). 26. L.
nigropuncta Druce, 1909 (female, holotype, NHMUK). 27. L. witti Volkova, sp. nov. (male, holotype, MWM).
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35

Figures 28-35. Habitus of Langucys Butler, 1878 (nigropuncta species-group): 28. L. artamonovae Volkova, sp.
nov. (male, holotype, MWM). 29. L. artamonovae (female, allotype, MWM). 30. L. cardinal Volkova, sp. nov.
(male, holotype, MWM). 31. L. cardinal Volkova, sp. nov. (female, allotype, MWM). 32. L. vadimi Volkova, sp.
nov. (male, holotype, MWM). 33. L. vadimi Volkova, sp. nov. (female, allotype, ZMHB). 34. Habitus of L.
bicolor, female, drawing from Moschler (1883), (reproduction). 35. L. bicolor (female, holotype, SMNS). Scale
bar 1 cm.
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37

39

41

Figures 36-41. Wings pattern of Langucys, males (the arrows show the distinctive features mentioned in the
text): 36. L. bicolor. 37. L. reichertae Volkova, sp. nov. 38. L. languciatus. 39. L. sulaki Volkova, sp. nov. 40. L.
witti Volkova, sp. nov. 41. L. artamonovae Volkova, sp. nov.
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Figures 42-43. 42. Wing venation of Edebessa purens Walker, 1856. 43. Wing venation of Langucys
nigropuncta.
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Figures 44-49. Genitalia of Edebessa Walker, 1856: 44. E. circumcincta Schaus, 1905 (male). 45. E. cryptobia
Volkova, sp. nov. (holotype, male). 46. E. purens Walker, 1856 (male). 47. E. vespera Volkova, sp. nov.
(holotype, male). Male genitalia of Langucys Butler, 1878 (bicolor species-group): 48. L. bicolor. 49. L.
nigrorufis.
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55

Figures 50-55. Male genitalia of Langucys Butler, 1878 (bicolor species-group): 50. L. reichertae Volkova, sp.
nov. (holotype). 51. L. languciatus. Genitalia of Langucys Butler, 1878 (nigropuncta species-group): 52. L.
sulaki Volkova, sp. nov. (holotype, male). 53. L. nigropuncta (male). 54. L. witti Volkova, sp. nov. (holotype,
male). 55. L. artamonovae Volkova, sp. nov. (holotype, male).
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Figures 56-60. 56. L. cardinal Volkova, sp. nov. (holotype, male). 57. L. vadimi Volkova, sp. nov. (holotype,
male). 58. E. purens Walker, 1856 (female). 59. L. artamonovae Volkova, sp. nov. (allotype, female). 60. L.
cardinal Volkova, sp. nov. (allotype, female).
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Three new species of the genus Argyresthia Hiibner,
[1825] from Guatemala, with notes on host plant
evolution and Nearctic taxa
(Lepidoptera: Argyresthiidae)

Jacob A. Gorneau, Loren D. Jones, José Monzon-Sierra &
Jason J. Dombroskie

Abstract

Neotropical species of the genus Argyresthia Hiibner, [1825] represent a reservoir of undescribed biodiversity
and are the most poorly known members of this cosmopolitan genus. From a series of Guatemalan material, three
new species are described: Argyresthia quetzaltenangonella Gorneau & Dombroskie, sp. nov., Argyresthia
guatemala Gorneau & Dombroskie, sp. nov., Argyresthia iridescentia Gorneau & Dombroskie, sp. nov., representing
the first Neotropical species to be described in over a century, and the first from Central America. A phylogeny is
inferred using the barcode gene cytochrome c oxidase subunit I (COI), representing an initial foray into the internal
relationships of the family. For species with known host plants and available molecular data, a stochastic character
mapping analysis was conducted to estimate character states at internal nodes. Furthermore, this phylogeny allows
for preliminary insights into the monophyly of the subgenus Blastotere Ratzeburg 1840. Systematic work on
Argyresthia remains particularly salient as species in the genus run the gamut from being pests to being considered
extinct. Furthermore, notes are provided regarding the status of select Nearctic species, such as the ongoing
confusion in North America between Argyresthia goedartella (Linnaeus, 1758) and A. calliphanes Meyrick 1913.
Focusing taxonomic efforts on Argyresthia of the Neotropics will lay the foundation for future work regarding
biodiversity, ecology, and biogeography of the family.

Keywords: Lepidoptera, Argyresthiidae, new species, host plants, phylogenetics, Guatemala.

Tres nuevas especies del género Argyresthia Hiibner, [1825] de Guatemala, con notas sobre la evolucién
de la planta nutricia y taxas Nedrticas
(Lepidoptera: Argyresthiidae)

Resumen

Las especies neotropicales del género Argyresthia Hiibner, [1825] (Lepidoptera: Argyresthiidae) representan
un reservorio de biodiversidad no descrita y son los miembros menos conocidos de este género cosmopolita. A partir
de una serie de material guatemalteco se describen tres nuevas especies: Argyresthia quetzaltenangonella Gorneau
& Dombroskie, sp. nov., Argyresthia guatemala Gorneau & Dombroskie, sp. nov., Argyresthia iridescentia Gorneau
& Dombroskie, sp. nov., representando la primera especie neotropical descrita en mds de un siglo y la primera de
América Central. Se infiere una filogenia utilizando el gen del cédigo de barras citocromo ¢ oxidasa subunidad I
(COI), lo que representa una incursion inicial en las relaciones internas de la familia. Para especies con plantas
nutricias conocidas y datos moleculares disponibles, se realiz6 un andlisis de mapeo de caracteres estocdsticos para
estimar los estados de caracteres en los nodos internos. Ademds, esta filogenia permite obtener informacion
preliminar sobre la monofilia del subgénero Blastotere Ratzeburg 1840. El trabajo sistemdtico sobre Argyresthia
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sigue siendo particularmente destacado ya que las especies del género van desde ser plagas hasta considerarse
extintas. Ademds, se proporcionan notas sobre el estado de especies nedrticas seleccionadas, como la confusién
actual en América del Norte entre Argyresthia goedartella (Linnaeus, 1758) y A. calliphanes Meyrick 1913. Centrar
los esfuerzos taxonémicos en Argyresthia del Neotropico sentard las bases para el trabajo futuro con respecto a la
biodiversidad, ecologia y biogeografia de la familia.

Palabras clave: Lepidoptera, Argyresthiidae, nuevas especies, plantas nutricias, filogenética, Guatemala.

Introduction

The enigmatic genus Argyresthia Hiibner, [1825] belongs to the superfamily Yponomeutoidea and
is the sole lineage of the family Arguresthiidae, totaling just over 200 described species (Lewis &
Sohn, 2015; Liu et al. 2017). While small in size, species of Argyresthia exhibit a variety of forewing
patterns ranging from high-contrast metallics to dull silvers, to mottled browns, and are sometimes
colloquially referred to as “shiny head-standing moths” for their resting posture. Currently, most
species are Palearctic in distribution (Lewis & Sohn, 2015; Liu et al. 2017). Although it has been
suggested by Heppner (2008) that the total diversity of the family may “exceed 450 species”, the recent
description of forty-three new species from China alone indicates this is likely to be a lower estimate
(Liu et al. 2017). The subgenus Blastotere Ratzeburg, 1840 was more formally characterized by Liu et
al. (2017) and represents the sole subgenus aside from the nominate subgenus. It contains twenty-five
species (Table I), in accordance with Bengtsson & Johansson (2011) and Liu et al. (2017).

Table I. Species currently described formally in subgenus Blastotere Ratzeburg 1840.

Species Authority
Argyresthia (Blastotere) affinicineretra Liu, Wang & Li, 2017

A. (B.) albaureola

Liu, Wang & Li, 2017

A. (B.) amiantella

(Zeller, 1847)

A. (B.) anthocephala

Meyrick, 1936

A. (B.) arceuthina

Zeller, 1839

A. (B.) aureola

Liu, Wang & Li, 2017

A. (B.) bergiella

(Ratzeburg, 1840)

A. (B.) chalcocausta

Meyrick ,1936

A. (B.) cineretra

Liu, Wang & Li, 2017

A. (B.) densa

Liu, Wang & Li, 2017

A. (B.) dilectella

Zeller, 1847

A. (B.) dolichocoremata

Liu, Wang & Li, 2017

A. (B.) glabratella

(Zeller, 1847)

A. (B.) idiograpta

Meyrick, 1935

A. (B.) illuminatella

Zeller ,1839

A. (B.) kulfani

Bengtsson & Johansson, 2011

A. (B.) laevigatella

Herrich-Schiffer, 1855

A. (B.) longipenella

Liu, Wang & Li, 2017

A. (B.) ornatipennella

Moriuti, 1974

A. (B.) praecocella

Zeller, 1839

A. (B.) punctireticulata

Liu, Wang & Li, 2017

A. (B.) sporadolepis

Liu, Wang & Li, 2017

A. (B.) svenssoni

Bengtsson & Johansson, 2011

A. (B.) trifasciata

Staudinger, 1871

As larvae, species in the genus Argyresthia are miners and borers on gymnosperms and
angiosperms. Host plant records currently exist for approximately one-third of the species in the genus
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(Friese, 1969; Bengtsson & Johansson, 2011; Lewis & Sohn, 2015). Of these sixty-one species, forty-
two of them feed on gymnosperms, and sixteen on Rosaceae ( Friese, 1969; Bengtsson & Johansson,
2011; Lewis & Sohn, 2015). Three are cited as polyphagous (Lewis & Sohn, 2015). Liu et al. (2017)
have suggested that the evolution of this group in China may be closely related to the diversity of
gymnosperms in the region, noting the geographic similarities with areas of high Argyresthia diversity
to high gymnosperm diversity, but this has yet to be evaluated in a phylogenetic context.

