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Borboletas em areas de vegetacao nativa e plantio de
eucalipto no extremo sul do Brasil
(Lepidoptera: Papilionoidea)

J. M. Silva, C. Kriiger, R. R. Siewert & E. J. E. Silva

Resumo

Com o objetivo de ampliar o conhecimento da fauna de borboletas ocorrentes em dreas conservadas de
Floresta Estacional Semidecidual e Campos, e em dreas de Florestamento no Rio Grande do Sul, foi elaborada
uma lista de espécies ocorrentes em fazendas com plantio de Eucalyptus spp. nos municipios de Capdo do Ledo,
Piratini e Pinheiro Machado. Foram realizadas amostragens sazonais (primavera, verdo e outono) durante dois
anos, iniciando-se na primavera de 2007. Totalizando 288 horas-rede de amostragem, foram registradas 2529
exemplares, distribuidos em 111 espécies e cinco familias. S3o relacionadas quatro novas ocorréncias para o
estado.

PALAVRAS CHAVE: Lepidoptera, Papilionoidea, biodiversidade, campos sulinos, inventdrio, monocultura,
Brasil.

Butterflies in native vegetation and eucalyptus plantation in the south end of Brazil
(Lepidoptera: Papilionoidea)

Abstract

Aiming at expanding knowledge of the butterfly fauna occurring in areas of preserved seasonal
semidecidual forest and fields, and areas of forestry in Rio Grande do Sul, a list of species occurring on farms
with planted Eucalyptus spp. in the municipalities of Capdo do Ledo, Piratini and Pinheiro Machado was
compiled. Seasonal samplings were conducted (spring, summer and fall) for two years, beginning in spring 2007.
With a total of 288-hours of sampling network, 2529 specimens, distributed in 111 species and five families were
registered. Four new records for the state are also included.

KEY WORDS: Lepidoptera, Papilionoidea, biodiversity, southern fields, inventory, monoculture, Brazil.

Mariposas en vegetacion nativa y plantaciones de eucalipto en el extremo sur de Brasil
(Lepidoptera: Papilionoidea)

Resumen

Con el objetivo de ampliar el conocimiento de la fauna de mariposas que se encuentra en las dreas
conservadas de bosques estacionales semicaducifolios y camposen dreas forestales de Rio Grande do Sul, se ha
elaborado una lista de especies encontradas en granjas con plantaciones de Eucalyptus spp., situadas en los
términos municipales de Capdo do Ledo, Piratini y Pinheiro Machado. Se realizaron muestreos estacionales
(primavera, verano y otono) durante dos afos, comenzando en la primavera de 2007. Con un total de 288 horas-
red de muestreo, fueron registrados 2.529 ejemplares, distribuidos en 111 especies y cinco familias. Se registran
cuatro nuevas especies para el estado.

PALABRAS CLAVE: Lepidoptera, Papilionoidea, biodiversidad, campos del sur, inventario, monocultivo, Brasil.



J. M. SILVA, C. KRUGER, R. R. SIEWERT & E. J. E. SILVA

Introducao

O Bioma Pampa ocupa aproximadamente 63% do Rio Grande do Sul, sendo composto por
ecossistemas que abrigam uma considerdvel riqueza de espécies animais e vegetais, com um grande
ndmero de endémicas (IBGE, 2004). No entanto, com o avanco das atividades agricolas e da expansdo
urbana descontrolada, este bioma tem sofrido intensas alteragdes em sua paisagem. Cerca de 50% da
vegetacdo campestre original jd foi suprimida e menos de 0,5% encontra-se sob prote¢do legal dentro
de unidades de conservacdo (PILLAR et al., 2009).

A introdu¢do da plantacdo de eucalipto no Rio Grande do Sul (271.980 mil hectares plantados-
ABRAF, 2010) ¢ uma das praticas que vem contribuindo diretamente na transformacdo de sua
paisagem. Perturbagdes antrépicas como a monocultura, levam a desestruturagdo do conjunto de
recursos e condi¢des ideais para muitos organismos (VIANA, 1995; BROWN JR., 1991). Além de
implicar em perda de diversidade biol6gica devido a degradacdo e a fragmentagdo de habitat, o
eucalipto interfere no desenvolvimento da vegetacdo nativa ao seu redor em decorréncia dos efeitos
alelopaticos de seus metabdlitos (POGGIANI & OLIVEIRA, 1998).

A realizag@o de inventdrios € uma importante estratégia para a obtencdo de informagdes sobre a
fauna e flora local, uma vez que o conhecimento gerado pode embasar planos e agdes conservacionistas
(SILVEIRA et al., 2010). Os insetos sdo organismos capazes de responder aos diferentes graus de
perturbagcdo ambiental e estdo sendo cada vez mais utilizados para avaliar mudancas na riqueza e
composi¢do de suas espécies frente aos impactos antrépicos (HUNTER, 2002; LEWINSOHN er al.,
2005). As borboletas (Lepidoptera), em particular, apresentam caracteristicas que as tornam excelentes
ferramentas no monitoramento de ecossistemas, sendo bastante diversificadas, relativamente faceis de
amostrar e identificar (BROWN JR., 1996; BROWN JR. & FREITAS, 2000; NEW, 1997).

Apesar da grande expansdo da monocultura de eucalipto no estado, pouco se sabe a respeito das
consequéncias para a sua biodiversidade (BARLOW er al., 2007). Visando obter informacdes sobre
este assunto e devido a escassez de dados sobre a ocorréncia de Lepidoptera em dreas de silvicultura, o
objetivo do presente estudo foi inventariar a fauna de borboletas (Papilionoidea) ocorrentes em
ambientes de vegetacdo nativa e de plantios de eucaliptos nos municipios de Piratini, Pinheiro Machado
e Capao do Ledo, Rio Grande do Sul, Brasil.

Material e Métodos
AREA DE ESTUDO

As dreas de estudo estdo inseridas nos municipios de Capdo do Ledo, Piratini e Pinheiro Machado
(Figura 1), regido que se caracteriza por ter relevo de ondulado a fortemente ondulado, com altitudes
que variam de 150 a 500 m. Geologicamente € a regido mais antiga do estado, Escudo Granitico, no
Planalto Sul-Riograndense (BOLDRINI, 1997). O clima da regido é imido, com estiagens ocasionais
no verdo, subtropical de invernos frios e com temperaturas frequentemente préximas a zero (MOTA,
1951). A precipitagao média anual € de 1.350 mm e a temperatura média anual é de 15 a 17° C. PORTO
(2002) classifica as formagdes vegetais como campestres e florestais de pequeno porte.

O estudo foi realizado em trés areas com plantio de diversas espécies de eucaliptos (Eucalyptus
saligna, E. dunni, E. globolus, E. grandis e E. urograndis), variedades e clones de hibridos,
pertencentes a empresa Fibria, no Rio Grande do Sul. Os plantios formam uma paisagem heterogénea,
sendo os talhdes irregulares em forma, tamanho e perimetro, entremeados por vegetacdo nativa
(campos ou matas). Este sistema de plantio se deve principalmente ao tipo de relevo das regides. Cada
drea de plantio apresentava talhdes com eucaliptos de idades (que variavam de um até quatro anos) e
espécies diferentes. As dreas amostradas foram as seguintes:

- Fazenda Ouro Verde 11 (31° 46’ 47”’S, 52° 36’ 54”0), localizada em Cerro das Almas, municipio
de Capao do Ledo, apresenta o relevo formado por numerosas coxilhas (pequenas elevacdes com
aproximadamente 15 a 50 m de altura) e encostas de morros. Os afloramentos rochosos sdo frequentes
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e os arroios apresentam margens muito elevadas; a propriedade apresenta drea de 297 ha, sendo 125,25
ha efetivamente plantados. O clima ¢é do tipo Cfa de Koppen. A vegetacdo ¢é classificada como um
mosaico de Estepe Arborizada e Floresta Estacional Semidecidual (MMA, 2007).

—
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Figura 1.- Localizagdo dos municipios onde foram realizadas as coletas de borboletas entre a primavera de
2007 e o outono de 2009. Piratini (31°26°55”S, 53°05°5170), Capao do Ledo (31°45°26”S, 52°29°21”0) e
Pinheiro Machado (31°34°46”S, 53°22°48”0) no Rio Grande do Sul, Brasil.

- Fazenda Cerro Alegre (31° 18’ 47”’S, 53° 18’ 3070), localizada na Serra dos Barbosas, municipio
de Piratini, apresenta o terreno fortemente inclinado com quedas abruptas e afloramento rochoso, e
plano nas vérzeas dos arroios. Possui drea de 3.801 ha, sendo 1.113 ha efetivamente plantados. O clima
¢ do tipo Cfb de Koppen. A vegetagdo é formada por mosaicos de Estepe Arborizada e da Floresta
Estacional Semidecidual (MMA, 2007).

- Fazenda Sdo José I (31° 35’ 23”S 53° 34’ 040), localiza-se no municipio de Pinheiro Machado. O
relevo € formado por uma sucessdo de coxilhas com solo raso no topo e afloramento rochoso. Os arroios
sdo espraiados e rasos com capdes de matos presentes nas margens. Apresenta uma drea de 2.013 ha e
1.165 ha de efetivo plantio. A classifica¢@o climdtica é Ctb segundo Koppen. A vegetacdo é formada por
Estepe Arborizada, Estepe Gramineo-Lenhosa e Floresta Estacional Semidecidual (MMA, 2007).

AMOSTRAGEM

Em cada localidade foram realizadas duas amostragens na primavera, no verdo e no outono nas
seguintes datas: novembro / 2007, fevereiro / 2008, abril / 2008, novembro / 2008, fevereiro / 2009 e
abril / 2009 (no outono de 2008 ndo foram coletados individuos devido as quedas bruscas na
temperatura no final do verdo, que persistiram até o final do inverno).

Em cada fazenda foram delimitados dois transectos, o primeiro em ambiente conservado de mata e
campo nativo (VN), o segundo em drea de plantio com eucalipto (PE). Cada transecto apresentando em
média 2000 m foi percorrido durante duas horas por ocasido de amostragem, o esfor¢o amostral foi
padronizado em horas de trabalho multiplicadas pelo nimero de amostradores, neste caso, quatro
coletores que percorriam os transectos a passos lentos.
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O inventdrio foi realizado nos hordrios de maior atividades das borboletas, entre 09:00 h e 17:00
h, através de observagao direta (busca visual) e coleta dos individuos com rede entomoldgica, segundo
metodologia adaptada de PAZ et al. (2008). A cada ocasido amostral, o transecto era amostrado em
turno (manha e tarde) invertido, para minimizar possiveis efeitos de hora / local.

As borboletas coletadas foram acondicionadas em envelopes entomoldgicos e conduzidas ao
laboratdrio para montagem e identificacdo. Os exemplares encontram-se depositados na cole¢do do
Museu Entomolégico Ceslau Biezanko (MECB), da Faculdade de Agronomia Eliseu Maciel,
Universidade Federal de Pelotas, Capao do Ledo, Rio Grande do Sul, Brasil. A identificacdo das
espécies foi realizada através de bibliografia especializada (D’ABRERA, 1981, 1984, 1987a, 1987b,
1988, 1994, 1995; BROWN JR., 1992; PENZ & FRANCINI, 1996; CANALS, 2000, 2003; PALUCH
et al., 2003; FRANCINI & PENZ, 2006; ZACCA et al., 2013), consulta a cole¢cdo do MECB e
especialistas. A taxonomia a nivel especifico segue LAMAS (2004) e a classificacao das subfamilias e
tribos segue WAHLBERG et al. (2009) para Nymphalidae.

ANALISE DE DADOS

O esforco amostral foi calculado multiplicando-se o nimero de coletores pelas horas-rede. A
partir da identificacdo dos espécimes foram obtidas composicdo, riqueza (S) e abundancia (N) das
borboletas registradas nas dreas de estudo. Para a riqueza foram calculados os estimadores analiticos
Jackknife 1 e 2, Chao 1 e 2, e Bootstrap através do programa EstimateS (COWELL, 2013). Foram
consideradas singletons as espécies que apresentaram apenas um individuo, abundantes as espécies que
apresentaram maior frequéncia absoluta e dominantes aquelas em que a frequéncia relativa ultrapassa
10%.

A composicdo de espécies foi analisada através de um NMDS (Non-Metric Multidimensional
Scalling) a partir dos indices de similaridade Sgrensen-Dice e Morisita. Enquanto o primeiro considera
a presenga ou auséncia das espécies entre as diferentes amostras, o segundo também leva em
considerag@o a abundancia. Estas andlises foram posteriormente testadas por um ANOSIM com 9999
aleatorizacdes e para ambos os testes foi utilizado o software Past versdo 2.17 (HAMMER et al., 2001).

Resultados e Discussiao

Totalizando 288 horas de esfor¢o amostral, foram registrados 2527 espécimes distribuidos em 110
espécies pertencentes a 16 subfamilias e cinco familias de Papilionoidea para os municipios de Capao
do Ledo, Piratini e Pinheiro Machado, Rio Grande do Sul, Brasil (Tabela 1). Destas, sdo relacionados
1148 individuos em 97 espécies para as dreas de vegetagdo nativa (VN) e 1379 individuos em 79
espécies para as dreas de plantio de eucalipto (PE). De acordo com os estimadores de riqueza, entre
76% e 90% (Jack 1 = 82%; Jack 2 = 76%; Chao 1 = 85%; Chao 2 = 86%; Bootstrap = 90%) das
espécies foram amostradas.

Tabela 1.- Lista das espécies de borboletas encontradas em trés localidades com vegetacao nativa (VN) e plantio de
eucalipto (PE) no Rio Grande do Sul entre a primavera/2007 e o outono/2009. Espécies exclusivas de ambientes
com vegetacdo nativa (*). Espécies exclusivas de ambientes com plantio (#). Espécies singletons (!).

Familia/Subfamilia/Espécie Piratini Pinheiro Machado | Capao do Ledo
PE VN PE VN PE VN

NYMPHALIDAE (S=53)

Nymphalinae (S=11)

Anartia amathea (Linnaeus, 1758) - X - - X X

Hypanartia bella (Fabricius, 1793) X - - X X X

Junonia evarete (Cramer, 1779) X X X X X X

Ortilia ithra (W. F. Kirby, 1900) - X X X X X

Ortilia orthia (Hewitson,1864) - X X X X X
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Siproeta epaphus trayja Hiibner, [1823]*!

Siproeta stelenes (Linnaeus, 1758)

Tegosa claudina (Eschscholtz, 1821)

Tegosa orobia (Hewitson, 1864)

Vanessa braziliensis (Moore, 1883)

PP

X<
el bl

Vanessa carye (Hiibner, 1812)#!

PP <]
kIR

Limenitidinae (S=5)

Adelpha falcipennis Fruhstorfer, 1915

Adelpha hyas (Doyere, 1840)

Adelpha mythra (Godart, 1824)

elkalls

Adelpha syma (Godart, 1824)

e

Adelpha zea (Hewitson, 1850)

I E
P | <[ <
ke

Satyrinae (S=14)

Capronnieria galesus (Godart,1824)

ke

e

Eteona tisiphone (Boisduval, 1836)*

Euptychoides castrensis (Schaus, 1902)

MK

e llalke

Forsterinaria necys (Godart, 1824)

Hermeuptychia sp.

|
I IE

Moneuptychia paeon (Godart,1824)

Moneuptychia soter (Butler, 1877)

IR

Morpho epistrophus catenaria Perry, 1911

IR

>
KR

Pampasatyrus quies (Berg, 1877)

Paryphthimoides poltys (Prittwitz, 1865)

Paryphthimoides phronius (Godart, 1824)

PR R
IR
IR

Praepedaliodes phanias (Hewitson, 1862)

IR

Stegosatyrus periphas (Godart, 1824)

IR

Prenda clarissa Freitas & Mielke, 2011

Yphthimoides celmis (Godart, 1824)

o

X<
>
o
o

Apaturinae (S=2)

Doxocopa kallina (Staudinger, 1886)#

Doxocopa laurentia (Godart, 1824)

XX

o
o llel
o

Heliconiinae (S=11)

Actinote carycina Jordan, 1913

o

Actinote discrepans d’Almeida, 1958

Actinote melanisans Oberthiir, 1917

Actinote pellenea Hiibner, 1821

Actinote rhodope d’Almeida, 1923

XX R
e lialtai kel kel
lialteitelkel

Actinote surima (Schaus, 1902)

Actinote thalia (Linnaeus, 1775)

DR [P DA ] <

PR |

Agraulis vanillae maculosa (Stichel, [1908])

XX

Dryas iulia (Fabricius, 1775)

Euptoieta hortensia (Blanchard, 1852)

Heliconius erato phyllis (Linnaeus, 1758)

X[ <

K|
Xl [
| <<

Biblidinae (S=6)

Biblis hyperia (Cramer, 1779)*!

Catonephele sabrina (Hewitson, 1852)%*!

X

Diaethria candrena (Godart, 1824)*

Dynamine myrrhina (Doubleday, 1849)

Eunica eburnea Fruhstorfer, 1907

X<

Marpesia petreus (Cramer, 1776)

Danainae (S=2)

Danaus gilippus (Cramer, 1775)

Danaus erippus (Cramer, 1775)

| <
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Charaxinae (S=1)

Memphis moruus stheno (Prittwitz, 1865)*!

Libytheinae (S=1)

Libytheana carineta (Cramer, 1777)*

PIERIDAE (S=9)

Coliadinae (S=5)

Colias lesbia (Fabricius, 1775)

ke

Eurema albula (Cramer, 1775

>

Eurema deva (Doubleday, 1847)*

>

Leucidia brephos (Hiibner, 1809)*!

Phoebis neocypris (Hiibner, 1823)

e

x|

Pierinae (S=3)

Hesperocharis paranensis Schaus, 1898*

Pereute antodyca (Boisduval, 1836)

Theochila maenacte (Boisduval, 1836)*

Dismorphinae (S=1)

Pseudopieris nehemia (Boisduval, 1836)

LYCAENIDAE (S=26)

Theclinae (S=26)

Arawacus binangula (Schaus, 1902)

Arawacus dolylas (Cramer, 1777)#!

Arawacus meliboeus (Fabricius, 1793)

>

Aubergina vanessoides (Prittwitz, 1865)#!

Calycopis caulonia (Hewitson, 1877)

>

Celmia uzza (Hewitson, 1873)%*!

Contrafascia imma (Prittwitz, 1865)

>

X <]

Cyanophrys acaste (Prittwitz, 1865)*!

Cyanophrys herodotus (Fabricius, 1793)

MK

Cyanophrys remus (Hewitson, 1868)*!

Dicya eumorpha (Hayward, 1949)#!

>

Janthecla sp.*!

Laothus phydela (Hewitson, 1867)

Magnastigma hirsuta (Prittwitz, 1865)*!

Nicolea cupa (Druce, 1907)*

X<

Nicolea xorema (Schaus, 1902)

Olynthus ostia (Hewitson, 1867)*!

>

Ostrinotes empusa (Hewitson, 1867)#!

Paiwarria aphaca (Hewitson, 1867)*!

e

Rekoa malina (Hewitson, 1867)

Strymon eurytulus (Hiibner, 1819)*

Thereus ortalus (Godman & Salvin, 1887)#!

Thepytus thyrea (Hewitson, 1867)*!

Theritas triquetra (Hewitson, 1865)

XX

Tmolus echion (Linnaeus, 1767)#!

Ziegleria ceromia (Hewitson, 1877)

>

RIODINIDAE (S=17)

Riodininae (S=17)

Adelotypa bolena (Butler, 1867)*

o

Aricoris montana (Schneider, 1937)

Baeotis melanis Hiibner, 1831%!

Calephelis nilus (C. Felder & R. Felder, 1971)

eIk

Caria plutargus (Fabricius, 1793)#!