Knowledge of the systematics of this family is important to help understand pest management,
climate change, and conservation. Some species are invasive pests of ornamental plants and fruit crops.
Argyresthia thuiella (Packard, 1871) has been introduced from North America to Europe multiple
times, where it has wreaked havoc on ornamental cupressaceous plants, such as that of Thuja
occidentalis Linnaeus (Csoka, 2001). Argyresthia trifasciata, though native to Europe, appears to be
spreading and has established itself as a pest in Hungary (Tiborne & Kdalman, 2000). Other species,
such as A. conjugella Zeller, 1839, and A. pruniella (Clerck, 1759) are demonstrated pests of rosaceous
fruit crops (Lampa, 1905; Shreyner, 1906; Schgyen, 1913; Ahlberg, 1927; Stapley, 1934; Belosel’s
Kaya, 1963; Korchagin, 1988; Sharma et al. 1988; Wimshurst, 1928; Alford, 1978; Carter, 1984;
Alford, 2007; Jaastad, 2007; Loone et al. 2017). Climate change may have resulted in intensified
outbreaks of A. retinella Zeller, 1839, a native birch (Betula spp.) feeder in northwestern Norway that
until the 1990’s was not known to exhibit an outbreak (Tenow et al. 1999). Conversely, one species, A.
castaneella Busck, 1915, whose recorded host plant is the critically endangered American Chestnut
(Castanea dentata (Marsh.) Borkh.), is now presumed extinct (World Conservation Monitoring Centre,
1996; Stritch, 2018). The relevance of this group to agricultural, horticultural, and natural systems
makes applied and basic work on the Argyresthiidae integral.

While the genus Argyresthia is well-studied in other regions of the world, particularly in Europe
and Asia, a comprehensive review of the group in the Americas has not been completed in over one-
hundred years, necessitating the taxonomic study of this group in the New World (Zeller, 1877; Bisck,
1907). Only seven species have been described from the Neotropics (Lewis & Sohm, 2015): A.
biruptella Zeller, 1877, A. carcinomatella Zeller, 1877, A. diffractella Zeller, 1877, A. ochridorsis
Zeller, 1877, and A. percussella Zeller, 1877 from Bogotd, Colombia; A. conspersa Butler, 1883 from
Cauquenes, Chile; and A. melitaula Meyrick, 1918 described from La Cumbre, Colombia. Incidentally,
no Central American Argyresthia species have been described or noted.

The goal of this work is to describe the Guatemalan holdings of Argyresthia in the Cornell
University Insect Collection (CUIC) and to infer a phylogeny of the group based on the barcode gene,
cytochrome oxidase ¢ subunit I (COI). From this phylogeny, stochastic character mapping will be used
to provide some preliminary insights into the evolution of host plant associations in the family. This
study will also evaluate evidence for phylogenetic support of the subgenus Blastotere based on the COI
inference. Lastly, some notes on the taxonomy of Nearctic species will be provided. Due to the
estimated magnitude of unexplored diversity in this family and its worldwide distribution, this work
also serves as a call-to-action for more to study the systematics of this family.

Materials and Methods

Specimens were collected by JID, Tim McCabe, and JMS in early 2014. Specimens and genitalia
were photographed using Canon EOS 6D with a Macropod Pro photo-stacking setup and images were
automatically stacked using ZereneStacker. Photos were post-processed using Adobe Photoshop.

Dissections were made by removing the abdomen with fine forceps and placing it in a 1.5 mL
plastic tube with approximately 1 mL of 10% potassium hydroxide (KOH) solution. The tube was then
placed in a heat block at 81°C and was checked at twenty-minute intervals until the abdomen was
translucent. The abdomen was then removed from the heat and placed in a Syracuse watch glass with
70% ethanol. A small brush was used to remove scales that were not digested by KOH. Once the
abdomen was brushed clean of scales, the specimen was soaked in chlorazol black for one full minute,
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and then placed in eosin Y, microwaved for four seconds, and then left to sit in the microwaved eosin y
dye for at least 10 minutes afterwards to ensure adequate setting of the dye. Terminology used for
descriptions is in accordance with Liu et al. (2017), which largely follows Moriuti (1977).

For data not generated by this study, 130 sequences of the DNA barcoding region, COI, were
downloaded from GenBank and the Barcode of Life Database (BOLD, Table S1). Single legs from a
total of seven specimens were sent to BOLD (Centre for Biodiversity Genomics, Guelph, ON, CA) for
sequencing of COI, and one additional sample was sequenced through the Cornell Genomics Facility
(Ithaca, NY, USA). All sequences were submitted to GenBank through the BOLD interface. For all
samples, the standard HCO2198/LCO1490 primer set was used (Folmer et al. 1994). Sequence
accession information for those containing data generated by this study are available in Table II.

Table II. Sequence information generated in this study with accession numbers.

Genus Species JD Accession GenBank Accession BOLD Voucher
Argyresthia quetzaltenangonella sp. nov. 1D23247 OM158441 CUICAO018-19
Argyresthia guatemala sp. nov. JD13161 OM158438 CUICAO010-19
Argyresthia guatemala sp. nov. JD17039 OM158444 CUICAO014-19
Argyresthia guatemala sp. nov. JD17808 OM158442 CUICAO016-19
Argyresthia guatemala sp. nov. JD169%4 OM158437 CUICAO012-19
Argyresthia guatemala sp. nov. JD17474 N/A CUICAO015-19
Argyresthia iridescentia sp. nov. J1D22454 OM158440 CUICAO017-19
Argyresthia Sp. nov. JD13196 OM158439 CUICAO11-19
Argyresthia Sp. nov. JD17038 OM158443 CUICAO013-19

Sequences were then aligned using the program MAFFT using the L-INS-i method (Katoh &
Standley, 2013). Sequences were then manually examined and alterations to the MAFFT alignment
were made as necessary in the program Mesquite (version 6.0) to ensure no stop codons were present
in the alignment (Maddison & Maddison, 2018). A maximum likelihood phylogeny was inferred using
IQ-TREE, a maximum likelihood phylogeny was inferred with 10,000 replicates and UFBoot values as
nodal supports (Nguyen et al. 2015; Kalyaanamoorthy et al. 2017; Hoang et al. 2018). Using another
method to examine convergence, a NEXUS block partitioned by codon position was exported from
Mesquite for use in MrBayes. The analysis ran for 100,000,000 generations, with a burn in of 25%,
following an inverse gamma distribution, with four chains. The phytools function cophylo was used to
examine similarity among inferences.

Stochastic character mapping of host plants was implemented in RStudio (2022) using the
packages phytools, corHMM, and geiger (Revell 2012; Pennell et al. 2014; Boyko & Beaulieu, 2021).
The phylogeny was trimmed to species for which host plant data were available. While it is customary
to include only one representative for each species in comparative phylogenetic analyses, multiple
representatives were included for paraphyletic species. The tree was converted to an ultrametric
topology to eliminate the bias of branch lengths on the inference. Model selection for host plant
stochastic character mapping was conducted with the fitMk function for the equal rates, symmetric
rates, and all rates different models. The equal rates model was selected via Akaike information
criterion (AIC) values. Stochastic map trees were generated under the equal rates model using the
function make.simmap for 1000 generations using a Markov Chain Monte Carlo approach with
sampling every 10 generations, for a total of 100 stochastic map trees. From these 100 trees, posterior
probabilities were calculated for all nodes. While there is likely less plasticity necessary for a host
plant change from gymnosperm to gymnosperm versus a change between gymnosperm and
angiosperm host plants, to not over parameterize the dataset, which already has limited resolution due
to the single locus nature of this study, no further assumptions were made beyond that of the equal
rates model. The character matrix, with corresponding character states is available in Table SII. Code
avalable from https://doi.org/10.5281/zenodo.6865177.
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Results
Argyresthia quetzaltenangonella, Gorneau & Dombroskie, sp. nov. (Figure 1)

Type material: Holotype, &, GUATEMALA: Quetzaltenango, Fuentes Georginas, 14.750, -91.480;
26-11-2014; J. J. Dombroskie, T. McCabe & J. Monzén leg.; MV/UV light: 2439 m; JD23247 (CUIC).