Chalodeta theodora (C. Felder & R. Felder, 1862)
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Charis cadytis Hewitson, 1966
Chorinea licursis Fabricius, 1775)#
Emesis fatimella Westwood, 1851°* -
Emesis tenedia C. Felder & R. Felder,1861 X - - X X
Euselasia euploea (Hewitson, 1855) X

Euselasia hygenius (Stoll, 1787)* - - - - -
Ithomiola nepos (Fabricius, 1793)*! - - - - -
Pirascca sagaris (Cramer, 1775) - - - -
Riodina lycisca (Hewitson, 1853)* - X - X -
Theope thestias Hewitson, 18604#! X - - - -
Zabuella tenellus (Burmeister, 1878)* - - -
PAPILIONIDAE (S=5)

Papilioninae (S=5)

Heraclides anchisiades (Esper, 1788)#
Heraclides astyalus (Godart, 1819)
Heraclides hectorides (Esper, 1794)
Parides bunichus (Hiibner, 1821) - - X
Pterourus scamander (Boisduval, 1836)

>
X R | | <

X

X | <
X | <
X<

o
I E

o
o

Do total de espécies registradas no presente estudo, 48% correspondem a Nymphalidae, 24% a
Lycaenidae, 15% a Riodinidae, 8% a Pieridae e 5% a Papilionidae. A representatividade das familias de
Papilionoidea (excluindo Hesperiidae) foi semelhante ao padrdo de riqueza encontrado em outros
estudos realizados no estado, principalmente com a unido dos dados de Lycaenidae e Riodinidae para
fins comparativos (ISERHARD et al., 2010; RITTER er al., 2011; BELLAVER et al., 2012;
MARCHIORI et al., 2014).

Nymphalidae além de ser a familia mais rica, foi a mais abundante, com 87% dos espécimes
amostrados, seguida de Lycaenidae (5%), Riodinidae (4%), Pieridae (3%) e Papilionidae (2%). Esta
familia também apresentou valores elevados de riqueza e abundancia quando os ambientes (VN e PE)
foram avaliados separadamente (Tabela 2). Estes dados provavelmente estdo ligados a grande
diversidade do grupo (LAMAS, 2004).

Tabela 2.— Riqueza (S) e abundancia (N) por familia de borboletas em ambiente de silvicultura (PE) e vegetacdo
nativa (VN), em trés localidades do Rio Grande do Sul, entre a primavera de 2007 e o outono de 2009.

Familia VN(S) PE(S) VN(N) PE(N)
Nymphalidae 51(53%) 44(56%) 940(82%) 1268(92%)
Lycaenidae 19(20%) 15(19%) 76(7%) 38(3%)
Riodinidae 14(14%) 10(13%) 69(6%) 30(2%)
Pieridae 9(9%) 5(6%) 53(5%) 14(1%)
Papilionidae 4(4%) 5(6%) 10(1%) 29(2%)
Total 97 79 1148 1379

Satyrinae foi a subfamilia mais abundante, representando 57% dos Nymphalidae e 50% de todas
as borboletas amostradas. A espécie Yphthimoides celmis (Godart, 1824) obteve o maior nimero de
individuos amostrados (25%), sendo a tUnica espécie considerada dominante. Em seguida estd
Hermeuptychia sp. (9%) e Paryphthimoides phronius (Godart, 1824) (6%). A maioria dos individuos
destas espécies foi coletada em dreas com plantio de eucalipto, e juntas representam 53% da
abundancia em dreas de eucaliptal, contra 26% em dreas de vegetacdo nativa. E possivel que estas
espécies tenham sido favorecidas pelas caracteristicas particulares do ambiente, uma vez que sdo
consideradas comuns e de habitos generalistas (BROWN JR., 1992).

Também foram registrados Satyrinae tipicos de ambientes campestres, inclusive em dreas com
plantio de eucalipto, como Prenda clarissa Freitas & Mielke, 2011 e Stegosatyrus periphas (Godart,
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1824). Estas espécies podem ser potenciais indicadoras de campos nativos preservados (GRAZIA et al.,
2008) e sua ocorréncia nas dreas florestadas deveria ser monitorada ao longo do tempo. A espécie
Pampasatyrus quies (Berg, 1877) se encontra na lista da fauna ameacada no Estado do Rio Grande do
Sul. Segundo GRAZIA et al. (2008), as borboletas do género Pampasatyrus também podem ser
potenciais indicadoras de campos preservados. A presenca desta espécie reforca a importancia de
planejamentos conservacionistas mais eficientes no sul do Brasil, especialmente em ecossistemas
campestres, os quais sdo historicamente negligenciados quanto a sua preservacdo (PILLAR et al., 2009).

Das 26 espécies de Pieridae registradas para a regido sudeste do estado (KRUGER & SILVA,
2003), apenas nove foram observadas nas dreas amostradas. Destaca-se a presenga de um individuo de
Leucidia brephos (Hiibner, 1809) encontrado em drea de vegetacdo nativa, espécie considerada rara na
regido por BIEZANKO (1958). Para Papilionidae sdo relacionadas 10 espécies para a localidade
(KRUGER & SILVA, 2003), cinco estando presentes neste trabalho. Em especial Heraclides
anchisiades (Esper, 1788), espécie coletada exclusivamente em plantacdo de eucalipto, considerada
comum em ambientes abertos como campos e dreas urbanas (SCHWARTZ & DI MARE, 2001).

Apesar do Estado do Rio Grande do Sul estar entre os mais bem estudados quanto a fauna de
borboletas (SANTOS et al., 2008), quatro novas ocorréncias de Lycaenidae foram registradas: Celmia
uzza (Hewitson, 1873), Magnastigma hirsuta (Prittwitz, 1865), Thepytus thyrea (Hewitson, 1867) e
Thereus ortalus (Godman & Salvin, 1887). As trés primeiras foram encontradas nas dreas de vegetagao
nativa e a tiltima em drea com plantio de eucalipto. E importante ressaltar que Lycaenidae e Riodinidae
sdo consideradas sensiveis as perturbagdes ambientais (BROWN JR. & FREITAS, 1999) e obtiveram
maior riqueza e abundancia nas dreas preservadas.

Comparando os ambientes estudados, as dreas de vegetacdo nativa apresentaram maior riqueza e
menor abundancia de espécies em relacdo as dreas com plantio de eucalipto. Outros estudos também
indicam o empobrecimento da fauna e da flora em locais de silvicultura quando comparados a
vegetacdo nativa (LINDENMAYER & HOBBS, 2007; BARLOW et al., 2007; NASCIMENTO et al.,
2015). Ambientes muito alterados apresentam menor heterogeneidade de habitat e microclima, por isso
podem comportar uma diversidade menor, com muitos individuos distribuidos em poucas espécies
(RAMOS, 2000; SCHWARTZ & DI MARE, 2001).

Dentre o total de espécies registradas, 70 sdo comuns em ambas as dreas (Figura 2). Foram
registradas 28 espécies de borboletas exclusivas de dreas com vegetac@o nativa: destas, 15 (54%) foram
consideradas singletons. Nas dreas com plantio de eucalipto, foram encontradas 12 espécies exclusivas:
destas, nove (75%) sdo singletons (Tabela 3). Em vista destes dados € possivel que muitas das espécies
exclusivas de plantio tenham sido de ocorréncia acidental.

VN

28(25%) 70(64%)

Figura 2.— Nimero de espécies de borboletas exclusivas e comuns em trés localidades com vegetacdo nativa
(VN) e plantio de eucalipto (PE) no Rio Grande do Sul entre a primavera/2007 e o outono/2009.
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De acordo com os indices de similaridade, apesar da proximidade entre as dreas, a composi¢ao de
espécies nas comunidades estudadas ndo ¢é similar, ou seja, ambas as dreas de vegetagdo nativa e
eucalipto apresentam composi¢do de espécies caracteristica. Conforme a andlise de ordenacdo, o indice
de Sgrensen-Dice (p = 0,0216) apresentou maior dissimilaridade quando comparado ao de Morisita (p
=0,0425), o que significa que considerando a abundancia e ndo somente a presenca e auséncia, as dreas
tornam-se mais préximas quanto a sua composicio. Os graficos apresentados corroboram com este
resultado (Figura 3).

o <
a
2015 2 0.08 3 -
=) =2 4
0.20
0.00
0.25 !
-0.30 -0.08
0.35 -0.24
0.40
204 -03 02 -01 00 01 02 03 04 05 04 03 02 01 00 01 02 03 04 05
Eixo 1 Eixo 1

Figura 3.— Similaridade (Sgrensen-Dice e Morisita respectivamente) entre as comunidades de borboletas
amostradas em trés localidades com vegetac@o nativa (VN) e plantio de eucalipto (PE) no Rio Grande do Sul
entre primavera/2007 e outono/2009. VN (tridngulo preto); PE (tridngulo branco).

Plantios de eucalipto podem causar impactos significativos sobre a diversidade e distribuicdo das
espécies (MAJER & RECHER, 1999). O problema se agrava devido ao fato de muitas plantagdes
serem cultivadas sem qualquer planejamento (VAN HALDER, 2008). Com o aumento desta
monocultura na regido, sugere-se que novas pesquisas sejam realizadas, procurando investigar os
padroes de diversidade e distribuicdo das espécies ao longo dos anos. Os resultados gerados neste
estudo sdo as primeiras informacdes sobre a lepidopterofauna ocorrente em ambientes campestres
alterados pela silvicultura e podem servir de base para futuros estudos que viabilizem o manejo
sustentdvel destas dreas.
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On the status and position of Melitaea minerva var.
palamedes Groum-Grshimailo, 1890
(Lepidoptera: Nymphalidae)

S. K. Korb, Z. E. Fric & A. Bartoriova

Abstract

Melitaea palamedes Groum-Grshimailo, 1890 is treated here as a subspecies of M. minerva Staudinger,
1881, based on molecular data and morphology: Melitaea minerva palamedes Groum-Grshimailo, 1890, stat.
rev.

KEY WORDS: Lepidoptera, Nymphalidae, Melitaea palamedes, Melitaea minerva, status, position, COI-
sequence.

Sobre el estatus y posicion de Melitaea minerva var. palamedes Groum-Grshimailo, 1890
(Lepidoptera: Nymphalidae)

Resumen

Melitaea palamedes Groum-Grshimailo, 1890 es tratada aqui como una subspecie de M. minerva
Staudinger, 1881, basado sobre datos moleculares y morfologia: Melitaea minerva palamedes Groum-
Grshimailo, 1890, est. rev.

PALABRAS CLAVE: Lepidoptera, Nymphalidae, Melitaea palamedes, Melitaea minerva, estatus, posicion,
COlI-secuencia.

Introduction

HIGGINS (1941) in his revision of the butterfly genus Melitaea treated M. minerva var.
palamedes Groum-Grshimailo, 1890 as a synonym of M. minerva minerva Staudinger, 1881;
TSHIKOLOVETS (2003, 2005) treated as valid a subspecies of M. minerva. However, in the last
revision of the complex of Melitaea minerva by KOLESNICHENKO & CHURKIN (2003), they
shifted the taxon palamedes as a member of the species group of M. sultanensis Staudinger, 1886.
Furthermore, KOLESNICHENKO & CHURKIN (2003) designated the lectotype of M. palamedes
(in Zoological Institute, St.-Petersburg, Russia). Finally, after some years CHURKIN &
KOLESNICHENKO (2006) elevated this taxon to full-species rank, accompanied with a
description of a new subspecies (M. palamedes alabel Churkin & Kolesnichenko, 2006). The
closely related species within this group (M. minerva, M. pallas Staudinger, 1881 and M.
palamedes) inhabit high-mountainous meadows (at elevations over 2200 m); all these taxa and also
their subspecies - whose number is far too high require careful revision, so we list here only
species-group taxa without connection to the species names: nominotypical ones, pseudotersa
Kolesnichenko & Churkin, 2000, repens Kolesnichenko & Churkin, 2000, tersa Kolesnichenko &
Churkin, 2000, acerba Kolesnichenko & Churkin, 2000, iracunda Kolesnichenko & Churkin, 2000,
mendax Kolesnichenko & Churkin, 2000, interpres Kolesnichenko & Churkin, 2000, vaschenkoi
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Kolesnichenko & Churkin, 2000, pseudoalpina Kolesnichenko & Churkin, 2000, koitezek
Kolesnichenko & Churkin, 2000, alabel). As was shown recently, the wing pattern within the
closely related Melitaea-species cannot be used for reliable species identification (JUGOVIC &
KOREN, 2014); the genitalia features also are very variable (BUSH, 2011). If we will look at the
type specimens of M. minerva, M. pallas and M. palamedes (figs. 1, 2, 4, 5, 7, 8) and at their male
genitalia (figs. 9-11), although their external features are quite different, the male genitalia in all
three are similar (if not identical).

Materials and methods
Abbreviations used:

SKK - collection of Stanislav K. Korb, Nizhny Novgorod, Russia
GDM - Darwin Museum, Moscow, Russia

ZISP - Zoological Institute, St.-Petersburg, Russia

ZMHU - Museum fiir Naturkunde, Berlin, Germany

We studied the following specimens of the M. palamedes-phenotype (one of them was
sequenced), and found that their external morphological features are mixed up between the M.
sultanensis and M. minerva - groups:

Kazakhstan: 2 848, 23-VI-2007, Transilian Alatau Mts., Bolshoe Almaatinskoe ozero Lake,
2400 m, leg. P. Egorov (SKK); 1 @, 27-VI-2010, Transilian Alatau Mts., Chimbulak, 2200 m, leg.
S. K. Korb (SKK). Kyrgyzstan: 1 ? (sequenced), 31-VII-2014, Kirghizsky Mts., Ala-Archa Nature
Reserve, 2420 m, leg. S. K. Korb (SKK); 1 &, 1 @, 8-VI-2003, southern slope of Talassky Alatau
Mts., Suusamyr river valley, 45 km E of Alabel pass, 2300-2400 m, leg. S. Churkin (holotype and
paratype of M. palamedes alabel Churkin & Kolesnichenko, 2006) (GDM); 3 343, 2 22, Gulcha,
leg. G.Grumm-Grshimailo (lectotype and paralectotypes of M. minerva var. palamedes) (ZISP).

Additional type material studied: M. minerva Staudinger, 1881, 3 33, 2 22, Ala Tau
(lectotype, paralectotypes) (ZMHU). VAN OORSCHOT & COUTSIS (2014) erroneously stated
that the lectotype of M. minerva was designated by ACHTELIK (1999), but in fact there is present
only the lectotype designation of M. sultanensis in the cited paper; the same applies also for pallas);
M. pallas Staudinger, 1886, 6 83, 7 Y2, Namangan, Margelan (lectotype, paralectotypes) (ZMHU);
M. minerva palamedes (Groum-Grshimailo, 1890), 2 8J, 1 2, Gulcha (lectotype, paralectotypes)
(ZMHU, ZISP). Additional material on M. minerva and M. pallas studied: over 200 specimens of
every species from different locations in Kazakhstan and Kyrgyzstan.

DNA was extracted using the Geneaid Genomic DNA Mini Kit, Tissue. 5P fragment of the
Cytochrome C oxidase subunit I (“barcode region”) was amplified using primers HybLCO and
HybHCO according to protocols by WAHLBERG & WHEAT (2008). PCR products were
sequenced by Macrogen Inc. (Seoul, Korea). The sequences were aligned in BioEdit ver. 7.0.9.0.
For the tree calculations, we used Maximum Likelihood with transition and transversion
substitutions included, and with Gamma distributed heterogeneous rates in MEGA 6.

Comparative material was used from GenBank (see fig. 1 for Accession Numbers).

Results and conclusion

We have the following results of our study. First of all, the genitalia features within this
species complex are not sufficient for species determination; using genitalia it is impossible to
determine M. palamedes-phenotypes too. Similarly wing pattern is very variable within the whole
genus Melitaea. So, the status and position of this phenotype depend on the point of view of a
researcher. Unfortunately the majority of taxonomic work lacks any analytical tools and the taxa are
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placed within any of the listed species, or can be erected to full-species rank. In this situation only
molecular methods can resolve the problem.

On the phylogenetic tree of the closely related taxa of M. minerva and M. sultanensis- groups
(fig. 12) we can see that our sample is placed within M. minerva samples and thus it belongs to this
species. If palamedes is a hybrid between minerva and sultanensis or pallas, we would be unable to
see it from the mitochondrial marker; we would need to try also a nuclear marker, but unfortunately
the nuclear markers are usually too slow to be good for the specific or infraspecific level. Most
likely it is a subspecies of M. minerva, which, according to its type locality (Gulcha in Alai Mts.,
Kyrgyzstan), should be distributed in Alai and Inner Tian-Shan. All other subspecies described for
M. minerva and M. palamedes in the last two decades must be carefully revised because [sic]
“Kolesnichenko & Churkin have established numerous taxa of species and subspecies rank.
Unfortunately, most of these taxa do not represent geographical variation (the authors likely
pursued commercial interest). Even the specimens from the type series represent an absolute
transition of one taxon into another in both morphological characters and genitalia armatures. The
genitalia drawings are crudely made and do not provide identification. The authors did not examine
the type material of the previously described taxa, they used very limited comparative material”
(TSHIKOLOVETS, 2005: 344).

So, according to our data the correct identification should be: Melitaea minerva palamedes
Groum-Grshimailo, 1890, stat. rev.
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Figs. 1-12.— Melitaea. 1-8. Imagos, 9-11. Genitalia. 1-2. M. minerva palamedes, lectotype. 3, 6. M. minerva
palamedes, sequenced specimen. 4-5. M. minerva, lectotype. 7-8. M. pallas, lectotype. 9. M. minerva,
lectotype. 10. M. pallas, lectotype. 11. M. minerva palamedes, paralectotype.
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Fig. 12.— ML-tree of Melitaea minerva and M. sultanensis groups. Kimura-2 parameter model, NNI, 10000
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Description of recent discovery of Anthocharis damone
Boisduval, 1836 in Serbia and its distribution
in Europe
(Lepidoptera: Pieridae)

E. Drndi¢, D. Radevski, M. Miljevi¢, M. Buri¢ & M. Popovié

Abstract

Anthocharis damone Boisduval, 1836 is known from southern Italy, Greece, Republic of Macedonia, Albania
and further in the Middle East. At the end of May and beginning of June 2015 it was recorded for the first time in
Serbia. A single isolated colony was found 170 km NW from the northernmost known locality in Europe. This
record made us review A. damone distribution in Europe, suggested its possibly wider range over the Balkans and
increased the list of butterflies recorded in Serbia to a total of 200 species.

KEY WORDS: Lepidoptera, Pieridae, Isatis tinctoria, conservation, Red List, Serbia.

Descripcion del reciente descubrimiento de Anthocharis damone Boisduval, 1836 en Serbia
y su distribucién en Europa
(Lepidoptera: Pieridae)

Resumen

Anthocharis damone Boisduval, 1836 es conocida del sur de Italia, Grecia, Republica de Macedonia, Albania
y mas lejos en el Medio Oriente. A finales de mayo y principios de junio de 2015, fue registrado en Serbia por
primera vez. Una colonia aislada fue encontrada a 170 km NW de la localidad mds al norte en Europa. Este registro
nos ha hecho revisar la distribucién de A. damone en Europa, nos indica una posible presencia mds amplia en los
Balcanes e increment6 la lista de mariposas registradas en Serbia a un total de 200 especies.
PALABRAS CLAVE: Lepidoptera, Pieridae, Isatis tinctoria, conservacion, Lista Roja, Serbia.

Introduction

The eastern orange-tip, Anthocharis damone Boisduval, 1836, is known as a local butterfly in the
European part of its range, found only in southern Italy and southern parts of the Balkan Peninsula. In
Asia the distribution extends further over the Middle East to south Transcaucasia, Iran and Iraq
(TOLMAN & LEWINGTON, 2008; TSHIKOLOVETS, 2011).

Habitats of this species in Europe are open grasslands or scrub places on steep, rocky, south-facing
slopes and usually on limestone. Its range is linked to the presence of the larval host plant from the
genus Isatis, primarily Isatis tinctoria L., as caterpillars feed on their flowers and seeds (VAN SWAAY
et al., 2010b). Since it is considered a Mediterranean species, found at the very southern tip of the
Balkans and limited to the places with a warm climate, the presence of A. damone was not expected in
Serbia. Against all odds, it was discovered in south-western part of the country and here we described
and illustrated the first observations and attempted to summarise the knowledge on its distribution in
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Europe. In addition we presented some thoughts about the origins of the butterfly host plant in the
south of Europe and commented on the butterfly threat status in Serbia.

The discovery of Athocharis damone in Serbia

Anthocharis damone was initially discovered in Serbia by E. D. who collected 5 33, 2 2% on 22-V-
2015 and provided photos from his collection to Serbian butterflies interest groups. Butterflies were at
first identified as A. gruneri Herrich-Schiffer, 1851, a taxon recently recorded for Serbia (POPOVIC &
MILENKOVIC, 2012), although their size and colouration were noticeably different. The same locality
was revisited on 30-V-2015, photographing live specimens that were shortly and undoubtedly recognized
as A. damone (Fig. 1). On this occasion some 40 specimens were seen in just a short time period.

After the initial discovery of Anthocharis damone, we organised a short joint expedition in order
to confirm the presence of this species in Serbia, take photographs of the butterfly and inspect its
habitat. In three days we visited several localities surrounding Sjenica, with special attention to open,
rocky habitats favoured by A. damone elsewhere in Europe. Despite great effort, the species was only
recorded on the already known locality close to the village of Trijebine, in the foothills of Giljeva Mt.
(Table 1). Although the search for the butterfly on this occasion was more intensive, we only saw some
15 males and five females, which might indicate its flight period was almost over. Male butterflies were
usually seen in a brisk flight close to the ground or flying over the steep rocky slopes. Some individuals
were found feeding on the flowers and a single female was observed ovipositing on I. tinctoria. After
close inspection of the host plant flower buds, a single caterpillar was also recorded (Fig. 2).

Table 1.— The observations of Anthocharis damone in Serbia in the foothills of Giljeva mountain (Sjenica).

Coordinates Dates Observers

19° 88’ 75.71” E; 43° 18" 50.93” N 22-V-2015; 30-V-2015 E.D.

19°90’ 28.36” E; 43° 19’ 16.07” N 3-VI-2015 E.D.,,B.R,M.M.,M. Db, M. P.
19°89’ 11.89” E; 43° 19’ 04.86” N 3-VI-2015 E.D,DB.R,M.M.,,M. b, M. P.

The suitable habitat for Anthocharis damone in Serbia is found over the rocky terrain along a rarely
used macadam road (Fig. 3). Geological strata are made of serpentinite, which is usually covered with
sparse vegetation and sometimes hosts a different butterfly species in comparison to the nearby areas (eg.
GASCOIGNE-PEES et al., 2014; VEROVNIK et al., 2014). All the butterflies were recorded on
approximately 2 km long stretch of the macadam road, at an altitude of 1200-1300 m. Higher parts were
not surveyed, while the species was not observed below 1200 m of altitude, although the habitat remained
visually similar. Larval foodplant was relatively abundant near the road and on the steep road margins.
Slopes above the road were covered in planted trees of Pinus nigra J. F. Arnold, and a few males were
seen flying into those woods. As the wider area consists of similar geological strata we suppose that
suitable habitats could be found in the vicinity and further surveys should be made to get a more precise
picture of the butterfly’s distribution. Additional new records can be expected from Trijebine village all
the way westwards to the Lim River. In general, the habitat in Serbia is similar to those in the rest of the
Balkans, characterised by sparse grasses and bushes on a rocky terrain from sea level up to 1300 m of
altitude (MICEVSKI et al., 2015; TSHIKOLOVETS, 2011; VAN SWAAY et al., 2010b).

Distribution of Anthocharis damone

Antocharis damone is known to form three subspecies: A. damone damone Boisduval, 1836 in
Sicily and southern Italy, A. damone eunomia (Freyer, [1851]) in the Balkans, Turkey, Armenia,
Georgia, Azerbaijan and the Russian Federation and A. damone syra (Verity, 1911) in Lebanon, Syria
and Israel (TSHIKOLOVETS, 2011). It is interesting to note that the butterfly hostplant, Isatis
tinctoria, is famous for its practical use as a natural dye dating since the prehistoric period and was
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introduced into many parts of the European continent (GUARINO et al., 2000; SPATARO et al., 2007;
ZECH-MATTERNE & LECONTE, 2010). The centre of distribution of the host plant is in Asia, and its
distribution in the Balkans is considered autochthonous (YORDANOYV, 1970). However, the
autochtonous origin of the plant is questionable for some other parts of Europe including southern Italy
(GUARINO et al., 2000). A distinctive subspecies of the butterfly (if perceived correctly) suggests both
the butterfly and its host plant were present here and evolved before 1. tintoria was introduced for
cultivation (see also: BOLLINO ef al., 1996).

In order to summarise butterfly distribution in the Balkans, we gathered literature records from the
various sources and processed them in QGIS software 2.10 (www.qgis.org). We used geographic WGS
84 projection in order to be consistent with PAMPERIS (2009) where the majority of data came from
(Fig. 4). With the exception of Italy and Greece (JUTZELER et al., 1998; PAMPERIS, 2009; TOLMAN
& BERNHARD, 1994), the distribution of A. damone in Europe remained insufficiently studied.
Although the butterfly is well known from the Republic of Macedonia, most published records come
from old literature or from collections (JAKSIC, 1988; KRPAC e al., 2011; SCHAIDER & JAKSIC,
1989). On the contrary, for Albania the species has only recently been mentioned by TSHIKOLOVETS
(2011) without detailed explanation, and was confirmed for this country only in 2014 (MICEVSKI et al.,
2015). In the European part of Turkey, it is now considered extinct taxa (VAN SWAAY et al., 2010b).
The unexpected discovery of A. damone in Serbia close to a national border suggests this species might
also be present in the neighbouring Montenegro. Flying early in the season it is easily overlooked during
butterfly surveys and might be more widespread in the Balkans. This specially refers to Albania, due to
the lack of systematic faunistic surveys (VEROVNIK & POPOVIC, 2013).
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Fig. 4.— Distribution of Anthocharis damone in Europe given in WGS 84 projection. The observation points are
given in resolution of 0.1 degree. Names of the countries are written as ISO2 codes.
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Conservation of Anthochris damone in Serbia

It should be noted that the insect fauna of Sjenica was not studied in details and most data
concerning butterflies come from just a few short surveys in 2007 and 2008 (JAKSIC, 2008).
These surveys produced a total of 68 butterfly species recorded in the wider region of Sjenica,
promoting Pester plateau to one of the Prime Butterfly Areas of Serbia. In our study around 130
species were recently found here (E. D., unpublished data; MILJEVIC & POPOVIC, 2014),
making it one one of the richest regions in Serbia (JAK§IC, 2008; POPOVIC & DURIC, 2014).
The threats to this area do not seem to be acute and even high mountain pasturing is still well
preserved in comparison to other regions of Serbia. This traditional grazing system sustain
meadows and pastures required for survival of many butterfly species (SUTCLIFFE et al., 2014;
VAN SWAAY et al., 2010a). The only threats that could be recognised are possible habitat
overgrowth by coniferous trees, human activities along the road and uncontrolled fires, traces of
which were observed in the field.

Anthocharis damone is listed as least concern (LC) on both global and European level (VAN
SWAAY et al., 2010b). With current knowledge on its distribution in Serbia, this species could be
considered vulnerable (VU) on a national level applying the criteria D2 (AOO = 8 km?, single
location) (IUCN, 2012; ITUCN STANDARDS AND PETITIONS SUBCOMMITTEE, 2013).
However, we should note that the critically endangered (CR) category could also be assigned using
criteria B if any sign of fluctuations or continuing decline were found.

Conclusions

The record of Anthocharis damone brings the list of Serbian butterflies to 200 species:
Papilionidae 6, Pieridae 23, Hesperiidae 23, Riodinidae 1, Lycaenidae 55, Nymphalidae 92 and
expands the distribution limits of this species some 170 km from the nearest populations close to
Skopje in the Republic of Macedonia. In total, nine new butterfly species were recorded over the
last ten years in Serbia (POPOVIC er al., 2014) proving that interesting records can still be
expected in the region. The threat status in Serbia and distribution gaps on A. damone distribution
in Europe urge detailed studies on this species in near future.
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Figs. 1-3.— 1. The first photograph of Anthocharis damone in Serbia, 3 resting on the larval host plant, E. D., 30-V-
2015. 2. The life cycle of Anthocharis damone photographed in situ, M. M., 3-VI-2015. (a) @ resting on the larval host
plant, Isatis tinctoria, (b) 3 feeding on the larval host plant, (c) ovum, (d) caterpillar, (e) I. tinctoria growing on the
road margins, (f) flowers of L. finctoria plant. 3. Habitat of Anthocharis damone in Sjenica, Trijebine, M. P., 3-VI-2015.
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Scythris transcaucasica Nupponen, sp. n.,
a new species from Georgia
(Lepidoptera: Scythrididae)

K. Nupponen

Abstract

Scythris transcaucasica Nupponen, sp. n. is described from southern Georgia. Twelve specimens (7 males and
5 females) were collected from the Trans-Caucasus Mountains close to the Turkish border in July 2015. The species
is placed in the terekholensis species-group. The external appearance of the adult and genitalia of both sexes of the
new species are illustrated, and the systematic position of the new taxon is briefly discussed.
KEY WORDS: Lepidoptera, Scythrididae, new species, Trans-Caucasus Mountains, Georgia.

Scythris transcaucasica Nupponen, sp. n., una nueva especie de Georgia
(Lepidoptera: Scythrididae)

Resumen

Se describe del sur de Georgia Scythris transcaucasica Nupponen, sp. n. Doce especimenes (7 machos y 5
hembras) fueron colectados de las montafias del Transcducaso en la frontera con Turquia en julio de 2015. La
especie se sitda en el grupo de especies terekholensis. Se ilustra la apariencia externa del adulto y la genitalia de
ambos sexos y brevemente se discute la posicion sistemadtica del nuevo taxon.

PALABRAS CLAVE: Lepidoptera, Scythrididae, nueva especie, montafias del Transcducaso, Georgia.

Introduction

The Scythris caramani and Scythris terekholensis species-groups consist of about 20 species
altogether, most of which were described during the last twenty years. The species belonging to these
groups resemble each other greatly, both externally and by characters in the genitalia, and some of them
are difficult to place in a given species-group. Taxonomy of the caramani species-group was recently
studied (PASSERIN dI’ENTREVES & ROGGERO, 2012). As a result, fifteen species remained in the
caramani-group, while three species were transferred to the terekholensis-group established by
SACHKOV (2002). Later on, one further species of each group has been described (NUPPONEN,
2014). The distribution range of these species-groups extends from Turkey along the Eurasian steppe
belt eastwards to Central Asia and South Siberia. However, many of the species are known only from
restricted areas, possibly due to the fact that they are seldom detected by chance. There are no records
of the groups from large areas with potential habitats, like the Caucasus and Kopet-Dagh Mountains,
central part of Kirgiz-steppes and north-western China. The larval hosts of the species are completely
unknown. Generally — with a few exceptions — species of the caramani species-group inhabit steppes
and seem to be associated with low Artemisia species, while those of the terekholensis species-group
occur in sandy habitats and might be associated with Astragalus species.

During the Caucasus expedition in July 2015 I discovered a new species of the Scythris
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terekholensis species-group from the Trans-Caucasus Mountains in Georgia. The new species is
described below. Tissue samples (dried legs) of two specimens were shipped to the Canadian Centre for
DNA Barcoding in Guelph for DNA sequence (CO1) analysis. The barcodes are preserved in the
Barcode of Life Data Systems (BOLD; available from http://v4.boldsystems.org), and were used to
calculate genetic distances reported below.

Scythris transcaucasica Nupponen, sp. n.

Type material. Holotype & (Fig. 1): Georgia, Trans-Caucasus Mts., 41° 16" 10” N 43° 18’ 45” E,
2020 m a.s.l., Kartsakhi Lake NE, 25-VII-2015, K. Nupponen leg. In coll. T. & K. Nupponen.
Paratypes 6 83 and 5 9: Idem. Genitalia slides: K. Nupponen prep. no. 1/29-X-2015 &, 2/29-X-2015
Q. DNA samples (Lepid. Phyl., green label): KN00917, KN00918. In coll. T. & K. Nupponen.

Diagnosis: Externally S. transcaucasica Nupponen, sp. n. is easily confused with many small,
dark scythridids, especially those belonging to the caramani and terekholensis species-groups (see
SACHKOV, 2002; PASSERIN d’ENTREVES & ROGGERO, 2012). Examination of the genitalia is
required for confident determination. The male genitalia of S. transcaucasica resemble those of the
South Siberian S. heikkii Nupponen, 2007 (NUPPONEN, 2007) and the North African S. azrouensis
Bengtsson, 1997 (BENGTSSON, 1997), but are readily separated by a peculiar asymmetrical gnathos,
shape of the valvae and posterior sclerotization of tergum VIII. The female genitalia of S.
transcaucasica resemble to some extent those of S. heikkii too, but are easily separated from those by
the hood-shaped sterigma and posteriorly extended sternum VII.

Molecular diagnosis: Two specimens of S. transcaucasica were sequenced successfully, resulting
in full-length (658 bp) barcode fragments for both specimens. The barcodes do not exhibit any
intraspecific variation in the new taxon. The barcodes of S. transcaucasica reveal a distinct divergence
between other barcoded taxa, with S. heikkii as a closest relative differ by the minimum distance of
5.67 % from the former.

Description (Figs. 1-2): Wingspan 8-9.5 mm. Head, antenna, collar, tegula and thorax dark brown,
head with few pale brown scales. Neck tuft pale brown. Haustellum mixed with dark brown and pale
fuscous. Labial palp dark brown, more (segment I) or less (segments II-III) mixed with pale fuscous.
Legs dark brown, femur and tibia mixed with pale brown and pale fuscous. Hindleg tibia with two pairs
and midleg tibia with one pair of spurs. Abdomen dorsally fuscous; ventrally and laterally fuscous
mixed (male) or almost covered (female) with whitish fuscous; anal tuft slightly paler than dorsal side
of abdomen. Forewing dark brown; narrow black streak in fold from base to cell end, cut by white
spots at 0.25 and 0.5; another narrow longitudinal black streak between fold and costa from 0.35 to
apex, cut by white spot at 0.7; few pale brown scales apically near margins. Hindwing fuscous.

Male genitalia (Figs. 3-4): Uncus reduced. Gnathos large and asymmetrical; dorsomedially cone-
shaped sclerotization (possibly homologous with uncus); distal sclerotization wide and annular.
Tegumen sclerotized, hood-shaped. Phallus 0.75 x length of valva, thick and slightly bent at middle,
distally tapered. Valvae basally fused, short; costal margin convex, dorsal margin medially extended;
apically bent inward, tip more or less pointed. Sternum VIII rectangular, 2.5 times wider than high.
Tergum VIII subrectangular, 0.6 times as high as wide; anterior margin widely concave;
medioposteriorly with heavily sclerotized and asymmetrical subtriangular extension.

Female genitalia (Figs. 5-6): Sterigma an anteriorly extended hood, attached to large and weakly
sclerotized plate. Ostium situated sub-posteriorly at middle, round, posterior margin with semicircular
reinforcement. Sternum VII subquadrangular, anterior margin straight; posteriorly extended with large
labiate sclerotization, mid-posterior margin shallowly concave. Apophyses posteriores twice longer
than apophyses anteriores.

Bionomy: The specimens were swept in sunlight in the forenoon. The habitat is a xerotermic
mountain steppe with diversified low vegetation, e.g. Artemisia and Astragalus. The moths preferred
rocky patches with sparse vegetation (Fig. 7). Immature stages are unknown.

Distribution: Georgia (Trans-Caucasus Mts by Kartsakhi Lake). So far the species is only known
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from the type locality. Quite probably its distribution range is extended to NE Turkey, as similar
habitats exist on the Turkish side of the Trans-Caucasus Mts.

Etymology: The name of the species refers to its geographical origin, the Trans-Caucasus
Mountains.

Remarks: Scythris transcaucasica Nupponen sp. n. is assigned to the terkholensis species-group
sensu PASSERIN D’ENTREVES & ROGGERO (2012). Its closest known relative is S. heikkii
Nupponen, 2007, based on both shape of the genitalia of both sexes and the DNA barcodes.
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tegumen

phallus

gnathos

valvae

Figs. 1-4.— 1. Adult (male, holotype) of Scythris transcaucasica Nupponen, sp. n. 2. Adult (female, paratype) of
Scythris transcaucasica Nupponen, sp. n. 3. Male genitalia of Scythris transcaucasica Nupponen, sp. n.
(paratype; GP 1/29-X-2015 KN): photograph (left), schematic drawing (right). 4. Tergum VIII (left) and
sternum VIII (right) of Scythris transcaucasica Nupponen, sp. n. (paratype; GP 1/29-X-2015 KN).
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Figs. 5-6.— 5. Female genitalia of Scythris transcaucasica Nupponen, sp. n. (paratype; GP 2/29-X-2015 KN). 6. Sterigma
of Scythris transcaucasica Nupponen, sp. n. (paratype; GP 2/29-X-2015 KN). 7. Georgia, Trans-Caucasus Mts., rocky
steppe slopes by Kartsakhi Lake: habitat of Scythris transcaucasica Nupponen, sp. n. (Photo: K. Nupponen).
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Morphological analyses of two gynandromorphy
individuals of Geometridae
(Lepidoptera: Geometridae)

S. Seven & M. Ozdemir

Abstract

In this study, gynandromorphs individuals of Gnopharmia cholcidaria (Lederer, 1870) and Idea adeversaria
(Linnaeus, 1758) from Turkey were observed morphologically, compared to each other and normal individuals. Idea
adevarsaria shows female characteristics in external morphology. Howewer, Gnopharmia colchidaria shows both
male and female characteristics in phenotype, which has external characters of female on the left and of male on the
right side. Though male genitalia is dominant in G. colchidaria, characteristics concerning both male and female
genitalia are found to be equal in /. devarsaria. Morphological structures and their measurements in gynandromorph
individuals are given and figured.

KEY WORDS: Lepidoptera, Geometridae, gynandromorphy, Turkey.

Analisis morfologico de dos individuos ginandromorfos de Geometridae
(Lepidoptera: Geometridae)

Resumen

En este estudio, fueron observados morfolégicamente individuos ginandromorfos de Gnopharmia cholcidaria
(Lederer, 1870) e Idea adeversaria (Linnaeus, 1758) de Turquia, compardndolos con otros individuos normales.
Idea adevarsaria muestra las caracteristicas de la hembra en su morfologia externa. Sin embargo, Gnopharmia
colchidaria muestra las caracteristicas fenotipicas del macho y de la hembra, con las caracteristicas de la hembra a
la izquierda y del macho a la derecha. Aunque la genitalia del macho es dominante en G. colchidaria, se observan
las caracteristicas del macho y de la hembra por igual en 1. devarsaria. Las estructuras morfoldgicas y medidas de
los ginandromorfos, se muestra en el trabajo
PALABRAS CLAVE: Lepidoptera, Geometridae, ginandromorfo, Turquia.

Introduction

A gynandromorh is an individual in which one part of the body is masculine and the other is feminine.
Among insects, bilateral gynandromorphs are most frequent, in wiht the left and right halves are of different
sexes (MAYR & ASHLOCK, 1991). However, anteroposterior gynandromorphs and forms with irregular
mosaic-like distributions of sexual characters also are known (RICHARDS & DAVIES, 1977). This
phenomenon is widespread among animals, mainly invertebrates and less frequently among Vertebrata with
a few controversial cases (BENOIT, 1950; ABELLA, 2002). Gynandromorphism is very rare in nature, and
for this reason gynandromorph specimens were rarely collected and described. WHITE (1973 in O'HARA
1983) estimated frequency is about 0.01 to 0.05 % of natural occurrence of gynandromorphs in an insect
population.