Description: Male adult (Figure 1A): Head with vertex white and roughly scaled. Frons cream-
colored and smoothly scaled, becoming slightly whiter toward the proboscis. Labial palpus with first
segment cream-colored, second segment distinctly whiter, and held freely, not erect in an upright
position. Antenna with white eyecap obscuring approximately one-fourth of the eye; flagellum ground
color white, striped with alternating dark brown scales. Thorax white, tegula golden orange. Forewing
length 6.5 mm (n = 1). Forewing ground color just slightly off-white, with first two-thirds of wing from
costa toward inner margin lightly reticulated with slightly off-white squares outlined in brownish-gold
and interrupted basally by a thick golden orange band parallel to inner margin and costa which tapers
distally about one-third of the way toward apex of wing; towards inner margin, ground color slightly
whiter than elsewhere and interrupted at about same place where the golden orange band tapers by a
broken light brown fascia which penetrates slightly into reticulated region of forewing, last one-fifth of
wing near apex mottled golden brown with a series of dark scales marking apex before fringe, which
are all dark grayish-brown. Hindwing length 5.0 mm (n = 1). Hindwing gray, becoming darker toward
apex and inner margin a grayish-yellow color. Foreleg entirely dark brown ventrally, banded dorsally,
predominantly white in ground color with dark brown bands occurring at the joints; midleg banded
dorsally, as in foreleg, with this pattern slightly fainter ventrally; hindleg as in midleg. Abdomen pearly
and with light grayish-white ground color. Coremata present and occupying approximately two-thirds
of the abdomen in length (Figure 1B).

Male genitalia (Figure 1C-D): Socius covered with approximately 20 elongate scale-like setae,
with three or four additional elongate setae on inner side of socius (Figure 1C). Tube analis tapering
and subequal to width of valva. Valva rotund, with very few hairs. Phallus (Figure 1D) kinked basally,
with cornutus visible in apical third; cornutus with seven small notches.

Female: Unknown.

Diagnosis: Similar to Argyresthia biruptella Zeller, 1877, described from Bogotd, Colombia, but
with less maculation throughout the forewing, a faded reticulated pattern on the first two-thirds of the
wing from the costa, and the presence of a golden orange band which runs parallel to the inner margin
and costa extending about one-third of the way down the wing.

Distribution: One male specimen known from a cool high elevation forest in Quetzaltenango,
Guatemala (2439 m).

Biology: See further discussion under Stochastic Character Mapping, but likely gymnosperm-
feeding, as the ancestral state for the clade this species is inferred to belong to is Cupressaceae-feeding.
Cupressus lusitanica Miller is present in the vicinity of this location.

Etymology: It is so named for the Quetzaltenango Department in Guatemala, where the type was
found.

Argyresthia guatemala Gorneau & Dombroskie, sp. nov. (Figure 2)

Type material: Holotype ¥, GUATEMALA, Alta Verapaz, Posada del Guardabarranco 15.300, -
90.317; 02-111-2014; J. J. Dombroskie, T. McCabe & J. Monzén leg.; MV/UV light: 1549 m; JD13161
(CUIC).

Paratypes (2 33, 2 29), GUATEMALA, Alta Verapaz, 1 & same data as holotype but JD17808
(Universidad del Valle de Guatemala Collection of Arthropods - UVGC). Suchitepéquez, Atitlan
Reserve 14.548, -91.194, 1 &, 2 99, 23-11-2014, J. J. Dombroskie, T. McCabe & J. Monzén leg.;
MV/UV light: 1561 m; JD16994 (CUIC), JD17039 (CUIC); JD17474 (Smithsonian National Museum
of Natural History - NMNH).
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Description: Female adult (Figure 2A): Head with vertex white and roughly scaled. Frons white to
light beige and smoothly scaled. Labial palpus uniformly beige, sometimes darker than that of the
frons, and held freely, not in an upright position. Antenna with white eyecap obscuring approximately
one-fourth of the eye; flagellum ground color white, striped with alternating dark brown scales. Thorax
white, tegula a light purplish brown. Forewing length 4.0 - 4.3 mm (n = 3). Forewing ground color
cream colored, forewing from costa a mottled brown which becomes lightly reticulated toward the
inner margin. About halfway down the inner margin, a small dark brown patch is present, with a
smaller patch just opposite this on the costa. There are two more patches between the others, one
located apically relative to the midpoint between the first two patches, and one located basally relative
to the midpoint between the first two patches. Another patch about one-sixth of the way from the base
of the wing that may just appear as a darker reticulation near the inner margin and another patch just
slightly apical to that in the about halfway between the inner margin and the costa. Another dark patch
on the apex of the wing. Hindwing length 3.3 - 3.5 mm (n = 3). Hindwing a uniform silver. Foreleg
entirely dark brown ventrally, banded dorsally, predominantly white in ground color with dark brown
bands occurring at the joints. Midleg banded dorsally, as in foreleg, with this pattern slightly fainter
ventrally; hindleg as in midleg. Abdomen uniform silver as in hindwing.

Female genitalia (Figure 2B-C): Ductus bursae elongate, roughly 2.3 times the length of corpus
bursae, and widening anteriorly approximately halfway to the corpus bursae (Figure 2B). Corpus
bursae (Figure 2B) ovate and tapered distally as it nears the ductus bursae, with few maculations. Basal
plate of signum ovoid and denticulate, with strongly sclerotized horn on either side of this plate slightly
curved posteriorly. Horn of signum serrated regularly. Anterior to the horn of the signum, the basal
plate remains ovoid but smaller in surface area, covering approximately one-third of the area of the
basal posterior to the horn. Antrum and posterior apophyses visible in dissection image but damaged
and indistinct image as ductus bursae separated from last abdominal segment in dissection process
(Figure 2C).

Male adult (Paratypes): As in female, but with forewing length 3.5 mm and hindwing length 3.0
mm (n = 2). Genitalia damaged and unavailable for dissection.

Diagnosis: Looks most similar to Argyresthia deletella Zeller, 1873 (Figure 3A-C), described from
Texas, USA, but without the brown fascia occasionally present in A. deletella, and a more overall
mottled appearance. Ground color is overall much whiter than that of Argyresthia deletella, which has
an overall browner ground color with whitish regions just nearer the inner margin. The signum is
strongly serrated in A. guatemala but smooth to lightly serrated in A. deletella. Furthermore, while both
species have a lightly sclerotized plate that is medially located on the signum, the signum in A.
guatemala is larger and bisected by this structure, while the signum in A. deletella remains strongly
sclerotized and is not bisected by this structure (Figure 3C).

Distribution: Three specimens (two female, one male) from Atitlan Reserve in Suchitepéquez,
Guatemala, and two specimens (one female, one male) from Posada Del Guardabarranco, Alta Verapaz,
Guatemala. Both locations are moderate in elevation, from 1549 - 1561 m.

Biology: See further discussion under Stochastic Character Mapping, but host plant ambiguous
based on phylogenetic placement and known host plants for related species.

Etymology: It is so named for the country in which this species has been recorded.

Argyresthia iridescentia Gorneau & Dombroskie, sp. nov. (Figure 4)

Type material: Holotype, &, GUATEMALA: Quetzaltenango, Fuentes Georginas 14.750 -91.480; 26-
1I-2014; J. J. Dombroskie, T. McCabe & J. Monz6n leg.; MV/UV light: 2439 m; JD22454 (CUIC).

Description: Male adult (Figure 4A): Head with vertex grayish white and roughly scaled. Frons
uniformly light gold and smoothly scaled. Labial palpus uniformly light gold and held freely, not in an
upright position. Antenna with white eyecap obscuring approximately one-fourth of the eye. Flagellum
grayish white and striped with alternating gold scales. Thorax and tegula gold. Forewing length
approximately 3.5 mm. Forewing ground color metallic gold at basal fifth of the wing and fading in
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color apically, to match the pale gray-gold of hindwing. Gold ground color of wings can appear as a
plumbeous brown when examined at certain angles or photographed. Four broken fasciae a darker
metallic gold in coloration. First fascia appears one-fifth from the base of the wing at the inner margin
and extends about halfway to the costa. Second fascia also originates from the inner margin, about
halfway from the base of the wing and splits into two branches about one-third of the way from the
inner margin toward the costa, as to create a V-shape. This fascia fades into the brownish-lead costa
about three-fourths of the way from the inner margin. Third fascia originates at the inner margin where
the fringe of scales on the forewing also begins and extends diagonally toward the apex and three-
fourths of the way to the costa. Fourth fascia originates from the costa about halfway to the inner
margin and appears much like a triangle. All fasciae may become worn, and appear as a few distinct
spots, as in the left wing of the holotype. The apex of the wing has a small patch of five to ten very dark
brown scales on the edge of the inner margin. These scales can be reduced to just a few scales from
wear. Hindwing length 3.0 mm. Hindwing uniformly light gray-gold. Foreleg entirely dark brown
ventrally, predominantly cream colored with slightly darkened bands at the joints dorsally. Midleg
banded dorsally, as in foreleg, with this pattern slightly fainter ventrally. Hindleg as in midleg.
Abdomen a pearly grayish white. Coremata not present.

Male genitalia (Figure 4B-C): socius covered with elongate scale-like setae (Figure 4B). Tuba
analis stout, tapering and subequal to width of valva, valva rotund, and apparently hairless. Phallus
kinked basally, with apical third of phallus containing cornutus (Figure 4C). Cornutus with seven small
notches.

Female: Unknown.