Lepidopteran gynandromorphs have been recognized in species with sexual dimorphism where the
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male has coloration and/or pattern elements that typically differ from those of the female. Hence, notable
sexual differences in phenotype appear on the two halves of the adult JOSEPHRAJKUMAR et al., 1998).
The phenomenon of gynandromorphism is well known among the Lepidoptera, but it occurs in various
groups with different frequency. Anomalies of embryogenesis during the very initial stages result in various
parts of the insects body that are marked with characters of different sex (NEKRUTENKO, 1965).
JACHONTOV (1935) explained the origen of gynandromorphism by the abnormal division of nuclear
substance in the division of the fertilized egg; if this takes place at the very first division, a bilateral
gynandromorphism and arises. If such an anomaly occurs at the later stages of the egg division, the
gynandromorph will be a mosaic. MORGAN (1905) submitted the relationship between
gynandromorphismand embryogenesis in insects at his study. This phenomenon is mentioned in some
papers in Lepidoptera (EMMEL, 1964; FLYNN, 1982; MOTTA, 2000; IVINSKIS & SALDAITIS, 2001;
GUZMAN, 2005; TENNET, 2006; BERNARDINO et al., 2007).

Gynandromorph individuals belonging to the Family Geometridae which are in the collection of
authors herewere examined anatomically and morphologically, and compared to other normal individuals.

Material and Method

Individuals belonging to two types from Family Geometridae which are in Gazi University Zoology
Museum and Agricultural Combat Research Institutes Museum were examined in this study. Samples were
extended in accordance with the museum material methods and their genital preparations were set.
Abdomens of samples were ruptured by means of a forceps and were boiled in 10% KOH for a while, then
processed in water and alcohol series respectively. Then they were placed in creosote and lastly were
attached between lam and lamella with Canada balsam. Prepared samples were examined by means of
Leica MZ 9.5stero microscope and their photographs were taken. Identifications of the samples were made
by comparing them with related literature (SCOBLE & KRUGER, 2002; HAUSMANN, 2004).

Results and Discussion

DESCRIPTION OF GYNANDROMORPH SPECIMENS
Gnopharmia Staudinger, 1892

Gnopharmia cholcidaria (Lederer, 1870) (Figure 1-6)

Imago (Figure 1): Wingspan is 22 mm. Wing is bilateral symmetric, there is no variation relating to
pattern. Base colour of the upper wing is red brown, it bears reddish coloured band on submarginal and
distal which lies from front wing to the rear wing. On the exterior side, there are canescent zigzag band on
marginal, two black bands on costa and beneath that an underdeveloped spot is observed. Underside of the
wing is homogenous and it bears a significant band on corners (Figure 1 B). Wing patterns on both left half
and right half are similar. On the left half, spots are more significant. While the antenna on the left side is
bipectinated which is intrinsic to the male characteristics, antenna on the right side is flagellate and bears
female characteristics (Figure 1A). Thorax and abdomen is symmetric, as well as the wings. Legs have
similar characteristics.

Head and head measurements: As for many biological species, males are small in terms of body sizes,
yet their chordotonal organs are more developed specially to find the female. In Gnopharmia cholcidaria,
left eye proportions (respectively width-length) are 0.56/0.97 and right eye proportions (respectively width-
length) are 0.49/0.93 (Figure 2).

Wing and wing measurements: Wing connection in Lepidoptera is obtained by means of some special
systems called jugum and frenulum. In some groups, these systems vary across male and female individuals
(sexual dimorphism). Thus, frenulum on right half of the examined sample is formed from a single hair that
is observed in normal male individuals (Figure 3b). However, on the left half it consists of hair bundle
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observed in normal female individuals (Figure 3a). Moreover, it is defined that left wing of Gynandromorph
individual is relatively smaller than the right wing (Figure 4).

Genitalia (Figure 5): Genitalia structure is asymmetrical, while all systems of male genital is observed
on one half of the abdomen, only an apophysis belonging to the female genital is seen on the other half. All
male systems are developed well on the left half, apophysis and its extensions belonging to the female
genital stands out on right side, attached to uncus. Beneath this system, clasper in parallel with the one on
left side system is developed. Aedeagus which serves a function in sperm transfer is developed in normal
place and with normal systems. Vinculum and gnathos has normal characteristics. A differentiated
characteristic is observed in gynandromorph individual as well as the male individual in 8" and 9™ sternite
from Ennominae subfamily of Geometridae family; it does not disappear on the right side where the female
characteristics develop (this system shows no differentiation in females) yet an abnormal development is
observed.

Idaea deversaria (Herrich-Schiffer, 1847)

Imago (Figure 6): Wingspan is 26 mm. Wings has light yellow and light-greyish-yellow colored
patterns, patterns are more significant compared to normal individual. Terminal area is darker, lines are
wavy. Transversal lines are brownish. Postmedial line is slightly wavy. Discal point is more indefinable
compared to normal individuals. Terminal line and fringe points are quietly insignificant. Wing patterns on
both left half and right half are similar. Frons is deep brown, vertex is canescent, neck is reddish brown.

Head and head measurements: Distance between antennas and segments are indefinite, cilia are
present, partially long and sparse. Dramatic differences are not observed proportionately (Figure 7).

Wing and wing measurements: Measurements of wings are same on both sides (Figure 8). Frenulum-
retinaculum system providing connection between front and rear wing consist of multiple hair bundle as for
the female individuals. Besides, a hair that is better developed compared to others is present in this bundle
(Figure 9).

Hindlegs: Sexual dimorphism is observed in normal individuals from this group. Male individuals bear
a hair bundle in meta-tibia. On the other hand, females have thinner hindlegs compared to male individuals
and do not bear a hair bundle (Figure 10). It is determined that examined gynandromorphy individuals do
not bear hair bundle in meta-tibia and have thinner hindlegs as in the case of females (Figure 11).

Genitalia (Figure 12): Genitalia structure is asymmetrical. In one half of the abdomen, some parts of
male genitalia are blunt and deformed and all parts are present, in the other half female genitalia structures
stand out. Male structures are better developed on the left but vulva distinguished in apical and with a dens
in subapical has curled and partially deformed on left. Structures in vulva apical on right are completely
blunt. Uncus and gnathos seem normal with fairly narrow structure. Juxta has a double row spine row.
Aedeagus has fairly lengthened and enlarged. There is no cornutus is aedeagus and a dense vesica stands
out.

Table 1.— Morphological structures and their measurements in gynandromorph individuals (A: Antenna, BO: Head
measurements, KO: Wings measurements, KB: Wings connections, B: Hindlegs, G: Genital.

Taxon Antenna HeadMeasu- | WingMeasu- | KB Hindlegs Genital
leftright rements rements
left | right |left |right m* f*
Gnopharmia | bipectinat | filiform | 0.56 | 049 [12.70 | 13.23 | Hairbundle | Singehair [Nohair |Nohair |Wholedeve- [No Ductus-
cholcidaria 007 {003 | 9.12 | 9.63 bundle |bundle |loped bursae
deformative

Idaea filiform filiform | 0.81 [0.82 [12.60 [12.95 |Hairbundle | Hairbundle [No hair |No hair |Wholedeve- |Wholedeve-

deversaria 046 049 | 6.14 | 6.12 bundle  |bundle |loped loped
(slightly |(thinne) |deformative |deformative
thicker)
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Discussion

SCUDDER (1889) cited a report by Dr. Hagen of 31 gynandromorph species, mostly European, in
the Papilionidae, Pieridae, Lycaenidae, Nymphalidae and Satyridae in which most showed complete
bilateral distinction. He suggested that the left side is usually female and in a few cases one side will
have mixes sexual differences. Both EMMEL (1964) and OPLER (1966) figured a Colias and Lycaena,
respectively, in which the female is on the right dorsal surfaces. Bilateral gynandromorph moths have
recently been reported by HESSEL (1964), MULLER (1966) BLANCHARD (1969) in which the
specimens exhibit female characteristics on the right dorsal surfaces. NIELSEN (1977) reported a
gynandromorphic individual belong to Hesperiidae. KUTIS & HEPPNER (1990) mention a rare
gynandromorph of Geometridae from Florida showed a perfectly bilateral division between the female
with different antennae, the thorax and the posterior anal tufts of the abdomen. DALLA TORRE &
FRIESE (1899) classified gynandromorphs according to the topology of mixed female-male characters.
They divided gynandromorphism into four groups according to its levels as lateral deviants, transverse
deviants, frontal deviants and mixed deviants.

The gynandromorphic specimen of G. cholcidaria described, clearly belongs to the lateral
deviants, whith a female left side and male character on the other side. In gynandromorphic individual
of G. cholcidaria at one side we find antenna bipectinate, wings smaller, frenulum with a single hair,
while on the other side the antenna filiform, wings are bigger and frenulum has a hair bundle shape.
The other gynandromorphic individual of Idaea deversaria shows frontal deviants characters. On both
sides antenna are filiform, wings measurements are the same, frenulum shows hair bundle shape like in
female, hindlegs are without hair and have the same shape (Table 1). Although, characteristics
belonging to the male genitalia structure are dominant in G. colchidaria characteristics regarding to
male and female genitalia is found to be equal in I. deversaria.

Consequently, this situation which we encounter in the same family or in two different species,
indicates that individuals experience gynandromorphism in different stages of their embryonic
developments.
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Figures 1-3.— 1. Habitus of gynandromorphic Gnopharmia cholcidaria (Lederer, 1870); 1a upside, 1b:
underside. 2. Eye measurements of gynandromorphic Gnopharmia cholcidaria (Lederer, 1870) (Right and left).
3. Frenulum of gynandromorphic Gnopharmia cholcidaria (Lederer, 1870); 3a: left, 3b: right.
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Figures 4-6.— 4. Wing measurements of gynandromorpic Gnopharmia cholcidaria (Lederer, 1870). 5. Genitalia
of gynandromorphic Gropharmia cholcidaria (Lederer, 1870); 5a: Male individual (SCOBLE & KRUGER,
1999), 5b: Gynandromorph individual, 5¢: Female Individual (WARDIKJAN, 1985). 6. Habitus of
gynandromorphic Idaea deversaria (Herrich-Schiffer, 1847). 6a: upside, 6b: underside).
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Figures 7-8.— 7. Eye measurements of gynandromorphic Idaea deversaria (Herrich-Schiffer, 1847). 8. Wing
measurements of gynandromorphic Idaea deversaria (Herrich-Schiffer, 1847).
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Figures 9-10.— 9. Frenulum of gynandromorphic /daea deversaria (Herrich-Schiffer, 1847); 9a: right, 9b: left.
10. Hindlegs of Idaea deversaria (Herrich-Schiffer, 1847) normal individual.
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12a 3 12b 12 9

Figures 11-12.— 11. Left and right hindlegs of Idaea deversaria (Herrich-Schiffer, 1847) gynandromorph
individual. 12. Genitalia of Idaea deversaria (Herrich-Schiffer, 1847), 12a: male individual, 12b: gynandromoph
individual, 12¢: female individual.
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Estados inmaturos de Lepidoptera (LIV).
Tres especies del género Phycita Curtis, 1828
en Huelva, Espana
(Lepidoptera: Pyralidae, Phycitinae)

M. Huertas-Dionisio

Resumen

Se describen e ilustran los estados inmaturos de tres especies del género Phycita Curtis, 1828: Phycita robore-
lla ([Denis & Schiffermiiller], 1775); Phycita torrenti Agenjo, 1962 y Phycita diaphana (Staudinger, 1870), que
vuelan en Huelva (Espaia), asi como su ciclo biolégico, sus plantas nutricias y distribucion.

PALABRAS CLAVE: Lepidoptera, Pyralidae, Phycitinae, Phycita roborella, Phycita torrenti, Phycita diaphana, es-
tados inmaturos, Huelva, Espafia.

Immature stages of Lepidoptera (LIV). Three species of the genus Phycita Curtis, 1828 in Huelva, Spain
(Lepidoptera: Pyralidae, Phycitinae)

Abstract

The immature stages of three species of genus Phycita Curtis, 1828: Phycita roborella ([Denis & Schiffermii-
ller], 1775); Phycita torrenti Agenjo, 1962 and Phycita diaphana (Staudinger, 1870), that fly in Huelva (Spain) are
described and illustrated, as well as their biological cycle, food plants and distribution.

KEY WORDS: Lepidoptera, Pyralidae, Phycitinae, Phycita roborella, Phycita torrenti, Phycita diaphana, immature
stages, Huelva, Spain.

Introduccion

El género Phycita Curtis, 1828, da nombre a la subfamilia Phycitinae Zeller, 1839 de la familia
Pyralidae, representada en la Peninsula Ibérica por seis especies (VIVES MORENO, 2014); hallando
en la provincia de Huelva (Espaiia), tres de ellas: Phycita roborella ([Denis & Schiffermiiller], 1775),
especie tipo del género, descrita de Viena y extendida por Europa y Asia Menor; Phycita torrenti Agen-
jo, 1962, descrita de la Sierra de Guadarrama (Madrid), es un endemismo de la Peninsula Ibérica, loca-
lizado recientemente del sur de Francia (LERAUT, 2008) y Phycita diaphana (Staudinger, 1870), des-
crita de Mdlaga y recientemente citada de Tabernas (Almeria) (YLLA et al., 2008) y de Cataluia
(PEREZ DE GREGORIO et al., 2012), es un taxén subtropical que vuela en la regiéon Mediterrdnea,
Andalucia, Tenerife, Siria, Irak y Armenia (AGENJO, 1963); Marruecos (RUNGS, 1979 [1980]; Egip-
to, Isla de la Reunién y Isla Mauricio (GUILLERMET, 2009) y en la India (SINGH et al., 2000); los
dos primeros, sus orugas se alimentan de hojas de varias especies del género Quercus sp. y la tercera de
Ricinus communis L. En este trabajo estudiaremos los estados inmaturos de las tres especies y su distri-
bucién en la provincia de Huelva.
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Material y métodos

El material de estudio ha consistido en orugas y crisdlidas que dieron lugar a los imagos. Las
orugas de las especies Ph. roborella y Ph. torrenti fueron recolectadas vareando las ramas del al-
cornoque (Quercus suber L.) y de la encina (Quercus ilex L. subsp. ballota Desf.), sobre una saba-
na blanca colocada en el suelo. La tercera especie Ph. diaphana, se observé que en los Ricinus
communis L. habia hojas aglomeradas, con refugios y excrementos, hojas comidas y sedas entre
los frutos, por lo que se cortaron varias ramas que presentaba estos detalles, descubriendo a las
orugas en su interior. Todas se criaron en cajas de pldstico de 30 x 25 x 15 cm, luego se fueron se-
parando en grupos de dos o tres, o individualmente, en botes de cristal de boca ancha mas peque-
fios, donde construyeron los capullos y salieron los adultos. Para poder dibujarlas se anestesiaron
con agua y luego se hirvieron y trasladaron a alcohol de 70°.

Morfologia, biologia y distribucién
QUETOTAXIA

Por lo que se ha podido observar (figs. 8, 22 y 36) las tres especies presentan las setas SD1
del mesotdérax y octavo urito anilladas, solo en forrenti la del 8° urito es muy débil o puede desapa-
recer; las setas L1 L2 del octavo urito en roborella y diaphana estdn en la misma posicién y en to-
rrenti estdn giradas con respecto a las especies anteriores. En el noveno urito, la seta D1 estd mds
cerca de SD1 y separada de D2 en roborella y torrenti, y a la misma distancia de ambas setas en
diaphana. En las tres especies, el resto de las setas tienen una posiciéon muy parecida.

Phycita roborella (|[Denis & Schiffermiiller], 1775)

Los estados inmaturos son descritos someramente e ilustrados con fotos en GOMEZ DE
AIZPURUA (1990). En Huelva, la oruga en su dltimo estadio (figs. 1 y 2) mide de 20 a 25 mm de
longitud, verde pdlido, tiene una banda ancha entre las setas dorsales con pequefias manchas pardo
oscuro, desde las setas D1 D2 hasta la seta SD1 las manchas son de mayor tamafio y mds oscuras,
los laterales y vientre verde pdlido con pequefias manchas pardo claro (fig. 3). Las bases de las
setas SD1 (pindculos) del mesotérax y octavo urito anilladas, blancuzcas bordeada de negro (fig.
8). Setas rubias. Los espirdculos elipticos pardo claro con el peritrema negro. La tabula (contiene
las setas L1 y L2 del protérax) redondeada con manchas oscuras (fig. 8). Patas tordcicas verde
claro, a veces con manchas oscuras. Patas abdominales del color del cuerpo, con ganchos amarillo
claro con las puntas castafas. La cdpsula cefdlica (fig. 4) mide de 1,90 a 2,05 mm de ancha, color
pajizo verdoso a pardo claro, con manchas pardas, en la zona superior del epicrdneo son muy
oscuras a negras, (en algunos ejemplares las manchas son muy débiles), la superficie es rugosa y
brillante, el drea ocelar pardo claro y los ocelos negros. En las antenas (fig. 5), la antacoria
translicida con una mancha amarillenta, el artejo basal translicido y los artejos medio y terminal,
amarillentos. El escudo protorédcico (fig. 6) verde palido, con manchas transversales parduscas, en
los lados las manchas son mds oscuras, continuacion de las del cuerpo. El escudo anal (en la fig. 7
con el 9° urito) verde palido con manchas pardo claro, las setas D1 y SD1 cortas y muy finas, D2 y
SD2 mads largas y gruesas. Hay orugas mds oscuras que otras. La crisdlida (figs. 9, 10 y 11) mide
de 9 a 11 mm de longitud, castafio brillante, mds claro en la zona ventral; tiene cicatrices redondas
en forma de hoyuelos muy destacados en el dorso del metatérax y en los uritos uno a siete; el
extremo de la espiritrompa, las patas mesotordcicas y las antenas se unen al final de las alas. El
ultimo urito (figs. 12 y 13) castafio muy oscuro, en la zona superior sobresale el “ectipo”, este
relieve de superficie lisa, presenta una forma ondulada y en la zona anterior tiene una huella
alargada de doble hilera de papilomas amarillentos, y en la zona posterior con rugosidades en
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forma de estrias; la zona inferior es lisa o ligeramente rugosa, en su extremo tiene seis setas
ganchudas rubias.

Ha sido citada sobre Quercus pyrenaica Willd. (SORIA-CARRERAS, 1987), Quercus ilex L.,
Castanea sativa Mill., Prunus domestica L., Pirus malus L. y Pirus communis L. (LHOMME,
1935). En Huelva, las orugas se capturaron a finales de marzo, en abril y en mayo de 1982 a 1988,
sobre encina (Quercus ilex subsp. ballota Desf.) y alcornoque (Quercus suber L.), viven en un re-
fugio hecho entre dos hojas y segin van creciendo unen varias hojas terminales (fig. 14), cuando
se preparan para pasar a crisdlida, se vuelven rosdceas, bajan al
suelo y hacen un capullo bajo la hojarasca, saliendo los adultos en HUELVA
mayo, junio y julio del mismo afio. La hemos localizado en la ca- Huso\ ZT\\ TTIT L
rretera de Piedras Albas a El Granado (Villanueva de Los Castille-

- N e

TRl
jos) UTM 29SPB45 y 55; Los Millares (Villanueva de Los Casti- i a
llejos) UTM 29SPB44 y 45; Alosno UTM 29SPB65; Finca Las
Mesas y Finca La Gitana (Gibraleén) UTM 29SPB74; alrededores | | @ |

PB | ~ \L )S Q|

de Gibraleén UTM 29SPB73 y 83; Arroyo La Parrita (Beas) UTM
29SPB94 y 95; Calafias UTM 29SPB86 y 87; Aroche UTM
29SPC60 y 70; Rivera de Huelva (Cortelazor) UTM 29SQCO00;
Los Romeros (Jabugo) UTM 29SPB99; Aracena UTM 29SQB19;
Santa Ana la Real y Aldjar UTM 29SQBO09 y Cafiada de Los Jun-
calejos (Almonte) UTM 29SQB22, debe estar extendida por toda la
provincia donde estén estas dos especies de Quercus.
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Phycita roborella o
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Phycita torrenti Agenjo, 1962

Igual que roborella, los estados inmaturos son descritos de forma somera e ilustrados con fo-
tos en GOMEZ DE AIZPURUA (1990). En Huelva, la oruga en su ultimo estadio (figs. 15y 16)
mide de 21 a 25 mm de longitud, verde claro, tiene en el dorso tres bandas alargadas hasta la altura
de las setas dorsales, y en los laterales hasta la seta SD1 dos bandas a cada lado, todas de forma
irregular, variables y de color pardo rosdceo, entre estas bandas tiene varias manchas pequefias, el
resto del cuerpo y vientre, verde claro sin manchas (fig. 17). Las bases de las setas (pindculos) del
mesotorax y octavo urito anilladas, blancas bordeadas de negro (fig. 22). Setas rubias. Los espira-
culos elipticos amarillo o pardo claro con el peritrema negro. La tabula (contiene las setas L1 y L2
del protérax) redondeada con manchas pardas (fig. 22). Patas tordcicas verde claro. Patas abdomi-
nales verde claro, con ganchos pardo claro. La cdpsula cefdlica (fig. 18) mide de 2 a 2,25 mm de
ancha, de color pajizo verdoso con manchas pardas, en la zona superior del epicrdneo son mds os-
curas (en algunos ejemplares las manchas son mds débiles), la superficie es rugosa, drea ocelar
blancuzca y los ocelos negros. En las antenas (fig. 19) la antacoria translicida con una mancha
amarillo claro, el artejo basal translicido, y los artejos medio y terminal amarillo claro. El escudo
protoracico (fig. 20) verde claro con manchas transversales pardo rosaceo, continuacién de las del
cuerpo. El escudo anal (en la fig. 21 con el 9° urito) verde claro con manchas pardas. La crisdlida
(figs. 23, 24 y 25) mide 9,50 a 10,50 mm de longitud, color canela mate (no brillante); con cicatri-
ces redondas en forma de hoyuelos, poco destacadas, en el dorso del metatérax y en los uritos uno
a siete; el extremo de la espiritrompa, las patas mesotordcicas y las antenas se unen al final de las
alas. El dltimo urito (figs. 26 y 27) castafio oscuro, en la zona superior sobresale el “ectipo”, este
relieve de superficie lisa, tiene forma ondulada y en la zona anterior tiene una huella de doble hile-
ra de papilomas amarillentos que se separan en los extremos formando una oquedad; en la zona
posterior y laterales tiene rugosidades en forma de estrias; la zona inferior es lisa, en su extremo
tiene seis setas ganchudas rubias.

Ha sido citada sobre encina (Quercus ilex L.) (AGENJO, 1962) y sobre rebollo (Quercus
pyrenaica Willd.) (SORIA-CARRERAS, 1987). En Huelva, las orugas se capturaron en abril y
mayo de 1986 a 1990 y en 1997 sobre encina (Quercus ilex subsp. ballota Desf.) y alcornoque
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(Quercus suber L.), igual que roborella, viven en un refugio entre

las hojas de su planta nutricia (fig. 28), cuando van a pasar a oz SN T
crisdlida se vuelven rosdceas y bajan a tierra, haciendo el capullo o[ pe ‘\H 7‘1 : ac
superficial bajo la hojarasca o debajo de pequefios troncos en BRI - Hhe
mayo, junio y julio, naciendo los adultos de mayo a agosto. La

hemos localizado en Sanlucar de Guadiana UTM 29SPB34; en la
carretera de Piedras Albas a El Granado (Villanueva de Los S
Castillejos) UTM 29SPB45 y 55; Alosno UTM 29SPB65; Los
Millares (Villanueva de Los Castillejos) UTM 29544 y 54 y Finca
Las Mesas (Gibrale6n) UTM 29SPB74, en estos lugares sobre
encina; y en La Cafiada de Los Juncalejos (Almonte) UTM
29SQB22 sobre alcornoque, debe volar por toda la provincia.

NPOO4NBEGONDO
T} : T

34567 890123456

Phycita diaphana (Staudinger, 1870)

No se ha encontrado la descripcién de sus estados inmaturos, por lo que se hace aqui por
primera vez. El huevo (fig. 43) es eliptico, aplastado, de 0,60 x 0,45 x 0,20 mm, corion
transldcido, liso con reticulaciones triangulares (la forma puede variar debido a que se adapta al
lugar de la puesta). Las orugas nacen a los tres o siete dias. La oruga neonata mide 1,50 mm de
longitud, transldcida, cabeza gris oscuro y escudo protoracico gris claro. La oruga en su ultimo
estadio (figs. 29 y 30) de 20 a 22 mm de longitud, verde claro, tiene en el dorso tres bandas
alargadas hasta la altura de las setas dorsales, y en los laterales hasta la seta SD1, dos bandas a
cada lado, todas de forma irregular, variables y de color verde oscuro (a veces se unen); desde el
espirdculo hacia el vientre manchas irregulares verde amarillento, el vientre verde claro (fig. 31).
Las bases de las setas (pindculos) del mesotérax y octavo urito anilladas, verde claro bordeadas de
castaflo verdoso (fig. 36). Setas rubias. Los espirdculos elipticos, pajizos con el peritrema castafio.
La tabula (contiene las setas L1 y L2 del protérax) subcuadrangular, verde o pardo claro con dos
manchas unidas castafio verdoso (fig. 36). Patas tordcicas verde claro a verde amarillento. Patas
abdominales verde claro con ganchos grandes y pequefios alternados amarillentos. La cédpsula
cefdlica (fig. 32) mide 1,75 mm de ancha, verde claro amarillento, con manchas castafio oscuro en
la zona superior del epicrdneo y mds claro en la zona inferior (pardusco). En las antenas (fig. 33)
la antacoria translicida con una mancha amarillo claro, el artejo basal translicido y los artejos
medio y terminal, amarillentos. El escudo protoracico (fig. 34) verde claro con lineas y manchas
verde oscuro a castaflo verdoso, a veces cubriendo toda la superficie. El escudo anal (en la fig. 35
con el 9° urito) verde claro con manchas verde oscuro a castafio verdoso. La crisdlida (figs. 37, 38
y 39) mide de 8 a 11,50 mm de longitud (la mayorfa miden 10 mm), pardo brillante, mds oscuro en
la zona dorsal; las alas, patas antenas y cabeza verdosa, el vientre pardo claro. Tiene cicatrices
redondas en forma de hoyuelos en el dorso del metatérax y en los uritos uno a siete; el extremo de
la espiritrompa, las patas mesotoracicas y las antenas, se unen al final de las alas. El dltimo urito
(figs. 40 y 41) castafio oscuro; el ectipo ocupa mds de la mitad de la zona, es de superficie lisa,
ondulado en la zona anterior con dos hileras de papilomas amarillentos y un poco céncavo en la
zona posterior con el borde quebrado y rematado con estrias; en su extremo tiene seis setas
ganchudas rubias.

Las orugas fueron halladas sobre Ricinus communis L. en Rabat (Marruecos) (VAYSSIERE,
1919) y sobre Chrozophora tinctoria (L.) A. Juss. también en Marruecos (RUNGS, [1979] 1980).
En Huelva, fue citada por primera vez de Punta Umbria (AGENJO, 1963), con estos datos se la
buscd en esta poblacidn, encontrando a las orugas sobre un ricino (fig. 42) en La Peguera en
septiembre 1993; en otros lugares de la provincia se capturaron de junio a diciembre de 1993 y en
2005, tiene varias generaciones solapadas al afio, con mayor nimero de ejemplares de septiembre
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a diciembre. Hacen el capullo en el suelo entre la hojarasca, —
saliendo los adultos a los 15 dias aproximadamente. La hemos , Auso 2 o o Tox10 ms
localizado en Ayamonte UTM 29SPB41 y 42 (HUERTAS AP ‘ Hae
DIONISIO, 2002); en El Rompido (Cartaya) UTM 29SPB62 y TR HH=5
Punta Umbria UTM 29SPB71 y 81 (HUERTAS-DIONISIO, o\~ 4
2007); en Lepe UTM 29SPB52 y 62; Aljaraque UTM 29SPB72; A
Mazagén (Moguer) UTM 29SPB91; varios lugares de la ciudad de | S|: " i ‘ B
Huelva (Punta del Sebo, El Cabezo, solares, etc.) UTM 29SPB82; . L 1|
en un arroyo entre Rociana del Condado y Almonte UTM "= = :é;
29SQB12 y en un arroyo entre Almonte y El Rocio UTM 3 1]
29SQB21 y 22, debe estar mds extendida, aprovechando el . Ddinia
crecimiento de su planta nutricia en cauces degradados y S

escombreras de la zona costera.

Diferencias para separar las tres especies
ORUGAS DE ULTIMA EDAD
1.— Banda dorsal ancha con manchas pardo oscuro a negras, con una linea quebrada muy oscura a la

altura de la seta SD1. Zona pleural y vientre verde pédlido con manchas pardo claro ........... roborella
1’.— Banda dorsal ancha compuesta por siete lineas longitudinales de forma irregular

2.— Lineas longitudinales pardo rosdceo que terminan a la altura de la seta SD1. Zona pleural y vientre

verde claro sin manchas o con manchas apenas apreciables .............cccoevererenenieneninienienene torrenti
2’ — Lineas longitudinales verde oscuro que terminan a la altura de la seta SD1. Zona pleural verde
amarillento, VIentre Verde Claro ...........cocievierienieniieieeie ettt st diaphana

3.— Escudo protordcico verde claro con manchas verde oscuro a castafio, a veces cubren toda la super-
FICT@ ottt ettt sttt sa b diaphana
3’.— Escudo protoracico verde claro con 1ineas tranSversales .........c.ccvererererieieieienienienieniesesesieeeeneens 4

4.— Lineas transversales parduscas, a los lados las lineas son oscuras (continuacién de las del cuerpo)...
............................................................................................................................................... roborella
4’.— Lineas transversales pardo rosiceo, a los lados las lineas muy débiles o no aparecen............. torrenti

CRISALIDAS

1.— Cuerpo canela mate (no brillante); el ectipo tiene forma ondulada, en la zona anterior una huella
también ondulada de doble hilera de papilomas amarillentos que se separan en los extremos for-

MaNdO UNA OQUEAAM .....cuveuieiiieiiiitieieeee ettt ettt ettt ettt b e bbbt et et et e b ebesbenae e torrenti
17— CUCTPO DIILANTE ...ttt ettt st ettt ee et beebe b 2
2.— Cuerpo castafio; el ectipo tiene forma ondulada, en la zona anterior una huella alargada y recta de
doble hilera de papilomas amarillentos........c..coceeerieiiiiiniinininiine e roborella
2’.— Cuerpo pardusco; el ectipo tiene forma ondulada en la zona anterior, con una huella de doble hilera
de papilomas amarillentos y concava en la POStEIIOL ......c..evuerererererieieienienienreeeeie e diaphana
Discusion

Las especies Ph. roborella 'y Ph. torrenti coexisten como larvas en la encina Q. ilex y el alcorno-
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que Q. suber, ambas especies se confunden y es dificil separarlas, pero se puede conseguir con los deta-
lles que se describen en el texto del apartado anterior: “Diferencias para separar las tres especies”
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A D. Francisco Javier Toimil por sus datos sobre Phycita roborella'y Ph. torrenti de Villanueva de
los Castillejos, Huelva (Espafia).
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Systematics and Faunistics of Neotropical
Olethreutini, 2: Episimus Walsingham, 1892
(Lepidoptera: Tortricidae)

J. Razowski & V. O. Becker

Abstract

Twelve species of Episimus Walsingham, 1892 are described and illustrated (E. granpiedrae Razowski &
Becker, sp. n., E. meranus Razowski & Becker, sp. n., E. joaquimus Razowski & Becker, sp. n., E. eisniveus
Razowski & Becker, sp. n., E. niveopictus Razowski & Becker, sp. n., E. serenus Razowski & Becker, sp. n., E.
spinuliferus Razowski & Becker, sp. n., E. cubaenatus Razowski & Becker, sp. n., E. maricao Razowski & Becker,
sp. n., E. caracanus Razowski & Becker, sp. n., E. niveogriseus sp. n., E. opponens Razowski & Becker, sp. n.), and
distribution data on twelve other species are provided. Episimoides Diakonoff, 1957 is synonymized with Episimus
and Afrotropical Episimoides erythraea Diakonoff, 1957 is transferred to Episimus.

KEY WORDS: Lepidoptera, Tortricidae, Episimus, new species, new synonyms, distribution, Neotropics.

Sistematica y faunistica de Olethreutini Neotropical, 2: Episimus Walsingham, 1892
(Lepidoptera: Tortricidae)

Resumen

Se describen e ilustran doce especies de Episimus Walsingham, 1892 (E. granpiedrae Razowski & Becker, sp.
n., E. meranus Razowski & Becker, sp. n., E. joaquimus Razowski & Becker, sp. n., E. eisniveus Razowski &
Becker, sp. n., E. niveopictus Razowski & Becker, sp. n., E. serenus Razowski & Becker, sp. n., E. spinuliferus
Razowski & Becker, sp. n., E. cubaenatus Razowski & Becker, sp. n., E. maricao Razowski & Becker, sp. n., E.
caracanus Razowski & Becker, sp. n., E. niveogriseus sp. n., E. opponens Razowski & Becker, sp. n.), y se
proporcionan datos de distribucién de otras doce especies. Episimoides Diakonoff, 1957 se sinonimiza con Episimus
y Episimoides erythraea Diakonoff, 1957 se transfiere a Episimus.
PALABRAS CLAVE: Lepidoptera, Tortricidae, Episimus, nuevas especies, nueva sinonimia, distribucién,
Neotrépico.

Introduction

Two papers were devoted to New World Episimus; HEPPNER (1994) revised the Nearctic species
and redescribed the genus additionally listing the food plants of Episimus belonging to 18 plant
families. RAZOWSKI & BROWN (2008) revised Neotropical members of Episimus listing 60 species
and described 34 new species. According to BROWN (2005) the genus included 30 species. At present,
Episimus with its 71 described species is the most species-rich New World tortricine genus.
RAZOWSKI & BROWN (2008) divided Episimus into eleven species groups and proposed the
systematic arrangement of species followed in this paper.

Apart from the New World species Episimus has two representatives in the Afrotropical region, E.
erythraea Diakonoff, 1957, comb. n. and E. cyanitis Meyrick, 1932 (see BROWN, 2005).
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The abbreviations used are as follows: BC - Becker collection, GS - genitalia slide, WZ - Witold
Zajda.

Material

All the specimens were collected by the second author; the material examined, including the
holotypes of the newly described species, is preserved in the Becker Collection, Camacan, and will be
deposited in one of the Brazilian Museums in the future. Some spare specimens have been kindly
donated to the Institute of Systematics and Evolution of Animals, Polish Academy of Sciences,
Krakéw.

The specimens have been collected in Brazil (states: Bahia, Federal District, Minas Gerais,
Parand, Piaui, Rondonia, Santa Catarina), British Virgin Islands, Costa Rica, Cuba, Ecuador (provinces:
Carchi, Napo, Pastaza, Tungurahua), Mexico (state Tamaulipas), Puerto Rico and the U.S.A. (Virgin
Island).

The specimens were collected at light. The moths were pinned during field work, some of them
were then relaxed and set in the laboratory. Other methods are discussed by RAZOWSKI & BROWN
(2008).

Systematic part

Episimus Walsingham, 1892, Proc. Zool. Soc. London, 1891: 501; type-species Carpocapsa
transferrana Walker, 1863.

Antictenista Meyrick, 1927, Exotic Microlepid., 3: 337; type-species: Antictenista mesotricha
Meyrick, 927.

Episimoides Diakonoff, 1957, Mém. Inst. Scient. Madagascar, 8: 274; type species: Episimoides
erythraea Diakonoff, 1957 - syn. n.

Episimus caveatus (Meyrick, 1912)

Two specimens examined: Costa Rica (Turrialba 600 m, 10-1I-1973) and Ecuador (Carchi,
Maldonado 2700 m, 9-11-1991, BC 105822).

Remarks: This species was known from Costa Rica, French Guiana, Guiana, Trinidad, Jamaica,
Panama, and Venezuela.

Episimus granpiedrae Razowski & Becker, sp. n. (Fig. 21)

Holotype male: Cuba: S[an]t[ia]go, Gran Piedra, 20-11-1990, V. O. Becker Col.; Col. Becker
72994; GS 1164 WZ. Paratypes four identically labelled males and one male from Puerto Rico:
Maricao, 770 m, 12-VIII-1987, V. O. Becker Col.; Col. Becker 67647; GS 1165 WZ.

Description: Wing span 20 mm. Head dark brown, frons and vertex black; thorax brown, black-
brown along middle. Forewing brownish sprinkled whitish subdorsally and beyond costal part of
median fascia. Markings black-brown: dorsobasal blotch extending costad posteriorly, atrophying
dorsoposteriorly; median fascia cinnamon brown at costa, brown towards end of median cell, indistinct
in dorsal third; tornal blotch minute, brown; posterior part of wing brown white edged proximally. Cilia
brown, paler medially. Hindwing dark brown; cilia paler, more grey.

Male genitalia (Fig. 1): Top of uncus extending beyond socii; socius expanding posterad where
spined; sacculus weakly convex; ventral incision of valva atrophied; cucullus broad convex
ventrocaudally with long, ventroproximal row of spines; henion slender; aedeagus moderately large,
weakly curved; cornuti a large dense group of short spines.

Female unknown.

Diagnosis: E. granpiedrae is related to E. caveatus but has quite different forewing markings (in
caveatus rust, variegate, in granpiedrae dark brown consisting of two main blotches). Male genitalia of
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granpiedrae are ditinct chiefly by the lack of ventral incision of the valva and long row of spines from
the ventral end of the cucullus.
Etymology: The name refers to the type locality, Gran Piedra.

Episimus meranus Razowski & Becker, sp. n. (Fig. 22)

Holotype male: Ecuador: Past[aza], Mera, 1300 m, XII-1992, V. O. Becker Col.; Col. Becker
100709; GS 509 WZ.

Description: Wing span 17 mm. Head and thorax brownish yellow, frons and upper part of labial
socius brown. Ground colour of forewing pale brownish yellow, dotted and sprinkled yellow-brown
and brown, suffused brown in dorsal and median parts of wing; brown fascia from wing base to beyond
end of median cell; costal strigulae indistinct, divisions weak, yellow brown; ocellus reduced to three
brown spots and posterior refractive line. Cilia brownish yellow (damaged), brown basally. Cilia
brownish, cilia creamish, brownish grey in anal part of wing.

Male genitalia (Fig. 2): Uncus broad, setose to middle, distinctly tapering terminad; socius broad,
rounded posteriorly, slender in proximal third; gnathos arm strongly sclerotized; sacculus short with
small terminal projection; ventral incision of valva distinct; submedian lobe of cucullus and its spines
fused with its posterior smaller spines; aedeagus short; henion long, slender in posterior half.

Female unknown.

Diagnosis: E. meranus differs from vermiculatus in having a long oblique fascia from the wing
base to the subapical area, the broader, rounded posterior half of the socius and large ventral lobe of
cucullus with spined area fused with spines of the posterior edge.

Etymology: The specific name refers to the type locality, Mera.

Episimus semicirculanus (Walker, 1863)

Several specimens from Puerto Rico (Maricao, 770 m, 12-VIII-1987, VOB 67645) and Brazil
(Rondonia, Caculandia 140 m, IX-1991, BC 76353, 80225, 80227).

Remarks: E. semicirculanus is known from Central America, Caribbean (Dominica), and South
America (Venezuela, Guiana, Brazil, Peru).

Episimus vermiculatus (Meyrick, 1912)

One male from Ecuador (Tungurahua, Rio Verde, 1600 m, 26-VII-1992, BC 104075) and one
from Brazil (Lagoas, Ibateguara, 400 m, 10-20-111-1994, BC 92079) examined.