Diagnosis: Looks most similar to Argyresthia flexilis Freeman, 1960, especially in that the wings
can appear dull brown at one angle, and near gold in another. The general ground color of the wings is
more plumbeous than that of A. flexilis and has noticeable maculations and fasciae, where A. flexilis is
more uniformly patterned. Argyresthia iridescentia also has a patch of distinctly dark brown scales at
the apex of the forewing.

Distribution: One male specimen known from a cool high elevation forest in Quetzaltenango,
Guatemala (2439 m).

Biology: See further discussion under Stochastic Character Mapping, but likely gymnosperm-
feeding, as the ancestral state for the clade this species is inferred to belong to is Pinaceae-feeding.
Abies guatemalensis Rehder and several Pinus species can be found in the vicinity of this site.

Etymology: It is so named for the iridescent appearance of the wings which make them appear a
pale lead brown at some angles, but golden at others.

Phylogenetic Inference

A monophyletic Argyresthiidae with convergent topologies was supported in both the maximum
likelihood and Bayesian inferences (Figure 6, UFBoot = 99; Figure S1, posterior probability = 1.00).
While higher-level relationships were not consistent between the inferences, most species-level
groupings were (Figure S2). The new species described in this paper were all recovered as distinct (in
the case of Argyresthia quetzaltenangonella and A. iridescentia, with single representatives) or
monophyletic where there were multiple representatives. Eleven out of twenty-five representatives
were included from the subgenus Blastotere, which was recovered as paraphyletic. Argyresthia
goedartella (Linnaeus 1758) and A. calliphanes Meyrick, 1913 formed a monophyletic group but were
rendered paraphyletic in the groups examined here. Despite this, two representatives from Europe
identified as Argyresthia goedartella formed a monophyletic group, Western North American
representatives identified as A. calliphanes formed a monophyletic group, and Eastern North American
representatives of A. goedartella and A. calliphanes formed a monophyletic group. Argyresthia
cupressella Walsingham 1890, Argyresthia trifasciae Braun, 1910, A. abies Freeman, 1972, A.
glabratella, A. illuminatella, A. quadristrigella Zeller, 1873 were all rendered paraphyletic in both
inferences.
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Stochastic Character Mapping

The results of the stochastic character mapping, while inconclusive suggest a potentially
Betulaceae-feeding origin for the family (Figure 7). There appear to be two predominant lineages
within the Argyresthiidae, one ancestrally Rosaceae-feeding and one ancestrally Cupressaceae-feeding.
Within the latter, there are two lineages ancestrally Pinaceae-feeding and one apparent evolution of
angiosperm feeding in Argyresthia glaucinella Zeller, 1839. Sister to the clade ancestrally
Cupressaceae-feeding Argyresthia is a grade of Betulaceae-feeding Argyresthia.

The results of the stochastic character mapping allow for some broad inferences about host plant
use for species that do not currently have a recorded host plant (Figure 7). Species lacking a recorded
host plant which fall into the gymnosperm-feeding clade include: Argyresthia ruidosa Braun, 1940, A.
austerella Zeller, 1873, and A. deletella Zeller, 1873. Species which fall into the angiosperm-feeding
clade include A. atlanticella Rebel, 1940, A. notoleuca (Turner, 1913), A. assimilis Moriuti, 1977, A.
pulchella Lienig & Zeller, 1846, A. chalcochrysa Meyrick, 1913, A. submontana Frey, 1870.

Discussion

This study represents preliminary work to describe the diversity of the genus Argyresthia in the
Neotropics and describes the first species of this family in Central America. All species described are
from moderate- to high- elevation areas 1549 m to 2439 m in elevation. Due to the lack of data
regarding Argyresthia in the Neotropics and the cooler habitat these specimens were collected in, it was
necessary to ensure these specimens indeed represented new species and were not part of a range
extension for Nearctic conspecifics or were agricultural invasions. Evidence from the phylogenetic
inferences using COI supports the monophyly of Argyresthiidae, which has been demonstrated with
fewer taxa in past work (Sohn et al. 2013). Both the IQ-TREE maximum likelihood and Bayesian
phylogenetic inferences have multiple regions of uncertainty due to soft polytomies representing the
inability of the well-conserved COI to resolve all internal relationships in the group. While the
topology appears more branching in nature in the IQ-TREE inference, the support is generally low and
does not provide additional insight where the Bayesian inference recovered polytomies. Despite this,
most species for which there were more than one exemplar were recovered as monophyletic.

Of particular interest is the paraphyly of both Argyresthia calliphanes and A. goedartella. Meyrick
(1913), in the original description, characterized A. calliphanes as having a white thorax and
Argyresthia goedartella a golden one. Forbes (1923) in his Lepidoptera of New York series seconds
Meyrick’s notes on distinguishing the two species saying of A. calliphanes: “Head white, thorax white,
wing markings exactly like those of A. goedartella”, and of A. goedartella “thorax bright golden, fore
wing white and coppery golden”. He also states the range for A. goedartella to be “Europe; reported
from some places in the United States, in part, at least, in error for A. calliphanes”. Furthermore, Lewis
& Sohn (2015) also note: “This species has been confused with A. goedartella L. 1t is still unclear if
both A. calliphanes and A. goedartella are present in North America. Therefore, some Nearctic records
of A. goedartella may be due to confusion with A. calliphanes. A careful revision of these records is
necessary.” Pohl et al. (2018) only considered individuals as Argyresthia calliphanes if from the type
locality of Toronto, Ontario, Canada, but noted concerns by Forbes (1923) and Covell (1984). There are
currently no Nearctic specimens in the Cornell University Insect Collection identified as either with a
gold/yellowish thorax, which at face value would indicate Forbes’ supposition as true. Some examples
photographed from Western North America appear to have a gold thorax, but this is difficult to evaluate
given cuticle wear often presents itself in images as gold-appearing thoraces. If they do indeed have a
gold thorax, this may indicate a movement into North America potentially associated with Beringia.
Based on existing taxonomic works, it is prudent to refer to North American specimens identified as
Argyresthia goedartella as A. calliphanes until further treatment of the group which may represent a
species complex, as at least three lineages were identified in the phylogenetic inference. Resolving this
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taxonomic issue will require extensive sampling across the Nearctic but focused on northeastern North
America, southwestern North America, and northwestern North America.

Argyresthia cupressella was rendered paraphyletic in both inferences, with one clade, consisting
entirely of specimens collected in the District of Columbia, United States of America, coming out sister
to A. glaucinella, and a clade consisting entirely of specimens from British Columbia, Canada coming
out as sister to A. canadensis Freeman 1972 + (A. aureoargentella Brower, 1953 + A. deletella).
Considering A. cupressella is a western species (type locality Los Angeles, California), and that the
representatives from BOLD listed as A. cupressella do not resemble A. cupressella, this likely represents
a misidentification and should not call the species into question. Since most sequences were downloaded
from either GenBank or BOLD, and were thus not examined, it is unclear for most species whether
species recovered as paraphyletic were due to misidentifications, poor molecular resolution, or indeed
represent paraphyletic lineages. Further analysis using a broader Sanger dataset, or ideally, a high-
throughput sequencing approach, is preferred to elucidate the relationships of this family more clearly.

The stochastic character mapping suggests that the evolution of this family is closely tied to host
plant associations, particularly a grade from angiosperm feeding Argyresthia to Argyresthia that feed on
gymnosperms. Only two species in the clade of primarily Cupressaceae-feeding Argyresthia had a
reversal to angiosperms—A. subreticulata (Sapindaceae) and A. glaucinella (multiple angiosperm hosts).
No reversals to a gymnosperm host were observed in the angiosperm clade. While the stochastic
character mapping should be viewed with some caution due to the lack of resolution provided by a
single-locus phylogeny, the consistency of these traits suggests that better resolution will support these
initial findings. The ancestral state for the family is hypothesized to potentially Betulaceae-feeding. The
ancestral state for the primarily angiosperm clade is Rosaceae-feeding, but there are angiosperm-
feeders ancestrally Betulaceae-feeding that grade into a primarily Cupressaceae-feeding clade. While
this is a preliminary investigation into host plant associations in these families, the phylogenetic
implications of conserved host plant evolutions are notable-there may be a potential to predict host
plants for new species or species for which we do not currently have host plant information from with a
reasonable degree of confidence. For example, while the newly described species here A. guatemala
groups ambiguously among Betulaceae- and gymnosperm-feeding Argyresthia, A. quetzaltenangonella
and A. iridescentia group with the clade containing the gymnosperm-feeding Argyresthia, A.
quetzaltenangonella more specifically within a clade ancestrally Cupressaceae-feeding, and A.
iridescentia within an ancestrally Pinaceae-feeding. The stochastic character mapping likely
oversimplifies host plant evolution since the Mk1 model posits equally likely changes for all character
states and biologically, it is more likely that host plant switches occur within gymnosperms versus
within angiosperms. Similarly, the inclusion of multiple specimens for paraphyletic species also
influences the stochastic character mapping yet is also expected to not influence the results broadly.

The following representatives of the subgenus Blastotere were included in the phylogenetic
inference: Argyresthia (Blastotere) amiantella; A. (B.) arceuthina; A. (B.) bergiella; A. (B.) dilectella;
A. (B.) glabratella; A. (B.) illuminatella; A. (B.) laevigatella, A. (B.) kulfani, A. (B.) praecocella; A.
(B.) svenssoni; A. (B.) trifasciata. These representatives were recovered as paraphyletic, though a few
species groups are monophyletic (Figure 6). More phylogenetic and morphological work is necessary
to delineate whether the members of this clade that render Blastotere paraphyletic are also members of
Blastotere, meaning Blastotere is monophyletic, or if Blastotere represents a paraphyletic lineage.

The species descriptions of Argyresthia in this paper are by no means exhaustive but rather
represent a relatively high degree of diversity returned from a small sample size. There is no doubt that
additional sampling in Guatemala, as well as other locales in Central and South America, will bring
more species of Argyresthia to light.
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5mm

1B 1D

Figure 1. Argyresthia quetzaltenangonella Gorneau & Dombroskie, sp. nov., holotype, d. A. Adult. B.
Coremata of abdomenov. C. Male genitalia with phallus removed. D. phallus.
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Figures 2-3. 2. Dorsal habitus (A), ductus bursae and corpus bursae (B); and genital capsule (C) of holotype
Argyresthia guatemala Gorneau & Dombroskie, sp. nov. 3. Genital capsule, ductus bursae (A); abdomen (B);
and corpus bursae (C) of slide of dissected female Argyresthia deletella (USNM 76603).
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5mm

Figures 4-5. 4. Dorsal habitus (A), phallus (B), and genital capsule with valves spread (C) of holotype
Argyresthia iridescentia Gorneau & Dombroskie, sp. nov. 5. Maps with holotype localities of new Argyresthia
species made using SimpleMappr (SHORTHOUSE 2010). Holotype locality of Argyresthia iridescentia
Gorneau & Dombroskie, sp. nov. in black square, of A. guatemala Gorneau & Dombroskie, sp. nov. in black
star, and of A. quetzaltenangonella Gorneau & Dombroskie, sp. nov. in white circle. Paratype locality of A.
guatemala Gorneau & Dombroskie, sp. nov. in white star.
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Figure 6. Maximum likelihood phylogeny of Argyresthiidae inferred in IQ-TREE. Phylogeny of
Argyresthiidae with Yponomeutoidea outgroup indicated by hash mark. Species described as new are bolded
and species considered within subgenus Blastotere are in red. Nodal labels represent support values as ultrafast
bootstrap replicates (UFBoot, described in MINH et al. 2013). Scale bar at bottom with value 0.06 indicates
branch lengths.
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Supplementary Material

Table SI. Sequences downloaded from GenBank and BOLD for analysis.

Taxon

GenBank Accession(s)

BOLD Voucher(s)

Argyresthia abdominalis Zeller, 1839

HM386989, HM871642,

Argyresthia abies Freeman, 1972

GU095507, MG358614

Argyresthia abies Freeman, 1972

MG358614

Argyresthia affinis Braun, 1940

LNAUS5768-14, LNAUS5767-14,
LNAUS5766-14

Argyresthia albistria (Haworth, 1828)

HM391874, HM875669

Argyresthia alternatella Kearfott, 1908

GU800182, GU800969

Argyresthia amiantella (Zeller, 1847)

JF859683, JF859684

Argyresthia annettella Busck, 1907

KM541487, KM549165

Argyresthia arceuthina Zeller, 1839

HM876038, HM872265

Argyresthia assimilis Moriuti, 1977

LC421504, LC421505

Argyresthia atlanticella Rebel, 1940

MT072686, MT072687

Argyresthia aureoargentella Brower, 1953

MG361900, MG362496

Argyresthia aurulentella Stainton, 1849

HMS876198, HM871641

Argyresthia austerella Zeller, 1873

HQ989655, KF491556

Argyresthia bergiella (Ratzeburg, 1840)

HM874190, HM874453

Argyresthia bonnetella (Linnaeus, 1758)

HMZ873448, HM873449

Argyresthia brockeella (Hiibner, [1813])

GU707321, HM873792

Argyresthia calliphanes Meyrick, 1913

LNAUS5784-14, LNAUS5783-14,
LNAUS5782-14, LNAUS5781-14,
LNAUS5778-14

Argyresthia canadensis Freeman, 1972

GU095510, GU095511

Argyresthia chalcochrysa Meyrick, 1918

LNAUS5786-14

Argyresthia conjugella Zeller, 1839

GU690418, HM391873

Argyresthia cupressella Walsingham, 1891

MNAD219-07, MNAD218-07,
LNAUT2196-14, LNAUT2190-14,
LNAUS5788-14, DUNLP350-08,
DUNLP349-08, DUNLP348-08

Argyresthia curvella (Linnaeus, 1764)

GU707322

Argyresthia curvella (Linnaeus, 1764)

HM875765

Argyresthia deletella Zeller, 1873

LNAUS5789-14

Argyresthia dilectella Zeller, 1847

HMS875177, HM876037

Argyresthia flexilis Freeman, 1960

KT136150, KT139486

Argyresthia freyella Walsingham, 1891

MNAAO065-07, MNAA064-07,
MNAA063-07, MNAA062-07,
MNAAO061-07

Argyresthia fundella Fischer von Roslerstamm, 1834

GU706913, KP253578

Argyresthia glabratella (Zeller, 1847)

GU707214, HM875937

Argyresthia glaucinella Zeller, 1839

GU707319, HM386995

Argyresthia goedartella (Linnaeus, 1758)

GU095513, GU096217,
KX043548,
KX044037

Argyresthia illuminatella Zeller, 1839

KP150223, KP253410

Argyresthia ivella (Haworth, 1828)

LON3240-16

Argyresthia kulfani Bengtsson & Johansson, 2012

HQ955402

Argyresthia laevigatella (Herrich-Schiffer, 1855)

HM876340, KQ955511
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Argyresthia laricella Kearfott, 1908

MG499568

Argyresthia libocedrella Busck, 1916

LNAUS5809-14

Argyresthia notoleuca (Turner, 1913)

HQ922352, HQ922353

Argyresthia oreasella Clemens, 1861

GU095514, GU096219

Argyresthia praecocella Zeller, 1839

KT782576

Argyresthia pruniella (Clerck, 1759)

FJ412159, FJ412160

Argyresthia pulchella Lienig & Zeller, 1846

HM875282, HM875758

Argyresthia pygmaeella ([Denis &
Schiffermiiller], 1775)

GU679758, HM865123

Argyresthia quadristrigella Zeller, 1873

GU801642, KT130002

Argyresthia reticulata Staudinger, 1877

LONG6890-18

Argyresthia retinella Zeller, 1839

HMS875671, HQ570278

Argyresthia ruidosa Braun, 1940

LNAUT3197-14

Argyresthia semifusca (Haworth, 1828)

HM387223

Argyresthia semitestacella (Curtis, 1833)

HQ955406, HQ955519

Argyresthia sorbiella (Treitschke, 1833)

HM875670, HM875977

Argyresthia spinosella Stainton, 1849

HMS873477, HM873479

Argyresthia submontane Frey, [1871]

Argyresthia subreticulata Wlsingham, 1882

GU088278, GU801315

Argyresthia svenssoni Bengtsson & Johansson, 2011

HMS873235, JF853437

Argyresthia thuiella (Packard, 1871)

GU095515, GU095516

Argyresthia trifasciae Braun, 1910

LNAUS5832-14, LNAUS5833-14

Argyresthia trifasciata Staudinger, 1871

GU706912, GU707204

Argyresthia tsuga Freeman, 1972

MG502448

Argyresthia sp. 1 TL-2017

KY570298, KY570300

Argyresthia sp. 2 TL-2017

KY570301, KY570302

Embola ionis (Clarke, 1952) JF841791 -
Lyonetia candida Braun, 1916 KF808908 -
Ypsolopha dentella (Fabricius, 1775) GU0914191 -
Acrolepiopsis assectella (Zeller, 1839) EF380034 -
Atteva aurea (Fitch, 1856) GUO013569 -
Bedellia somnulentella (Zeller, 1847) GUS828759 -
Plutella xylostella (Linnaeus, 1758) DQ076339 -
Yponomeuta malinellus Zeller, 1838 FJ413018 -
Prays fraxinella (Bjerkander, 1784) GU706347 -

Table SII. Matrix used in ancestral state reconstruction with host information from Lewis and Sohn (2015) reduced
to family level or listed as multiple angiosperm families if species feeds on multiple families. Multiple
representatives retained from original phylogenetic analysis for specimens that were not recovered as monophyletic.

Accession information kept for efficient retrieval of specific specimen information.