Remarks: E. vermiculatus was described from Colombia; it was known also from Costa Rica and
Venezuela and occurs at altitudes between 500-1600 m.

Episimus joaquimus Razowski & Becker, sp. n. (Fig. 23)

Holotype male: Brasil: S[anta]C[atarina], Sdo Joaquim, 1400 m, 25-X-1995, V. O. Becker Col.;
Col. Becker 98177; GS 914 WZ. Paratypes two identically labelled males and one female GS 915 WZ.

Description: Wing span 18 mm. Head pale rust brown; thorax and distal part of tegula white with
proximal and posterior lines of thorax darker, median line grey. Ground colour of forewing whitish
strigulated grey-brown, in distal half concolorously suffused except for ocellar area and small blotch in
costopostmedian area which are white separated from one another by bluish refractive fascia extending
from tornus to costa. Costal strigulae and divisions small; ocellar spots present. Cilia pale brownish,
creamish in dorsal half of termen. Hindwing whitish suffused brown, brownish on peripheries; cilia
cream.

Variation: Female forewing with strong strigulation in basal half.

Male genitalia (Fig. 3): Uncus long, slender; socius broad proximally, tapering distad with some
lateral thorns; gnathos distinct; saculus tapering posteriorly; ventral incision of valva indistinct; spiny
ventral lobe of cucullus separate from its posterior slender part; aedeagus short; henion long, slender.
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Female genitalia (Fig. 13): Sterigma broad with distinct longitudinal ribs, expanding terminad;
sclerite of antrum moderately long; ductus bursae rather short; cingulum slender; blades of signum
slender.

Diagnosis: E. joaquimus is similar to E. moderabilis Razowski & Brown, 2008 but differs from it
by having white thorax, long uncus and slender blades of the signum.

Etymology: The name refers to the type locality, Sdo Joaquim.

Episimus eisniveus Razowski & Becker, sp. n. (Fig. 24)

Holotype male: Mexico: Tam[aulipas], Gomes Farias, 1000 m, 29-31-VII-1988, V. O. Becker
Col.; Col. Becker 69821. Not dissected. Paratypes four males and two females, identical labels, GS 932
WZ [male], 931 WZ [female].

Description: Wing span 18 mm. Head cream orange, frons and posterior part of labial palpus
cream; thorax white, brown and black proximally. Ground colour of forewing white preserved chiefly
in dorsal half of wing where strigulated brown-grey; terminal fourth of wing cream with orange
suffusion posteriorly; remaining area brownish with dark brown marks. Costal strigulae fine; divisions
large, dark brown, white edged. Cilia cream orange brown scaled at mid-termen. Hindwing pale
brownish; cilia white cream.

Male genitalia (Fig. 4): Uncus and distal part of socii damaged, proximal half of socius with
strong spines; ventral incision of valva well developed; spiny lobe of cucullus striangular, posterior part
with weak spines and hairs; aedeagus broad, simple.

Female genitalia (Fig. 14): Proximal part of sterigma rounded, posterior part extending distally;
slerite of antrum short; cingulum small, fairly broad; signa slender.

Diagnosis: In the facies E. eisniveus is similar to E. ortygia and E. joaquimus; in the male
genitalia E. eisniveus differs from them in having broad socius with atropied proximal lobe and with
strong spines along median edge similar to those in E. vixenus Razowski & Brown, 2008 from West
Indies. Female genitalia are similar to those of E. albifrons Razowski & Brown, 2008 from Costa Rica
but eisniveus with broad cingulum and longer blades of the signa.

Etymology: The specific name refers to the colouration of the forewing; Greek: €ico - towards
middle, Latin: niveus - white.

Episimus vixenus Razowski & Brown, 2008

Seven specimens from British Virgin Island (Guana I., 0-80 m, 9-23-VII-1987, V. O. Becker & S.
E. Miller and X-1989, V. O. Becker).

Remarks: E. vixenus is known from West Indies from the type locality only.

Episimus antiguanus Razowski & Brown, 2008
Two specimens from the USA Virgin Island (St. Thomas, 300 m, 25-30-VII-1987; CB 67167).
Remarks: E. antiguana was known only from British West Indies (Antigua).

Episimus niveopictus Razowski & Becker, sp. n. (Fig. 25)

Holotype male: Cuba: S[an]t[ia]go. Sier.[ra] Maestra P. Cuba, 31-VII-1990, 1500 m, V. O. Becker
Col.; Col. Becker; GS 1146 WZ.

Description: Wing span 16 mm. Head and collar pale cinnamon brown; thorax blackish with some
groups of glossy scales. Ground colour of forewing clear white in form of two blotches, dorsobasal and
tornoocellar, the former with pale orange brown posterior suffusion; apex and subapical area
concolorous with latter; one subapical white strigula present, the remaining ones vestigial; divisions
black, confluent. Remaining area blackish with black marks and refractive spots; numerous pale
refractive dots along veins CuP and 1A+2A; black line along mid-termen. Cilia blackish, rust at apex,
white at dorsal half of termen. Hindwing brownish; cilia paler.
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Male genitalia (Fig. 5): Uncus slender; socius broad oval, hairy; gnathos fairly weak; sacculus
convex; neck of valva short; ventral lobe of cucullus short, broad, densely spined; aedeagus broad,
simple.

Female unknown.

Diagnosis: In male genitalia Episimus niveopictus similar mostly to E. antiguanus but easily
distinguished by black and white colouration of the forewings.

Etymology: The specific epithet refers to the colouration of the forewings; Latin: niveus - snow
white, pictus - painted.

Episimus serenus Razowski & Becker, sp. n. (Fig. 26)

Holotype male: Ecuador: Napo, Misahualli, 450 m, XII-1992, V. O. Becker Col.; Col. Becker
102213; GS 904 WZ. Paratypes two identically labelled females.

Description: Wing span 16 mm. Head pale creamish brown, labial palpus darker, cream ventrally
and terminally; thorax yellow-brown, tegula with brown marks. Ground colour of forewing in dorsal
and postmedian areas cream tinged pale rust in costal and tornal areas densely lineated and strigulated
rust brown, with similarly coloured costal remanant of median fascia; costal strigulae cream, divisions
brown; two inner spots of ocellus brown followed by rust suffusion directed to subcostal area; tornal
blotch black-brown elongate, dark brown proximally edged rust. Cilia rust, black at mid-termen.
Hindwing brown; cilia paler, tinged rust.

Male genitalia (Fig. 6): Basal part of uncus broad, posterior part fairly short; socius broad
posterior part rounded, broad; gnathos well sclerotized; sacculus angulate, slightly convex; ventral lobe
of cucullus short, rounded, spined; aedeagus short, simple; henion long.

Female unknown.

Diagnosis: In the facies E. serenus is somewhat similar to E. mesotricha (Meyrick, 1927) from
Sao Paulo, Brazil but serenus has elongate black-brown tornal spot, dense strigulation, and broad
uncus. From E. macropterus it differs in the shape of the forewing, dark brown hindwing.

Etymology: The name refers to colouration of posterior part of forewing; Latin: serenus - clear,
light.

Episimus spinuliferus Razowski & Becker, sp. n. (Figs 27, 28)

Holotype male: Brasil: M[inas]Glerais], Caraca, 1300 m, 25-X-1994, V. O. Becker, K. S. Sattler
Col.; Col. Becker 93575; GS 906 WZ. Paratypes one male and one female with GS 907 WZ.

Description: 14 mm. Head white, labial palpus along middle and vertex cream; thorax white
cream, tegula brownish with some blackish dots. Forewing ground colour white cream tinged brownish
in median and posterior part of costal third; costal strigulae small, white; divisions dark brown; ocellar
area with three long inner strigulae and weak posterior refractive line followed by white line similar to
line separating apex; grey suffusion towards tornus; veins of posterior third of wing brownish. Cilia
rubbed, probably cream brown with brown basal line. Hindwing brownish grey; cilia (remnants) paler.

Variation: Female wing span 19 mm. Head and thorax browner than in male, frons whitish.
Ground colour of forewing pale brownish cream paler in dorsal area where densely spotted black,
larger spots near tornus; creamish brown diffuse fascia from wing base to end of median cell and a
diffuse spot at dorsum; cilia yellow-brown. Hindwing dark brown, cilia creamish.

Male genitalia (Fig. 7): Uncus slender, slightly broadening at base; socius slender, tapering
terminad, finely thorny laterally; sacculus short; ventral incision of valva short; ventral lobe of cucullus
small, heavily thorny; aedeagus short; henion long, slender.

Female genitalia (Fig. 15): Sterigma rounded proximally with two posterior ribs, first edging
ostium bursae; antrum sclerite short; cingulum weak, proximal; signa equally sized.

Diagnosis: In facies, E. spinuliferus is similar to E. macropteranus Razowski & Brown and E.
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pitillae Razowski & Brown from Costa Rica but spinuliferus has brown lines along veins in terminal
third of wing, long uncus and socii and short sclerite of the antrum.

Etymology: The name refers to spinulation of the socii; Latin: spinula - a small spine, fero - I
carry.

Episimus intermissus (Meyrick, 1931)

Nine specimens from Brazil (Parand, Curitiba, 920 m, 15-11I-1975, BC 14582; Marumbi, 500 m,
21-X1-1971, BC 1321, BC 14584; Quatro Barras, 850 m, 6-VI-1985 (800 m) 28-VI-1970, BC 1322,
BC 34431, BC 34474, BC 34542, BC 34585).

Description: Male genitalia (Fig. 8): Uncus moderately broad, expanding basally; socius short,
broad, hairy; gnathos well developed; sacculus weakly angulate; ventral incision of valva deep
followed by broad ventral lobe of cucullus; aedeagus simple, broad; henion broad posteriorly.

Female genitalia (Fig. 16): Sterigma in form of two lateral plates connected distally and dorsally
by means of a membrane, sclerotized along middle and proximally; sclerite of antrum short, broad;
cingulum slender; signa large.

Remarks: E. intermissus was described from Sao Paulo, Brazil;, RAZOWSKI & BROWN (2008)
recorded further two examples from Brazil (state of Rio de Janeiro). It is widely distributed from Rio
de Janeiro and Sdo Paulo south to Paran4.

Episimus albidorsanus Razowski & Brown, 2008

Several specimens from the type locality (Brazil: Planaltina, 1100 m, 15-1V-1989, Federal District,
BC 96678).

Remarks: E. albidorsanus is known to date from the type locality and Colombia.

Episimus cubaenatus Razowski & Becker, sp. n. (Fig. 29)

Holotype female: Cuba: Holguin, Pin. Mayari, 640 m, VII-1990, V. O. Becker Col.; Col. Becker
72037; GS 1172 WZ. Paratypes five males and one female, identical labels, BC 72037 and 72038,
female with GS 1160 WZ.

Description: Wing span 10 mm. Head pale cinnamon brown, labial palpus with brown marks,
frons brownish cream; thorax grey with blackish marks. Ground colour of forewing whitish with grey
suffusions preserved in form of dorsal, subtornal blotches, two streaks near mid-costa and ocellar
blotch with traces of marks. Remaining area white-grey with dark grey and blackish spots and strigulae.
Costal strigulae indistinct, divisions blackish. Cilia blackish. Hindwing grey mixed brown on
peripheries; cilia brownish grey.

Variation: Pale and dark specimens with more or less indistinct ground colour parts of forewing.

Male genitalia (Fig. 9): Uncus slender; socius moderately large with hairs and spines; ventral
incision of valva weak followed by distinct spined lobe; aedeagus simple, short.

Female genitalia (Fig. 17): Lateral parts of postostial sterigma subtriangular connected by a
slender proximal part, with postmedian prominence of inner edge; sclerite of antrum slender, long;
cingulum absent; one signum preserved.

Diagnosis: In facies, E. cubaenatus resembles female of E. albifrons Razowski & Brown, 2008
from Costa Rica but cubaenatus has blackish forewing markings and small areas of the ground colour;
male genitalia as in E. antiguanus Razowski & Brown, 2008 but with slightly longer uncus and shallow
ventral incision of the valva; the female genitalia with long sclerite of the antrum and one signum.

Etymology: The specific name refers to Cuba, the country of origin and Latin: natus - born.

Episimus camacanus Razowski & Brown, 2008

Five males from Brazil (Bahia, Camacan, 400-700 m, 13-14-1V-1992; BC 84788).

Remarks: The above specimens were collected in the type locality of this species. The female
remains unknown.
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Episimus maricao Razowski & Becker, sp. n. (Fig. 30)

Holotype male: Puerto Rico: Maricao, 770 m, 12-VIII-1987, V. O. Becker Col.; Col. Becker
67642; GS 1144 WZ.

Description: Wing span 11 mm. Head pale rust-brown, thorax darker. Ground colour of forewing
whitish with weak brownish hue and strigulae preserved along dorsum from mid-base of wing to before
tornus where extending towards median cell, straight to wing base. Remaining area yellow-brown with
indistinct brown strigulae and multiple whitish dots extending from wing base to before mid-termen.
Costal strigulae small, white; divisions brown; ocellus brownish white with dots and refractive lines.
Cilia brownish yellow, brown at median part of termen, creamer towards tornus. Hindwing brownish;
cilia paler.

Male genitalia (Fig. 10): Uncus slender, in basal half weakly broadening; socius broad, hairy;
sacculus broad, angulate; ventral lobe of cucullus elongate-triangular; aedeagus slender posteriotly.

Female unknown.

Diagnosis: E. maricao is most similar to E. vixenus but maricao has oblique dorsal edge of
proximal half of dark pattern reaching mid-base of wing (in vixenus it is parallel to the dorsum) and
dark brown-grey hindwing. Uncus of maricao and ventral lobe of cucullus are longer then in vixenus.

Remarks: Specimens from Cuba (Pinar Rio, Sierra Rosario, 400 m, 4-6-X-1989; GS 1154 WZ)
slightly differ from the holotype and are not included in the type-series.

Etymology: The specific name refers to the type locality.

Episimus tyrius Heinrich, 1923

Material examined: Several specimens from Cuba (Santiago, Sierra Maestra, 1500 m, 31-VII-
1990 and Holguin, Pin.[ar] Mayari 640 m, VII-1990).

Remarks: E. tityrus was known from the USA and Bermuda (see HEPPNER, 1994), RAZOWSKI
& BROWN (2008) recorded it also from Costa Rica, and summarized the biological data.

Episimus minas Razowski & Brown, 2008

One female labelled identically as the holotype: Brazil (Minas Gerais, Caraca, 1300 m, 25-X-
1994, CB 93581).

Description: Female genitalia (Fig. 18): Sterigma broad, widely rounded proximally, protruded in
middle posteriorly; sclerite of antrum subterminal, long, slender; cingulum antemedian, long, extending
proximally; blades of signa slender.

Episimus mahaianus (Felder & Rogenhofer, 1875)

Five specimens from Brazil (Rondonia: Pipa, 20 m, 28-31-1994, BC 91542).

Remark: Widely distributed in Brazil (RAZOWSKI & BROWN, 2008), now known also from
Rondonia (Cacaulandia).

Episimus caracanus Razowski & Becker, sp. n. (Fig. 31)

Holotype male: Brasil: M[inas]Glerais], Caraca, 1300 m, 25-X-1994, V. O. Becker & K. S. Sattler
Col.; Col. Becker 93576; GS 459 WZ.

Description: Wing span 16 mm. Head brownish, vertex white cream; thorax white cream grey
proximally. Forewing costa and termen weakly convex. Dorsal half of wing whitish with grey lines and
two diffuse blotches posteriorly, and rounded purple brown median blotch. Costal part of wing
brownish grey; costal strigulae small, white, divisions brown; ocellus with distinct spots; large oval
subcostal blotch tinged orange costally; termen rust brown at mid-termen. Cilia (rubbed) grey and
whitish. Hindwing creamish grey; cilia whiter.

Male genitalia (Fig. 11): Uncus slender, moderately long; socius broad; gnathos delicate; angle of
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sacculus weak; ventral incision of valva distinct, short; ventral lobe of cucullus broad, weakly convex
without a gap between its spines and spines of ventral edge; aedeagus short, simple.

Female unknown.

Diagnosis: In facies, E. caracanus is very similar to E. transferranus (Walker, 1863) but has no
strong transverse lineation or strigulation of the forewing and oval cream range subcostal blotch. In
male genitalia caracanus is most similar to E. religiosus (Meyrick, 1917) from British Guiana but has
larger ventral lobe of cucullus and has distinct median blotch of the dorsum.

Etymology: The name refers to the type locality, Caraca.

Episimus transferranus (Walker, 1863)

One male from Mexico (Tamaulipas, El Ensino, 250 m, 4-13-VIII-1988); four males and three
females from Cuba (Santiago, Turguino, 470 m, 28-29-VII-1990), and a pair from Brazil (Goias,
Ipameri, 10-X-1988 and one male from Alagoas, Ibateguara, 400 m, 10-20-I11-1994).

Remarks: E. transferranus is widely distributed in the New World, from Florida, Texas and
Mexico through Central America, Caribbean to South America (Venezuela, Trinidad, Colombia,
Brazil).

Episimus niveogriseus Razowski & Brown, sp. n. (Fig. 32)

Holotype male: Brasil: Pi[aui], Oeiras, 200 m, 12-IV-1994, V. O. Becker, Col.; Col. Becker 92399;
GS 908 WZ.

Description: Wing span 12 mm. Head and thorax grey cream, labial palpus browner, thorax with
brown-grey marks. Forewing ground colour whitish with grey strigulae, lines and spots, slightly mixed
yellowish along costa. Costal strigulae weak, divisions brown; ocellus with minute spots. Markings
black-grey in form of basal, costopostmedian and mediodorsdal blotches. Cilia rubbed. Hindwing
brownish, cilia similar.

Male genitalia (Fig. 12): Uncus broken, weakly expanding basally; socius moderately broad;
sacculus rather short, rounded distally; ventral incision of valva small; ventral lobe of cucullus short,
broad, posterior part of cucullus slender; aedeagus short.

Female unknown.

Diagnosis: In facies niveogriseus is somewhat similar to E. transferranus but differs from it in
having grey markings and large costal part of basal blotch preserved. In the male genitalia niveogriseus
has rather uniformly broad, laterally thorned socii and distinctly convex sacculus.

Episimus beckeri Razowski & Brown, 2008

Several specimens from the type locality: Porto Velho, 1800 m, Rondonia, Brazil.

Description: Female genitalia (Fig. 19): Sterigma in form of two fairly well sclerotized, triangular
lateral lobes medially edged by a slender sclerite; antrum sclerite broad, weak; cingulum short; signa
broad.

Remarks: E. beckeri was recorded only from the type locality.

Etymology: The name refers to the colouration of the forewings; Latin: niveus - snow white,
griseus - grey.

Episimus opponens Razowski & Becker, sp. n. (Fig. 33)

Holotype female: Brasil: M[inas]Glerais], Caraca, 1300 m, 1-2-IV-1992, V. O. Becker; Col.
Becker 85276; GS 512 WZ.

Description: Wing span 21 mm. Head yellow-brown, thorax similarly coloured with brown
markings. Forewing ground colour yellow-brown marbled rust brown, in median area suffused bluish
grey; costal strigulae fine, brownish yellow; divisions dark brown; ocellus brownish yellow with two
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black inner spots; termen edged pale yellow-brown. Cilia paler than termen with blackish suffusions.
Hindwing dark brown, cilia pale, creamer.

Male unknown.

Female genitalia (Fig. 20): Anteostial part of sterigma slender; postostial sterigma in form of two
lateral wings with strongly sclerotizd inner edges; sclerite of antrum moderate; cingulum slender; basal
sclerites of signa very long, serrate, blades broad.

Diagnosis: Facies similar to E. rufotegulus Razowski & Brown, 2008 from Costa Rica but
forewing apex pale ferruginous and postmedian area with strong leaden black markings; female
genitalia with sterigma similar to rufotegulus but signa unique in the genus with long basal sclerites.