Taxon Accession Number(s) Host Family
Argyresthia abdominalis Zeller, 1839 HM386989 Cupressaceae
Argyresthia abies Freeman, 1972 GU095507, MG358614 | Pinaceae
Argyresthia affinis Braun, 1940 LNAUS5767-14 Cupressaceae
Argyresthia albistria (Haworth, 1828) HM391874 Rosaceae
Argyresthia alternatella Kearfott, 1908 GU800182 Cupressaceae
Argyresthia annettella Busck, 1907 KM541487 Cupressaceae
Argyresthia arceuthina Zeller, 1839 HMS876038 Cupressaceae
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Argyresthia aureoargentella Brower, 1953 MG361900 Cupressaceae
Argyresthia aurulentella Stainton, 1849 HMS876198 Cupressaceae
Argyresthia bonnetella (Linnaeus, 1758) HM873448 Rosaceae
Argyresthia brockeella (Hiibner, [1823]) GU707321 Betulaceae
Argyresthia calliphanes Meyrick, 1913 LNAUS5782-14 Betulaceae
Argyresthia canadensis Freeman, 1972 GU095510 Cupressaceae
Argyresthia conjugella Zeller, 1839 GU690418 Rosaceae
Argyresthia cupressella Walsingham, 1891 LNAUS5788-14,
MNAD219-07 Cupressaceae
Argyresthia curvella (Linnaeus, 1761) GU707322 Multiple Angiosperm Families
Argyresthia dilectella Zeller, 1839 HMS875177 Cupressaceae
Argyresthia flexilis Freeman, 1960 KT136150 Pinaceae
Argyresthia freyella Walsingham, 1891 MNAA062-07 Cupressaceae
Argyresthia fundella Fischer von Roslerstamm, 1834 | GU706913 Pinaceae
Argyresthia glabratella Zeller, 1847 HM875937 Pinaceae
Argyresthia glaucinella Zeller, 1839 GU707319 Multiple Angiosperm Families
Argyresthia goedartella (Linnaeus, 1758) KX044037 Multiple Angiosperm Families
Argyresthia illuminatella Zeller, 1839 KP150223 Pinaceae
Argyresthia ivella (Haworth, 1828) LON3240-16 Multiple Angiosperm Families
Argyresthia laevigatella (Herrich-Schiffer, 1855) HM876340 Pinaceae
Argyresthia laricella Kearfott, 1908 MG499568 Pinaceae
Argyresthia libocedrella Busck, 1916 LNAUS5809-14 Cupressaceae
Argyresthia oreasella Clemens, 1861 GU095514 Rosaceae
Argyresthia praecocella Zeller, 1839 KT782576 Cupressaceae
Argyresthia pruniella (Clerck, 1759) FJ412159 Rosaceae
Argyresthia pygmaeella ([Denis &
Schiffermiiller], 1775) GU679758 Salicaceae
Argyresthia quadristrigella Zeller, 1873 KT130002 Cupressaceae
Argyresthia reticulata Staudinger, 1877 LONG6890-18 Cupressaceae
Argyresthia retinella Zeller, 1839 HM875671 Betulaceae
Argyresthia semifusca (Haworth, 1828) HM387223 Rosaceae
Argyresthia semitestacella (Curtis, 1833) HQ955406 Fagaceae
Argyresthia sorbiella (Treitschke, 1833) HM875670 Rosaceae
Argyresthia spinosella Stainton, 1849 HMS873477 Sapindaceae
Argyresthia subreticulata Walsingham, 1882 GU801315 Cupressaceae
Argyresthia thuiella (Packard, 1871) GU095515 Cupressaceae
Argyresthia trifasciae Braun, 1910 LNAUS5832-14,
LNAUS5833-14 Cupressaceae
Argyresthia trifasciata Staudinger, 1871 GU706912 Cupressaceae
Argyresthia tsuga Freeman, 1972 MG502448 Pinaceae
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Tenemos en nuestras manos un nuevo volumen del conocido
especialista Dr. Schintlmeister en colaboracién con el Dr. Witt y en esta
ocasion nos trata los Notodontidae (excluyéndose los Thaumetopoeinae)
que se encuentran en el Sur de Africa abarcando tres paises Sudéfrica,
Lesoto y Suazilandia (actualmente Esuatini), tratindose del primer
trabajo de esta familia en la regién referenciada.

La obra comienza con un resumen de los trabajos realizados y los
resultados obtenidos, describiendo doce especies y dos subespecies
nuevas, se revitalizan tres géneros y se designan ocho lectotipos.
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nos presentan una Lista de los Notodontidae estudiados, con un total de 8 subfamilias, 50 géneros y 99 especies.
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anotaciones taxonomicas y donde estd depositado el holotipo, asi como su diagnosis, datos sobre su biologia,
completdndose con un mapa de la distribucion conocida, finalizando con una bibliografia especifica y suficiente.

De todas las especies consideradas en la obra, nos dan microfotografias de su genitalia, del andropigio, del
ginopigio y de los tltimos segmentos abdominales representados en 42 laminas en blanco y negro de 127 especies,
seguidas por 29 laminas a todo color de los adultos, 6 ldminas de los adultos en vivo y sus larvas, acabando con 5
laminas con fotografias de los lugares de captura.

No podemos terminar estas lineas, sin felicitar a los autores por un trabajo minucioso y necesario, asi como a
la Editorial que continda apoyando la publicacién de estas obras, con una calidad excelente, por lo que
recomendamos su adquisicién y no pudiendo faltar en cualquier biblioteca de todos los interesados en los
Notodontidae. El precio de este libro es de 89 euros y los interesados pueden dirigirse a:
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D-80796 Munich
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The taxonomic position of Cabralia trifasciata
Moore, 1882
(Lepidoptera: Noctuidae, Noctuinae, Phosphilini)

Vitor O. Becker

Abstract

Cabralia trifasciata Moore, 1882 is transferred from the Ophiderinae (Erebidae), to the Noctuidae: Noctuinae,
Phosphilini and Cromobergia Bourquin, 1937 (= Cabralia Moore, 1882), Cucullia teichii Berg, 1885, and
Speocropia similacis Bourquin, 1937, syn. nov. are recognized as junior subjective synonyms of Cabralia trifasciata
Moore, 1882.

Keywords: Lepidoptera, Noctuidae, Phosphilini, Cabralia, Cromobergia, Speocropia, synonymy, distribution,
Neotropical.

La ubicacion taxonomica de Cabralia trifasciata Moore, 1882
(Lepidoptera: Noctuidae, Noctuinae, Phosphilini)

Resumen

Cabralia trifasciata Moore, 1882 es transferida de Ophiderinae (Erebidae), hacia Noctuidae: Noctuinae,
Phosphilini, y Cromobergia Bourquin, 1937 (= Cabralia Moore, 1882), y Cucullia teichii Berg, 1885, y Specropia
smilacis Bourquin, 1937, syn. nov., son reconocidos como sindnimos subjectivos mds recientes de C. trifasciata
Moore, 1882.

Palabras clave: Lepidoptera, Noctuidae, Phosphilini, Cabralia, Cromobergia, Speocropia, synonimia, distribucion,
Neotropical.

Introduction

Cabralia Moore, 1882 (in Jones, 1882), was proposed as a monotypic genus, in the Glotullidae, to
include C. trifasciata Moore, 1882, described on the base of a single male reared from a larva feeding
on a “prickly climbing plant” by Jones, found near Sdo Paulo, Brazil. A second species, C. hudsoni
Schaus, 1933 was added to it, but transferred to Rhosus Walker (Agaristinae) (Becker, 2010). C.
trifasciata has been described at least three times again, by Berg (1885), by Bourquin (1937), and by
Kohler (1943) (see synonymy below). Illustrations to allow the identification are provided.

Abbreviations

AMC Alfred Moser Collection, Sdo Leopoldo, Rio Grande do Sul, Brazil

CPAC Centro de Pesquisa Agropecudria dos Cerrados, Empresa Brasileira de Pesquisa
Agropecudria (EMBRAPA), Planaltina, DF, Brazil
DF Distrito Federal, Brazil
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GO Goias State, Brazil

g.s. genitalia slide

HTC Hubert Thony Collection, Camacan, Bahia, Brazil

MA Maranhao State, Brazil

MABR Museo Argentino Bernardino Rivadavia, Buenos Aires, Argentina
MG Minas Gerais State, Brazil

MT Mato Grosso State, Brazil

NHMUK The Natural History Museum, United Kingdom

PR Parana State, Brazil

RS Rio Grande do Sul State, Brazil

SC Santa Catarina State, Brazil

SP Sao Paulo State, Brazil

VOB Vitor O. Becker Collection, Reserva Serra Bonita, Camacan, Bahia, Brazil
ZSBS Zoologische Sammlung des Bayerischen Staates, Munich, Germany

Cabralia Moore, 1882
Cabralia Moore, 1982, in Jones, 1882, Proc. Lit. phil. Soc. Lpool., 36, 374
TS: Cabralia trifasciata Moore, 1882, Proc. Lit. phil. Soc. Lpool., 36, 374, by monotypy
= Cromobergia Bourquin, 1937, Revta. Soc. ent. Argent., 9, 67
TS: Speocropia smilacis Bourquin, 1937, Revta. Soc. ent. Argent., 9, 67, by monotypy. Syn. nov.
= Cromobergia Kohler, 1943, Revta. Soc. ent. Argent., 12, 30

TS: Cucullia teichii Berg, 1885, An. Soc. cient. Argent., 19, 271, by original designation. A junior
homonym of Cromobergia Bourquin, 1937. [Synonymized by Biezanko, Ruffinelli & Carbonell
(1957), 62].

Remarks: Cabralia was described in the Glotullidae [=Noctuidae], and later included in the
Ophiderinae [=Erebidae] by Nye (1975, p. 93) and by Poole (1989, p. 182). Both Cromobergia
Bourquin and Cromobergia Kohler were described in the Acronyctinae (Noctuidae), and treated as
such by Biezanko, Ruffinelli & Carbonell (1957, p. 62), and by Hayward (1969, p. 30), but treated as
Ophiderinae [=Erebidae], by Nye (1975, p. 141) and by Poole (1989, p. 282), and finally as a
Phosphilini by Keegan et al. (2021, p. 19), a tribe that also includes Phosphila Hiibner, 1818 and
Speocropia Hampson, 1908. As pointed out by Nye (1975, p. 141), Cromobergia originated from
Kohler, but was unintentionally made available by Borquin.

Cabralia trifasciata Moore, 1882 (Figures 1-4, 7)

Cabralia trifasciata Moore, 1882, in Jones, 1882, Proc. Lit. phil. Soc. Lpool., 36, 374. Holotype &,
BRAZIL: SP, Sao Paulo, I11.1880 (Jones) (NHMUK) [examined].

= Cucullia teichii Berg, 1885, An. Soc. cient. Argent., 19, 271. Syntypes, ARGENTINA: Buenos Aires,
Las Conchas (MABR) [not examined]. [Synonymized by Biezanko, Ruffinelli & Carbonell (1957, p. 62)].
= Speocropia smilacis Bourquin, 1937, Revta. Soc. ent. Argent., 9, 67. Syntypes 8, 2, ARGENTINA:
Entre Rios, Concordia (MABR) [“Paratypoid” examined]. Syn. nov.

Diagnosis: Male (Figures 2, 4) FW length 10-15 mm (23 - 34 mm wingspan), female (Figure 3)
13 - 18 mm (30-40 mm wingspan). FW gray, with three broad, whitish fasciae, slightly dusted pink:
first along costa, from base to before apex; second along termen, from apex to tornus; third connecting
basal third of costa to termen, above tornus. HW white in males, broadly bordered gray along termen,
with an irregular, diffuse mark at end of cell, in females.

Material examined (37 specimens, 2 g. s.): ARGENTINA: 1 specimen, Entre Rios, Concordia,
58°01°W - 31°22’S, 1-111-1997 (Ruml) (ZSM); BrazIL: 1 @, RS, Pelotas, 14-VI-1966 (Becker 2854)
(VOB); 7 33, Morro Reuter, Faz. Padre Eterno, 29°,01” 32”S - 50° 58°W, 500-600 m, 20-VI-1982, 20-
1X-2004, 1-3-XI-2004, 21-22-VII-2006, 5-6-X-2007, 19-22-11-2009, 24-25-111-2012 (Moser) (AMC,
UTC); 3 83, Encruzilhada do Sul, 30° 31,2’S - 55° 41,5°W, 300-500 m, 4-6-1X-2004, (Moser) (AMC);
1 &, SC, Sio Joaquim, 1400 m, 25-X-1995 (Becker 97911) (VOB); 1 8, 1 @, S. Bento do Sul, Serra
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Rio Natal, 850 m, VIII-X-1998 (Thony) (HTC); 1 2, Urubici, Santa Barbara, 28°08’S - 49°38°W, 1360
m 26-XI1-1989 (Mielke & Joerke) (HTC); 1 &, PR, Curitiba, 920 m, g. s. 3674, 28-1975 (Becker 2932)
(VOB); 1 specimen, Laranjeiras do Sul, 25°24°S - 52°25°W, 300 m, 5-VII-1994 (Pavlas) (ZSBS); 2 33,
SP, Sao José do Barreiro, Bocaina, 22°43°S - 44°36°W, 1578 m, 15-111-02-1V-1990, g. s. 3126 (Thony)
(HTC); 1 &, MG, Dantas Marques, 18°20’S - 43°39’W, 1236 m, 24-X-1989 (Mielke & Joerke) (HTC);
1 8, 1 %, DF, Planaltina, 13°35°S - 42°42°W, 1100 m, 4-6-111-1978 (Becker 34629) (VOB); 1 2, GO,
Ilha do Bananal, Rio Javaré, 200 m 14-19-IX-1985 (Becker 64091) (VOB); 2 33, 1 2, MT, Poconé,
100 m, 1-7-X11-1997, 22-V-1998 (Becker 111137, 116573) (VOB); 2 33, 2 2%, MA, Feira Nova, Faz.
Retiro, S 07°00’S - 46°26°W, 480 m, 20-27-1-1990, 17-XI-1990, 29-30-XI1-1990 (Mielke, Thony)
(HTC); PARAGUAY: 8 specimens, Alto Parand, Ciudad del Este, 20-VII-8-1X-1994, 25°31°S,
54°37°W, 150 m, (Pavlas) (ZSBS).

Distribution (Figure 1): Uruguay, Argentina, Paraguay, South and southwest Brazil, north to the
State of Maranhdo. It has a wide distribution throughout the areas with open vegetations (the “Pampas”,
the “Cerrado”, etc. of southern South America).

Remarks: Nye (1975, p. 93) mentions “Syntypes”, for C. trifasciata, with no indication of
depository. However, Jones (1882) mentions that he had one larva, one pupa and one adult that
emerged from it. The senior author found a single male specimen, in the MNHUK, bearing Jones’s and
Moore’s labels, which certainly is the holotype. Hayward (1930) described the larva and later
(Hayward, April 1937), in a lecture presented at a meeting in Mendoza, proposed the name Speocropia
smilacis sp. nov., which was published only two years later (Hayward, 1939). Bourquin (December
1937) published a description of both the immatures and adults as Cromobergia smilacis Hayward,
unintentionally making the name available. This description, including the illustrations, was published
three times again by Bourquin (1941, 1942, 1944). Biezanko et al. (1957, p. 62) had already applied the
senior synonym name, synonymizing Cromobergia teichii Berg under it, an action that apparently has
been ignored by all subsequent authors.

Immatures and food-plants: All the descriptions mentioned above were based on specimens
reared from caterpillars feeding on the leaves of the host plants. Jones (1882, p. 374) described the
immatures, giving “a prickly climbing plant” as the hostplant. This description fits the morphology and
behavior of Smilax spp. (Smilacaceae), climbing vines bearing strong, reversed thorns, that not only
protect the plants against large herbivores, but provide support for the vines to climb up the
surrounding vegetation. Berg (1985, p. 271) gave Muehlenbeckia sagittifolia (Polygonaceae), also
climbing vines, as food plant, presumably a misidentification, as all the caterpillars found so far were
always feeding on Smilax species. Both Hayward (1930, 1937, 1969) and Bourquin (1937, 1941, 1942,
1945) give S. assumptionis A. DC. (Smilacaceae) as food-plant, in Argentina. Biezanko et al. (1957)
give S. brasiliensis Spreng., as the food-plant in Uruguay. The senior author (VOB) reared the larvae
on the leaves of Smilax spp., common plants throughout the “Cerrado” biome, the Savannas of Central
Brazil.

The larvae (Figure 7) are bright yellow, banded black, as well illustrated by Jones (1882, pl. 6,
figure 20) and by Keegan et al. (2021, p. 18, figure 11B). As they are gregarious, sluggish and very
conspicuous, they are either distasteful or mimic other distasteful or poison species, such those of
Danaus spp. (Figure 5) (Nymphalidae) and of Sorocaba anomala Moore, 1882 [= S. carmelitaria
(Guenée, [1858]) (Figure 6) (Apatelodidae), as suggested by Jones & Moore (1882, p. 354, 374, pl. 6,
figures 1, 15, 20).
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Figures 1-7. 1. Cabralia trifasciata, distribution. 2-4. Cabralia trifasciata. 1. Male, SC, Brazil. 2. Female, DF,
Brazil. 3. Male, Concordia, Argentina (“Paratypoid” male). 5-7. Caterpillars (from Jones, pl. 6, figures 1, 15,
20). 5. Danaus erippus (Nymphalidae). 6. Sorocaba anomala (Apatelodidae). 7. Cabralia trifasciata
(Noctuidae).
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Tenemos en nuestras manos otro volumen del conocido
especialista Dr. Schintlmeister y en esta ocasién trata sobre el material
tipo de los Notodontidae que se encuentran depositados en el National
Museum of Natural History, en Washington, formado por un total de
1.038 especies entre tipos y lectotipos que se encuentra en la Regioén
Neiartica y Neotropical, constituyendo una de las mayores colecciones de
material tipo de esta familia en el mundo. Adicionalmente se tratan 34
especies tipo del material procedente de las regiones Paledrticas y
Oriental, que se encuentran en esta Institucion.

Después del Resumen y la Introduccién, donde podemos ver la
entrada principal a esta Institucion, donde tuvimos la fortuna de estar
trabajando hace ya bastantes aflos, nos presentan a los mds destacados
especialistas en este tema como son H. G. Dyar (1866-1929), W. Barnes
(1860-1930), W. Schaus (1858-1942) y P. Dognin (1847-1931).