Etymology: The specific name refers to the systematic position of the similar species, rufotegulus;
Latin: opponens - opposed.
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Figs. 1-6.— Male genitalia: 1. Episimus granpiedrae Razowski & Becker, sp. n., holotype; 2. Episimus meranus
Razowski & Becker, sp. n., holotype; 3. Episimus joaquimus Razowski & Becker, sp. n., holotype; 4. Episimus
eisniveus Razowski & Becker, sp. n., holotype; 5. Episimus niveopictus Razowski & Becker, sp. n., holotype; 6.
Episimus serenus Razowski & Becker, sp. n., holotype.
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Figs 7-12.- Male genitalia: 7. Episimus spinuliferus Razowski & Becker, sp. n., holotype. 8. Episimus
intermissus (Meyrick), Curitiba, Brazil; 9. Episimus cubaenatus Razowski & Becker, sp. n., paratype; 10.
Episimus maricao Razowski & Becker, sp. n., holotype; 11. Episimus caracanus Razowski & Becker, sp. n.,
holotype; 12. Episimus nivogriseus Razowski & Becker, sp. n., holotype.
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13 14

15 16

Figs 13-16.— Female genitalia: 13. Episimus joaquimus Razowski & Becker, sp. n., paratype; 14. Episimus
eisniveus Razowski & Becker, sp. n., paratype; 15. Episimus spinuliferus Razowski & Becker, sp. n., paratype;
16. Episimus intermissus (Meyrick), Quatro Barras, Parand, Brazil.
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Figs 17-20.— Female genitalia: 17. Episimus cubaenatus Razowski & Becker, sp. n., holotype; 18. Episimus
minas Razowski & Brown, Bahia, Brazil; 19. Episimus beckeri Razowski & Brown, Rondonia, Brazil; 20.
Episimus opponens Razowski & Becker, sp. n., holotype.
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Figs 21-27.— Adults: 21. Episimus granpiedrae Razowski & Becker, sp. n., holotype; 22. Episimus meranus
Razowski & Becker, sp. n., holotype; 23. Episimus joaquimus Razowski & Becker, sp. n., holotype; 24.
Episimus eisniveus Razowski & Becker, sp. n., holotype; 25. Episimus niveopictus Razowski & Becker, sp. n.,
holotype; 26. Episimus serenus Razowski & Becker, sp. n., holotype; 27. Episimus spinuliferus Razowski &
Becker, sp. n., holotype.
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Figs 28-33.— Adults: 28. Episimus spinuliferus Razowski & Becker, sp. n., paratype; 29. Episimus cubaenatus
Razowski & Becker, sp. n., holotype; 30. Episimus maricao Razowski & Becker, sp. n., holotype. 31. Episimus
caracanus Razowski & Becker, sp. n., holotype; 32. Episimus niveogriseus Razowski & Becker, sp. n.,
holotype; 33. Episimus opponens Razowski & Becker, sp. n., holotype.
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Vanessa virginiensis (Drury, 1773) in the
Azores islands
(Lepidoptera: Nymphalidae)

V. Vieira

Abstract

Vanessa virginiensis (Drury, 1773) was recorded on five Azorean islands: Sdo Miguel, Pico, Faial, Sdo
Jorge, and Corvo. These records mandate the species’ first documented occurrence on Sdo Jorge island, on 21-
VIII-2015, and the evidence of their reproduction in the Azores, probably with small and temporary populations,
namely in Sdo Jorge and Sdo Miguel islands. The species’ distribution in the Macaronesian islands is briefly
discussed, as well as the possible origin (source) of the Azorean specimens.

KEY WORDS: Lepidoptera, Nymphalidae, migration, Azores, island, Portugal.

Vanessa virginiensis (Drury, 1773) en las islas Azores
(Lepidoptera: Nymphalidae)

Resumen

Vanessa virginiensis (Drury, 1773) estéd citada de cinco islas de las Acores: Sdo Miguel, Pico, Faial, Sdo
Jorge y Corvo. Se indica primer registro de la especie en la isla de Sao Jorge, sobre el 21-VIII-2015 y la
evidencia de su reproduccion en las Agores, probablemente con poblaciones pequefias y temporales, es decir, en
Sdo Jorge y Sdo Miguel. Se discute brevemente la distribucion de la especie en las islas de la Macaronesia y el
posible origen de los especimenes de las Azores.

PALABRAS CLAVE: Lepidoptera, Nymphalidae, migracion, Azores, Portugal.

Vanessa virginiensis (Drury, 1773) nas ilhas dos Acores
(Lepidoptera: Nymphalidae)

Resumo

Vanessa virginiensis (Drury, 1773) € citada para cinco ilhas dos Acores: Sdo Miguel, Pico, Faial, Sao Jorge
e Corvo. A espécie foi registada pela primeira vez para a ilha de Sao Jorge, a 21-VIII-2015, pondo em evidéncia
a sua reprodu¢@o nos Acores, mas tendo provavelmente populacdes pequenas e temporarias, nomeadamente nas
ilhas de Sao Jorge e Sdo Miguel. A distribuicdo da espécie nas ilhas da Macaronésia e a possivel origem dos
espécimes dos Acores sdo discutidas brevemente.
PALAVRAS CHAVE: Lepidoptera, Nymphalidae, migragdo, Acores, Portugal.

Introduction

The Azores is a volcanic archipelago situated in the North Atlantic Ocean (37°-40° N, 25°-31°
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W) at approximately 1600 km from mainland Portugal (Europe), 1450 km from Africa, and 3900
km from North America. The archipelago is composed of nine islands (Santa Maria, Sdo Miguel,
Terceira, Graciosa, Sdo Jorge, Pico, Faial, Flores and Corvo). They belong to the Macaronesia
biogeographical region, which also incorporates Madeira (including the inhabited Selvagens), the
Canary Islands, and the Cape Verde Islands. These archipelagos share similar evergreen forest,
known as «Laurisilva», and are among the richest regions concerning fungi, plant and animal
diversity in Europe (BORGES er al., 2010).

In comparison to other Atlantic islands and European countries’ systematic field mapping the
Azorean arthropod fauna, including the Nymphalidae family of Lepidoptera, is still relatively poor
(see BORGES et al., 2010; REGO et al., 2015). Currently, eight nymphalid species are known from
the Azores, but possess different biogeographic origins and colonization status (e.g., MEYER,
1991, 1993; BIVAR DE SOUSA, 1999; VIEIRA, 1997, 2002, 2006; KARSHOLT & VIEIRA, 2005;
VIEIRA & KARSHOLT, 2010): Danaus plexippus (Linnaeus, 1758) (Nearctic; migrant with
indigenous populations), Hipparchia azorina azorina (Strecker, 1899), H. azorina occidentalis
(Sousa, 1985), Hipparchia miguelensis (Le Cerf, 1935) (all three endemics), Hypolimnas misippus
(Linnaeus, 1764) (Paleotropical; occasional immigrant), Vanessa atalanta (Linnaeus, 1758)
(Holarctic with Palearctic origin; migrant with indigenous populations), Vanessa cardui (Linnaeus,
1758) (Cosmopolitan with Nearctic origin; migrant with indigenous populations), and Vanessa
virginiensis (Drury, 1773) (Nearctic; migrant).

It is known that V. virginiensis can be found outside of its reproduction area in the American
continent, which is typically in the South of the United States, Mexico, and Central America
(southern Colombia) (WILLIAMS, 1930; GARCIA et al., 2015). The species has found its way to
some islands in the Macaronesia region, and in the Atlantic coast of Europe where migrating
individuals can be found on the Iberian Peninsula, France and Britain (e.g., LEESTMANS, 1975ab;
MARAVALHAS, 2003; GARCIA-BARROS et al., 2004; FERNANDEZ-VIDAL, 2013; GARCIA
et al., 2015). In the Azores archipelago, however, some records were known from Siao Miguel,
Faial, Pico and Corvo islands (MEYER, 1991; VIEIRA, 1997, 2002; MARAVALHAS, 2003;
RUSSEL, 2003, VIEIRA & KARSHOLT, 2010).

In this paper, the occurrence of the American Painted Lady V. virginiensis was recorded for the
first time in the Sdo Jorge island, on 21-VIII-2015, supporting the species’ reproduction in the
Azores.

Material and methods

The identification of Vanessa virginiensis was done with the key in VIVES MORENO (2014).
The author re-examined all the Nymphalid species in the entomological collections of the Natural
History Museum Carlos Machado of Ponta Delgada (Azores), and no specimens of V. virginiensis
were found.

The sampling of eggs, larvae and adults of V. virginiensis was conducted by the author in
various localities on the islands of Sao Miguel, Faial, Pico and Sdo Jorge, during August from 2001
to 2015, as well as in Sdo Miguel during the summer and fall seasons of 2016. It has proceeded to
the direct observation of stems, leaves and flowers of the potential hostplants belonging to the
Asteraceae family (e.g., for their Azorean distribution see SILVA et al., 2010): Pseudognaphalium
luteoalbum (L.) Hilliard & B. L. Burtt (Sao Miguel, Faial, Pico, Sdo Jorge), P. gaudichaudianum
(DC.) Anderb. (Sao Miguel), Carduus tenuiflorus Curtis (Sao Miguel, Faial, Pico, Sao Jorge),
Gnaphalium uliginosum L. (Pico), Filago gallica L. (Sao Miguel, Faial, Pico, Sdo Jorge), F. minima
(Sm.) Pers. (Pico), and F. pyramidata L. (Sao Miguel).

Published data (MEYER, 1991; VIEIRA, 1997, 2002; RUSSELL, 2003; OTTVALL, 2013;
WAGNER, 2016) and personal information provided by Bosse Carlsson and Wolfgang Wagner
were also considered. The presence of V. virginiensis species was annotated, and the localizations
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georeferenced with a GPS (the coordinates for the sites mentioned in the literature were
estimated).

Results

Vanessa virginiensis was recorded from several locations over the last three decades, namely in
Sdo Miguel, Faial, Pico, Sdo Jorge and Corvo islands (Table 1). Some few new records of adults
from S@o Miguel, S@o Jorge and Pico islands are also given (Table 1). The presence on Pico island
was confirmed. A single female was observed laying five viable eggs on leaves of P. luteoalbum at
Faja dos Cubres, Sdo Jorge island, on 21" August 2015. The larvae were also found on the same
plant species at Furnas (Sao Miguel island) by both W. Wagner and the author (VV), on fall 2013
and 2016, respectively (Table 1). All records or sightings of this species were done during summer
and fall seasons.

Table 1.— Vanessa virginiensis from several localities of the Azorean islands (Sdo Miguel, Faial, Pico, Sdo Jorge,
and Corvo), including some new records to Sdo Miguel, Sdo Jorge and Pico islands. 'Coordenates UTM (latitude, -
longitude) are all located in the 26S area of the Geodetic System WGS84, and were estimated for the places
indicated in the literature. *The references are those where the species was cited by the first time.

Azores Locality Coordenates UTM! Alz::;de Date Status Reference?
Slopes of Barrosa/ 37762008, 25495150 [850-900| 26-VI-1990 | Adult Meyer, 1991
Serra de Agua de Pau
Ponta Delgada (University garden) | 37.747388, -25.663527 46 8-VIII-1996 Adult | V. Sbordoni (in Vieira, 1997)
Ponta Delgada (University garden) | 37.747501, -25.663010 45 15-X-2008 Adult This study
Sio Miguel Sete Cidades 37.865958, -25.793203 | 263 5-X1-2008 Adult B. Carlsson (pers. comm.)
Sete Cidades 37.865958,-25.793203 | 263 23-1X-2013 Adult Ottvall, 2013
Sete Cidades 37.880812,-25.782251 | 476 X1-2013 Adult W. Wagner (pers. comm.)
Furnas (Lagoa das) 37.750739, -25.328867 | 282 X1-2013 Larvae W. Wagner (pers. comm.)
Furnas (Pomar das Caldeiras) 37.770035, -25.332099 300 |15-X - 15-X1-2016 | Adult, larvae This study
Furnas (Viveiros Florestais) 37.777958, - 25314129 | 220 |28-X-15-XI-2016 | Larvae This study
Faial Pico Verde 38.591831,-28.796775 | 458 29-VII1-2001 Adult Vieira, 2002
Pico Verde 38.591831,-28.796775 | 458 7-VIII-2002 Adult Vieira, 2002
Pico Lagoa do Capitdo (slopes of) 38.487520,-28.320152 | 780 26-VIII-2015 Adult This study
Sio Jorge _|Faji dos Cubres 38.638054, -27.961941 12 21-VII2015 | Adult, egg Th?s study
38.638622,-27.962831 16 21-VIII-2015 Adult This study
Corvo Southern slopes of the crater 39.694819, -31.118489 | 460 13-VIII-2003 Adult Russel, 2003
Discussion

Vanessa virginiensis is a species with Nearctic origin, well-known migrant and widely
distributed throughout North and Central America (southern Colombia) (WILLIAMS, 1930;
GARCIA et al., 2015). The species has formed small and possible temporary populations in the
Iberian Peninsula, mainly in coastal mainland Portugal, and southern areas of Spain, but remains an
occasional migrant in central and western parts of Europe, including France and Britain (e.g.,
LEESTMANS, 1975ab; MORENO & MARTINEZ, 1984; MARAVALHAS, 2003; GARCIA-
BARROS et al., 2004; FERNANDEZ-VIDAL, 2013; GARCIA et al., 2015).

The American Painted Lady is also a known migrant in the Macaronesian islands, mainly to
the Canary Islands (GARCIA er al., 2015) and the Azores (RUSSEL, 2003; VIEIRA &
KARSHOLT, 2010). Currently, no previous records of this species could be found in Cape Verdean

SHILAP Revta. lepid., 45 (177) marzo 2017 77



V. VIEIRA

literature (e.g., BAEZ & GARCIA, 2005; VIEIRA, 2008; MENDES & BIVAR DE SOUSA, 2010;
TENNENT & RUSSELL, 2015).

According to MEYER (1991, 1993), V. virginiensis is possibly considered an errant species
from Madeira. However, AGUIAR & KARSHOLT (2006) found several references to its
occurrence in the island, but all are based on a single record by GODMAN (1870). Therefore, they
have removed the species from the list of Madeiran Lepidoptera (AGUIAR & KARSHOLT, 2006,
2008).

The species is nevertheless recorded in the Canary Islands since the 19" century, namely in El
Hierro, La Palma, La Gomera, Tenerife, and Gran Canaria (BORY DE SAINT VICENT, 1803, in
LESTMANS, 1975b; FERNANDEZ-RUBIO, 1991; HALL & RUSSEL, 2000; BAEZ & OROMI,
2010; GARCIA et al., 2015), being resident during all year at least in La Palma, La Gomera and
Tenerife, where larvae were recently found (e.g., HALL & RUSSEL, 2000; GARCIA et al., 2015).
Despite the controversy about the origin of immigrant specimens of V. virginiensis, strays from the
Canaries can probably reach the Atlantic coast of European countries, mainly Portugal and Spain
mainland (LEESTMANS, 1975a, 1975b; FERNANDEZ-VIDAL, 2013), and other Macaronesian
islands, including the Selvagens, in which the species has been frequently found (FERNANDEZ-
VIDAL, 2013).

In the Azores, the species has been considered an occasional immigrant and has only been
recorded in the islands of the Sdo Miguel, Pico, Faial and Corvo (MEYER, 1991, 1993; VIEIRA,
1997; RUSSEL, 2003; VIEIRA, 2002; MARAVALHAS, 2003). However, this study expands its
area of distribution to the island of Sdo Jorge confirming, therefore, both the adult’s presence on the
island of Pico as well the reproduction of the species in the Azores, particularly in Sdo Jorge and
Sdo Miguel islands. Given that the records are in low number and were only reported in the last
three decades, it is likely that the American Painted Lady has probably small and temporary
populations in the Azorean islands.

The origin of the Azorean specimens is uncertain. The dispersion of winged species could be
due to active flight or passive transport by strong winds or favorable seasonal air currents, possibly
alongside other animals, boats, and/or airplanes. In the reviewed literature, there are some examples
of other Lepidoptera species that have certainly reached the northern Macaronesian islands by
wind-borne migration, namely the nocturnal species Pseudaletia unipuncta (Haworth, 1809)
(VIEIRA et al., 2003), Ophiusa tirhaca (Cramer, 1977) (VIEIRA, 2001) and Utetheisa pulchella
(Linnaeus, 1758) (VIEIRA, 2012), and for the diurnal species Danaus plexippus (NEVES et al.,
2001) and Hypolimnas misippus (Linnaeus, 1764) (TENNENT & RUSSEL, 2015).

Like the migration pattern inferred or demonstrated for those other Lepidoptera species, there
is little doubt that migrating V. virginiensis butterflies are affected by dynamic weather systems
with attendant winds (specially, northwestern winds; RUSSEL, 2003), which could force some
American Painted Lady butterflies to fly over the Atlantic Ocean, and then colonize the new
habitats found, for instance in the Azores islands. RUSSEL (2003) considered that the specimens
found on the island of Corvo had probably been carried by wind from the American continent.
However, this has been under-recorded, due to its possible resemblance to Vanessa cardui (that
inhabit in all islands of the archipelago excepting Sdo Jorge; VIEIRA & KARSHOLT, 2010), but
more probably because it is a less frequent visitor to the eastern side of the Atlantic Ocean
(LEESTMANS, 1975a, 1975b), including eventually strays from the Canary Islands
(FERNANDEZ-VIDAL, 2013).

On the other hand, RUSSEL (2003) suggests the phenology and abundance of the larval
hostplant P. luteoalbum on Corvo island as a major determinant of V. virginiensis’ life history
strategy. In fact, larval hostplants never cover large areas (partially due to farmers who cut pastures’
grass often leading to reduced quality and abundance), and their availability might be a limiting
factor for the increasing population of American Painted Lady in the Azorean islands.

The world distribution of V. virginiensis is rather large, but it is remarkable their propensity to
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expand its range, including in the Macaronesia region. This trend is probably related to climatic
changes and fragmentation of habitats.

Thus it might be presumed that the Azorean V. virginiensis specimens migrated from areas
situated as far as the Iberian Peninsula, the Canary Islands, or even America (although less likely).
The species was recorded for the first time from the S3o Jorge island, and its presence on the Pico
island was confirmed. The reproduction occurs in the Azorean archipelago, originating small and
temporary summer/fall populations, which have been confirmed in the Sdo Miguel and Sdo Jorge
islands.
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Diversidad de mariposas en un paisaje de bosque
seco tropical, en la Mesa de los Santos,
Santander, Colombia
(Lepidoptera: Papilionoidea)

L. C. Casas-Pinilla, O. Mahecha-J., J. C. Dumar-R.
& I. C. Rios-Malaver

Resumen

Se realiz6 un estudio de la diversidad de mariposas diurnas en un paisaje del Bosque seco Tropical en la Mesa
de los Santos (Santander), tomando datos de 36 dias de muestreo efectivo realizados entre los meses de IX a XI-
2014, en época de mayor precipitacion. Los especimenes fueron recolectados con red entomoldgica y seis trampas ti-
po Van Someren-Rydon, en tres franjas altitudinales (280-500 m, 680-900 m y 1.100-1.200 m), donde se ubicaron
dos transectos de 100 x 10 metros en cada estado Seral, separados entre ellos, a una distancia de 200 metros, selec-
cionado de acuerdo al tipo de cobertura vegetal, al cual se le denomino estado Seral (Bosque maduro, Bosque en
transicion y Pastizal). Se registr6 un total de 1389 individuos distribuidos en cinco familias, 85 géneros, 121 especies
y 48 subespecies. Los valores mds altos de diversidad y riqueza de especies de mariposas se presentaron entre los
(680-900 m) y los valores mds bajos entre los 280-500 m. La diversidad beta observada, evidencio la presencia de
una dnica comunidad y un recambio medio en la composicién de especies en los diferentes niveles altitudinales. El
andlisis de similaridad separd las alturas en dos grupos: el primero entre los 280-900 m y el segundo entre los 1.100-
1.200 m. El Analisis de Correspondencia seleccioné el nimero de mariposas con respecto a los estados Serales y evi-
denci6 diferentes agrupaciones de mariposas con dichas formaciones vegetales y su relacién con la estructura y com-
posicion floristica de cada cobertura. También se registraron especies tnicas por estado Seral, (BM): Dione moneta,
Eunica monima, Zizula cyna, Marpesia chiron; (BT): Euptoieta hegesia, Heraclides homothoas; (P): Battus polyda-
mas, Hamadryas feronia, Pyrisitia venusta. Adicionalmente, se amplia el rango de distribucion a la Cordillera Orien-
tal de Yphthimoides blanquita, conocida tinicamente en zonas de Bs-T del occidente de Colombia y el departamento
de Cérdoba. Estos resultados muestran la importancia de los diferentes tipos de cobertura vegetal, en paisajes natura-
les modificados, como un importante refugio para la biodiversidad de especies de mariposas y su conservacion.
PALABRAS CLAVES: Lepidoptera, Papilionoidea, diversidad, bosque seco tropical, Colombia.