Continua con la lista de las localidades Tipo, que abarcan 22 paises desde Méjico hasta Argentina y la
designacién de los Lectotipos y su correspondiente listado, con sus correspondientes agradecimientos.

Ya dentro de la parte principal de la obra, nos habla de todas las especies Tipo de los Notodontidae presentes
en las regiones Neartica y Neotropical. De cada una de ellas, no dan los datos de la descripcién original, el material
tipo estudiado, o en su caso, del Lectotipo designado, asi como su estatus vigente, finalizando con una fotografia del
material tipo, con sus etiquetas originales y, en su caso, fotografia en blanco y negro de su correspondiente genitalia
y segmentos abdominales.

Entre las paginas 360 y 583, nos presenta las 32 especies tipo depositadas en esta Institucién que se encuentran
en las regiones Oriental y Paledrtica, explicando igualmente su estatus actual.

Finaliza la obra con una sinopsis de la designacién de los lectotipos, una detallada bibliograffa y un indice.

No podemos terminar estas lineas, sin felicitar al autor por este excelente trabajo minucioso y necesario, asi
como a la Editorial que contintia apoyando la publicacion de estas obras, con una calidad excelente, por lo que
recomendamos su adquisicién y no pudiendo faltar en cualquier biblioteca de todos los interesados en los
Notodontidae. El precio de este libro es de 89 euros y los interesados pueden dirigirse a:

A. Vives Moreno
E-mail: avives1954@outlook.es
https://orcid.org/0000-0003-3772-2747
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A new species of Protopterna Meyrick, 1908
from Korea
(Lepidoptera: Tortricidae, Tortricinae)

Jae-Cheon Sohn

Abstract

A new species of the genus Protopterna Meyrick, 1908, P. dongjooi Sohn, sp. nov. is described from Korea.
The type series include one male and one female collected from Island Wando. The genus is recorded for the first
time in Korea. The species represents the northernmost distribution of Protopterna. Photos of the habitus and

genitalia of both sexes are provided.
Keywords: Lepidoptera, Tortricidae, Tortricinae, Protopterna, taxonomy, Korea.

Una nueva especie de Protopterna Meyrick, 1908 de Corea
(Lepidoptera: Tortricidae, Tortricinae)

Resumen

Se describe una nueva especie del género Protopterna Meyrick, 1908, P. dongjooi Sohn, sp. nov. de Corea. La
serie tipo incluye un macho y una hembra recolectados en la isla de Wando. El género se registra por primera vez en
Corea. La especie representa la distribuciéon mds septentrional de Protopterna. Se facilitan fotos del habitus y la

genitalia de ambos sexos.
Palabras clave: Lepidoptera, Tortricidae, Tortricinae, Protopterna, taxonomia, Corea.

Introduction

The genus Protopterna was designated by Meyrick (1908) with the type species, Protopterna
chalybias Meyrick, 1908. Systematic position of this genus within Tortricinae has been on debate.
Obraztsov (1965) assigned it together with Pternozyga Meyrick, 1908 to Cnephasiini. This assignment
was followed by Brown (2005). In the other, Yasuda & Razowski (1991) associated it with Euliini, now
a synonym of Cochylini sensu Regier et al. (2012). These tribal assignments were questioned (Horak,
1998), since there is no apparent morphological characteristics supporting its relationships with Euliini
or Cnephasiini. Horak (1998) therefore proposed its retention within Archipini, until any evidence tells
otherwise. This proposal was followed by Jinbo (2013). The members of Protopterna can be
characterized by two genital characteristics: the gnathos arms with a long lateral process and a
spinulated prominence basally and the subbasal disc of valva prominent (Yasuda & Razowski, 1991).
Protopterna comprises three species occurring in Asian tropics and subtropics. No data on immature
stages have been available for the genus so far. In the present article, a new species of Protopterna is
described from Korea. All type specimens are deposited in the Gongju National University of
Education, South Korea (GJUE).
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Taxonomic accounts

Protopterna Meyrick, 1908
Protopterna Meyrick, 1908. J. Bombay Nat. Hist. Soc., 18, 621
Type species: Protopterna chalybias Meyrick, 1908. J. Bombay Nat. Hist. Soc., 18, 621

This genus is very similar to Minutargyrotoza Yasuda & Razowski, 1991 in the overall appearance
and the presence of a funnel-like sclerite in juxta but differs from the latter in the absence of subbasal
disc on the valva and a falcate medial process of gnathos. Protopterna is recorded for the first time
from Korea.

Included species (type locality in brackets)
Protopterna chalybias Meyrick, 1908. J. Bombay Nat. Hist. Soc., 18, 621 [India]
Protopterna citrophanes Meyrick, 1921. Zool. Meded., 6, 150 [Indonesia]
Protopterna dongjooi Sohn, sp. nov. [Korea]
Protopterna eremia Yasuda & Razowski, 1991. Nota lepid., 14(2), 185 [Japan]

Protopterna dongjooi Sohn, sp. nov.
[Korean name: Ban-di-ipmalinabang]

Holotype (Figure 1): 1 8, KOREA, Jeonnam Prov., Wando-gun, Gunoe-myeon, Wando Arboretum,
10-IV-2015 (S. S. Kim leg.), genitalia slide no. SJC-1081. Deposited in the GJUE. Paratype (Figure 2):
1 ?, same locality as holotype, 18-1V-2015 (S. S. Kim leg.), GJUE.

Diagnoses: This species is similar to Protopterna eremia Yasuda & Razowski, 1991 in overall
appearance but differs from the latter in having the apparent sexual dimorphism in the hindwing
coloration (paler in male); the narrower valva and uncus, the broadened medial plate of gnathos in the
male genitalia; and the smaller sterigma in the female genitalia.

Description: Head - Vertex fuscous, paler anteriorly; frons pale brown on upper half, dark fuscous
on lower half. Antennae serrate in male, filiform in female, 2/5 as long as forewing; scape dark fuscous,
intermixed with pale-reddish brown scales basally; flagellomere dark brown on basal 1/3; pale-
brownish gray on distal 2/3. Labial palpus porrect; 1* segment white; 2" segment broadened with scale
tufts, 4x longer than 1 segment, pale-reddish brown laterally, white mesally; 3 segment as long as 1*
segment, dark fuscous, intermixed with pale-reddish brown scales. Thorax - Patagium dark fuscous;
tegula brownish olive on basal half, dark fuscous on distal half; mesonotum dark-purplish fuscous.
Foreleg with coxa white; femur white, narrowly tinged with dark brown dorsally; tibia dark brown,
with white band at middle and distal end; 1% tarsomere dark brown; remaining tarsomeres pale-
yellowish gray, with dark brown band at distal 1/3. Hindleg with coxa and femur silvery white; tibia
pale fuscous dorsally, silvery white ventrally; tarsomeres fuscous, with pale-yellowish gray ring
distally. Forewing length 6.2 mm in male, 5 mm in female, broadened to termen, dark brown, tinged
with brown basally and costally in male; costa dark brown, with sparse costal strigulae in basal half and
four pale-orange spots in distal 1/3; antemedian area tinged with pale orange in costal area; two
postmedian strigulae oblique, silvery blue; subterminal spots silvery blue; dorsum with reddish brown
scale tufts at basal 1/6 and distal 1/3; fringe pale orange, intermixed with dark brown scales at apex,
middle and tornus. Hindwing silvery white in male, fuscous in female, tinged with dark fuscous along
margins and veins, fringes pale fuscous.

Male genitalia: Uncus slender, curved, bifid in terminal 1/5. Tegumen a narrow; socius 1/2 as long
as uncus, digitiform, narrowed distally, long-setose; gnathos U-shaped, dilated medially, with curved,
apically-denticulate basal process. Valva narrowed to apex beyond sacculus, narrowly round apically;
costa, long-hairy; costa slightly convex at basal 1/3; sacculus 1/2 as long as ventral margin of valva,
narrowed distally; subbasal disc semi-oval, arising from round pocket, long-hairy. Juxta small, open
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dorsally. Vinculum subquadrate, broadened medially. Phallus nearly straight, tapered to apex beyond
middle, with denticulate area postmedially.

Figures 1-5. Protopterna dongjooi Sohn, sp. nov. 1-2. Habitus, scale bars = 3 mm. 1. Male, holotype. 2.
Female, paratype. 3-4. Male genitalia. 3. Genital capsule. 4. Phallus. 5. Female genitalia.

Female genitalia: Papillae anales narrow, curved at dorsal 2/5, dilated dorsally, setose. Apophysis
posteriores as long as apophysis anteriores. Sterigma largely fused with abdominal segment VIII,
expanded in inverted-triangular form near ostium bursae. Surrounding area of ostium bursae elevated,
sclerotized in V-shape. Collar tubular, 1/3 as long as ductus bursae. Ductus bursae of even width, as
long as corpus bursae. Corpus bursae obovate, with scobinate band on posterior half.

Distribution: Korea (endemic).

Etymology: The species name is dedicated to my lovely wife, Dongjoo Kang.

Remarks: This species represents the northernmost distribution of Protopterna. It seems to be one
of the rare lepidopterans in Korea, given the scarce collecting records.
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