Diversity of butterflies in a dry tropical forest landscape in la Mesa de los Santos, Santander, Colombia
(Lepidoptera: Papilionoidea)

Abstract

A study of butterflies diversity of in a landscape of tropical dry forest in the Mesa de los Santos (Santander),
taking 36 days of sampling data was conducted between the months of IX-XI-2014, at the time of highest rainfall.
The specimens were collected with entomological net and six Van Someren-Rydon baited traps, at three altitudinal
bands (280-500 m, 680-900 m and 1100-1200 m), in two 100 x 10 meter transects, separated by 200 meters in each
one of three selected land covers (developmental stages) types (mature forest, transition and grasslands). A total of
1389 individuals distributed in five families, 85 genera, 121 species and 48 subspecies were collected. Highest di-
versity and species richness values were found at 680-900 m while lower values appeared at 280-500 m. Beta diver-

83



L. C. CASAS-PINILLA, O. MAHECHA-J., J. C. DUMAR-R. & I. C. RIOS-MALAVER

sity show the presence of a single community and an intermediate turnover in species composition in the different
altitudinal bands. Similarity analysis differentiated two altitudinal groups: the first one between 280-900 m and the
second one between 1100-1200 m. Correspondence analysis selected the butterfly numbers with regard to develop-
mental stages and presented different butterfly groups in the land covers as well as their relation with the structure
and floristic composition of each one of them. Unique species were also recorded by developmental stage, (BM):
Dione moneta, Eunica Monima, Zizula cyna, Marpesia chiron; (BT): Euptoieta hegesia, Heraclides homothoas; (P):
Battus polydamas, Hamadryas feronia, Pyrisitia venusta. Additionally, the distribution range of Yphthimoides blan-
quita was expanded to the Eastern Cordillera, recognized only in areas Bs-T in western Colombia and in the Cordo-
ba department. This result, present the relevance of the different land covers in transformed landscapes, as a refuge
for butterfly species biodiversity and their conservation.

KEY WORDS: Lepidoptera, Papilionoidea, diversity, dry tropical forest, Colombia.

Introduccién

La regi6én andina colombiana tiene una amplia heterogeneidad de paisajes y biomas, donde el Bos-
que Seco Tropical (Bs-T) es uno de los mds amenazados y desconocidos en términos de biodiversidad.
Esta formacién vegetal estd presente en seis regiones biogeograficas diferentes: El valle del rio Patia al
sur del valle geografico del Cauca, el valle del rio Cauca, el alto y medio valle del rio Magdalena, San-
tander, Norte de Santander, la costa Caribe y la Orinoquia (PIZANO & GARCIA, 2014). En el departa-
mento de Santander, este bioma se distribuye entre los 500 y 1.100 metros de elevacion, sus caracteris-
ticas principales son la escasa precipitacion (menos de 1.000 mm anuales), la intensa radiacién solar,
fuertes vientos y las condiciones de alta evapotranspiracién ademds de la temperatura diurna, que gene-
ran la disminucién de la humedad relativa, favoreciendo asi las condiciones dridas en las zonas bajas
(CUATRECASAS, 1958; ALBESIANO, 1999; RODRIGUEZ e al., 2006).

En la actualidad, Colombia cuenta solamente con el 8% de la cobertura natural de este ecosistema
(RODRfGUEZ et al., 2006; PIZANO & GARCIA, 2014), que presenta tnicamente remanentes debido
a las modificaciones del paisaje natural, por los procesos antrdpicos, como la explotacién de maderas,
la expansion de dreas ganaderas y agricolas, alterando drdsticamente su composicion original, llevando
a la degradacién y desertificacion de sus suelos ademds de poner en riesgo la gran biodiversidad que al-
berga este ecosistema, afectando, la estructura y composicion de las especies asociadas a este paisaje,
(JANZEN, 1983, 1988; FREITAS et al., 2003; MONTERO & MORENO, 2006; OROZCO et al.,
2009; PIZANO & GARCIA, 2014).

Las mariposas diurnas son uno de los grupos de insectos mds utilizados para estudios de biodiver-
sidad en ecosistemas tropicales (JANZEN, 1988; BROWN & FREITAS, 2000, 2002; CLEARY, 2004;
BONEBRAKE et al., 2010; MILLER et al., 2011); a razén de su riqueza, composicién y abundancia
relacionada con las diferentes condiciones bidticas y abidticas de sus ambientes naturales, especialmen-
te ligados con la estructura y composicion vegetal. Los diferentes tipos de cobertura vegetal, se relacio-
nan directamente con los ensamblajes de mariposas y su diversidad, a través de la formacién de micro-
climas regulados por los diversos estratos vegetales (BROWN & FREITAS, 2000; CLEARY, 2004;
VAN DYCK & MERCKX, 2006; BRERETON et al., 2011) lo que las hace un grupo sensible para me-
dir los cambios producidos por perturbaciones en sus ambientes naturales (BROWN, 1997; NEW,
1997; BROWN & FREITAS, 2000; MENENDEZ er al., 2007; BRERETON ef al., 2011). En Colom-
bia, son pocas las referencias que se tienen de los patrones de diversidad a escala espacial y temporal
con respecto a las especies de mariposas que habitan en los paisajes de Bs-T, no obstante, en afios re-
cientes se destacan estudios que evaltan la diversidad de mariposas en esta formacién vegetal. MON-
TERO et al. (2009) describieron la riqueza y abundancia de mariposas en fragmentos de Bs-T del de-
partamento del Atldntico, donde se registré la presencia de 121 especies en seis familias. De igual
manera, PRINCE-CHACON ez al. (2011) evaluaron la diversidad de mariposas en dos fragmentos de
bosque seco tropical en corrales de San Luis (Atldntico), donde encontraron que Nymphalidae y Chara-
xinae fueron los grupos mas diversos a nivel de familia y subfamilia dentro del ensamblaje de especies
para esa zona. Asi mismo, OROZCO et al. (2009) destacaron la importancia de la estructura y compo-
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sicién de algunas familias de mariposas en un drea de Bs-T del occidente antioquefo, donde encontra-
ron datos significativos en el ensamblaje de mariposas en relacion con los cambios de vegetacién y mi-
croclimas para este ecosistema seco.

De acuerdo con lo anterior, se disefié un estudio ecoldgico en un paisaje de bosque seco tropical
del nororiente colombiano, para responder las siguientes preguntas: ;Cudl es la riqueza, abundancia y
composicién de especies de mariposas diurnas (Lepidoptera: Papilionoidea) a lo largo de tres niveles
altitudinales en la Mesa de Los Santos, (Santander, Colombia)? ;C6émo varia la diversidad del ensam-
blaje de mariposas, en cuanto a la estructura de los diferentes estados Serales en los diferentes sitios al-
titudinales? De esta forma se contribuye al conocimiento de los patrones de diversidad de este grupo de
insectos en esta formacion vegetal y, adicionalmente, se aportan datos importantes para el inventario re-
gional y nacional de especies de mariposas diurnas del bosque seco tropical.

Materiales y métodos

AREA DE ESTUDIO

Area de estudio macroproyecto  Area de muestreo

Figura 1. Area de estudio: Mesa de Los Santos, Santander, Colombia. (1. 280-500 msnm - 2. 680-900 msnm - 3.
1.100-1.200 msnm). Fuente: (GOOGLE EARTH, 2016 & FUNDACION GUAYACANAL e al., datos inéditos).
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El cinturén drido del bajo rio Chicamocha-Alto Sogamoso, conocido en tiempos precolombinos
como Mesa de Xéridas (lengua chibcha) y actualmente llamada La Mesa de los Santos, se ubica en
jurisdiccion de los municipios de Los Santos, Aratoca y Zapatoca en el departamento de Santander,
Cordillera Oriental (6° 46’ 0” Ny 73°4’ 60” W) en un area de 735,94 ha y un gradiente de elevacion
de entre 280 a 1.120 m (Figura 1). El Clima de esta zona es templado semidrido con temperaturas
que oscilan entre los 23° y 30° C desde la cuenca alta en el altiplano hasta la cuenca media en el valle
colgante; la cuenca baja, estd entre el sector de Gargantas y el propio cafién del Rio Sogamoso
(FUNDACION GUAYACANAL et al., datos inéditos).

Su poblacién humana genera recursos econémicos principalmente del cultivo del tabaco, la mara-
cuyd y las hortalizas, ademds de la explotacion pecuaria (ganado para el pastoreo) y en menor escala,
explotaciones con praderas y potreros de gramineas y leguminosas (ALCALDIA DE LOS SANTOS,
2015).

FASE DE CAMPO

Los muestreos se realizaron entre los meses de IX a XI-2014, en la época de mayor precipitacion
del afio en esta zona, a partir de un muestreo de 12 dias por franja altitudinal, (280-500 m, 680-900 m,
1.100-1.200 m), y un total de 36 dias de muestreo efectivo. Se realiz6 una seleccion de tres puntos de
muestreo de acuerdo a la cobertura arbérea, lo que se denominé estados Serales. Dentro de cada estado
Seral se ubicaron dos transectos de 100 metros de largo y 10 metros de ancho (VILLAREAL et al.,
2004) cada uno, a una distancia de 200 metros entre ellos en un drea total de muestreo aproximada de
5,2 ha. Estos tres estados Serales se denominaron Bosque Maduro (BM), Bosque en Transicién (BT) y
Pastizal (P). E1 BM, de no mds de 50 afios aproximadamente, se caracteriz6 por contar con una vegeta-
cién continda, con arboles de porte alto, lianas y bejucos, poca presencia de herbiceas, con fragmentos
de dreas claras en donde predominan las Bromelias y baja presencia o ausencia de Cacticeas (SALA-
MANCA & CAMARGO, 2000), se destacaron especies como Bursera simaruba (L.) Sarg. (Burserace-
ae), Maclura tinctoria (L.) D. Don ex Steud. (Moraceae), Ficus insipida Willd. (Moraceae), Myrsine
guianensis Aubl. (Myrsinaceae) para la mayor altura (1100-1200 m), especies como Ficus pallida (Mo-
raceae), Myrcia splendens (Sw.) DC (Myrtaceae), Astronium graveolens Jacq. (Anacardaceae), Zamia
encephalartoides D. W. Stev (Zamiacea) para el sitio de estudio entre los (680-900 m), y para los (280-
500 m) se encontraron plantas dominantes como Hura crepitans L. (Euphorbiaceae), Platymiscium pin-
natum (Jacq.) Dugand (Fabaceae), Acacia farnesiana (L.) Willd (Fabaceae) y Astronium graveolens
(Anacardiaceae). El BT es el paso intermedio, que corresponde a la formacién de un rastrojo, mezcla
entre drboles y arbustos sin dosel coherente ni una estratificacién clara, que no superan los 10 afios
(SALAMANCA & CAMARGO, 2000), se encontraron leguminosas y algunas especies de cactus y en
los puntos mds altos ericdceas y melastomatdceas. Para esta formacién vegetal, sobresalieron especies
como Clusia rosea (Jacq.) (Clusiaceae), Calycolpus moritzianus (O. Berg) Burret (Myrtaceae), Cecro-
pia peltata L. (Urticaceae) y Zanthoxylum rhoifolium Lam. (Rutaceae) en la mayor altura (1100-1200
m); especies como Haematoxylum brasiletto H. Karst. (Fabaceae), Cavanillesia chicamochae Fern.
Alonso (Malvaceae) Astronium graveolens (Anacardiaceae), Zanthoxylum rhoifolium (Rutaceae), Bur-
sera simaruba (Burseraceae) y Erythroxylum oxycarpum O. E. Schulz (Erythroxylaceae) para el sitio
de muestreo entre los (680-900 m); y Prosopis juliflora (Sw.) DC. (Fabaceae) y Ruprechtia ramiflora
(Jacq.) C. A. Mey. (Polygoniaceae) entre los (280-500 m). El P se reconoce cuando especies del banco
de semillas se establecen en un suelo desnudo, tras ser afectado para fines agricolas, ganaderos y asen-
tamientos urbanos, sobresaliendo las gramineas o etapa herbdcea; se desarrolla en los primeros afios
después de la perturbacién (SALAMANCA & CAMARGO, 2000). Este estado Seral se caracteriz6 por
la presencia de asentamientos humanos y cultivos abandonados de tabaco, tomate y sandia. Se destacé
la presencia de drboles de mango Mangifera sp L. (Anacardiaceae), mamoncillo Melicoccus bijugatus
Jacq. (Sapindaceae), chirimolla Annona squamosa L. (Annonaceae), almendro Terminalia catappa L.
(Combretaceae) y otras especies como Myrsine guianensis Aubl. (Myrcinaceae), Byrsonima crassifolia
(L.) Kunth (Malpighiaceae), Psidium guineense Sw. (Mirtaceae) y Miconia serrulata (DC.) Naudin
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(Melastomataceae). Para la mayor altura (1100-1200 m); se encontraron especies como Astronium gra-
veolens (Anacardiacae), Platymiscium pinnatum (Jacq.) Dugand (Fabaceae), Ficus pallida (Moraceae),
Bursera simaruba (Burseraceae), Eugenia biflora (L.) DC. (Myrtaceae), Senna pallida (Vahl) H. S. Ir-
win & Barneby (Fabaceae), Erythroxylum oxycarpum (Erythroxylaceae), Anacardium excelsum L.
(Anacardiaceae), Cascabela thevetia (L.) Lippold (Apocynaceae) y Croton sp. L. (Euphorbiaceae) en el
sitio de estudio entre los (680-900 m), y entre los (280-500 m) las especies vegetales dominantes fue-
ron: Acacia farnesiana (Fabaceae) y Ruprechtia ramiflora (Polygoniaceae), ademds de varias especies
de Cactaceas (Melocactus sp. Link & Otto, Armatocereus sp. F. Ritter, Opuntia ficus-indica (L.) Mill).

Para la recoleccion de los adultos de mariposas se emple6 la metodologia de bisqueda directa
con red entomoldgica (VILLAREAL et al., 2004) por una sola persona, entre las 08:00 horas y 12:00
horas en el primer transecto y entre las 13:00 horas y las 17:00 horas en el segundo transecto de ma-
nera alterna durante los cuatro dias, con un muestreo total de 360 horas. Adicionalmente y para com-
plementar el inventario de especies, se emplearon seis trampas tipo Van Someren-Rydon (RYDON,
1964; DEVRIES et al., 1997, MOLLEMAN et al., 2006; RIBEIRO et al., 2008) cebadas con fruta
fermentada (banano) (FREITAS et al., 2014) y ubicadas a lo largo de un transecto lineal en cada ni-
vel altitudinal y dispuestas a una altura de dos metros sobre el suelo, separadas 50 metros una de la
otra (VILLAREAL et al., 2004; FREITAS et al., 2014). Estas trampas fueron revisadas cada dos ho-
ras a lo largo del dia. Los ejemplares capturados fueron registrados con fecha, localidad y morfotipo,
como una previa agrupacion de individuos, que posteriormente facilit6 el proceso de determinacién
taxondmica a nivel de especie. Fueron recolectados, preservados y montados de acuerdo a las reco-
mendaciones de ANDRADE et al. (2013).

DETERMINACION DEL MATERIAL RECOLECTADO

La determinacién taxondmica se realiz6 mediante la comparacién de caracteres morfoldgicos
externos y de las estructuras genitales de los machos, utilizando claves e ilustraciones de revisiones
taxondémicas de LE CROM et al. (2002, 2004); NEILD (1996, 2008) y una revision final con las lis-
tas de chequeo de LAMAS (2004). Adicionalmente se utilizé la base de datos de WARREN et al.
(2013). También se contd con la colaboracién de especialistas de algunos grupos taxondémicos y la
comparacién con los ejemplares depositados en la coleccién personal de Jean Frangois Le Crom en
Bogotd, para la determinacidn final de las especies. Los ejemplares recolectados se depositaron en la
Coleccion de Artrépodos y otros invertebrados (CAUD-216) del Museo de Historia Natural de la
Universidad Distrital Francisco José de Caldas, Bogota.

Las especies de la familia Hesperiidae no se tuvieron en cuenta para este estudio. Posteriormen-
te se realizaran andlisis donde se tendrd en cuenta la estructura y composicion de esta familia.

ANALISIS DE DATOS

Se obtuvieron los indices de diversidad alfa y beta en términos de nimeros equivalentes o nu-
meros de Hill. Estos nimeros se calcularon en tres 6rdenes de diversidad; la diversidad en orden °D
(riqueza de especies), la diversidad 'D (exponencial del indice de Shannon)y la diversidad 2D (el in-
verso del indice de Simpson) (JOST, 2006; MORENO et al., 2011). Se construyeron perfiles de di-
versidad mediante el trazado de los diferentes érdenes de diversidad para identificar los patrones de
dominacién de las comunidades de las mariposas diurnas para las tres alturas. Los nimeros equiva-
lentes se calcularon usando un c6digo de Excel desarrollado por JOST (2006) y se corroboraron a
través del software estadistico R-project version 3.0.2. Con base en lo anterior, se calcularon estima-
dores de las diversidades estudiadas, para la diversidad en orden °D empleando bootstrap con el pro-
grama EstimateS 9.1.0 (COLWELL et al., 2012) teniendo en cuenta todas las especies estudiadas, la
diversidad en orden 'D basado en el ajuste Horvitz-Thompson que permite la estimacién del indice
de Shannon (CHAO & SHEN, 2003) y la diversidad en orden D con el MVUE (Minimum Variance
Unbiased Estimator) (Eq. 2.27 de MAGURRAN, 1988) que es un estimador no sesgado invariante al
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tamafio de la muestra (MARIN ez al., 2014). Estos andlisis fueron realizados en el programa SPADE
(CHAO & SHEN, 2010).

Los patrones de abundancia y riqueza de las familias y subfamilias se estimaron a partir del or-
denamiento de una matriz de abundancias, donde se establecié el modelo de distribucién que mds se
ajustaba al ensamblaje, por medio de una prueba de 2> con la ayuda del programa PAST 3.02 (HAM-
MER et al., 2014). Adicionalmente, se realizé un andlisis de composicién o Cluster entre las franjas
altitudinales con base al indice de similitud de Bray-Curtis (BRAY & CURTIS, 1957). Para deter-
minar la representatividad del muestreo, se realiz6 la curva de acumulacién de especies a partir de
una matriz de abundancia de las especies recolectadas, en el programa EstimateS 9.1.0 (COLWELL,
2013) mediante el estimador no paramétrico CHAO 1 (MORENO, 2001), el cual analiza la riqueza
especifica cuando se obtiene abundancia, a partir de las especies encontradas con una y dos mues-
tras.

Por dltimo, para observar la relacién entre los diferentes tipos de cobertura vegetal, selecciona-
dos de acuerdo a la composicién y estructura de especies vegetales presentes en los lugares, y la
abundancia de las especies de mariposas, se utilizé un andlisis de correspondencia (AC) (LEBART,
1974) el cual permite analizar las relaciones de dependencia e independencia entre las variables y
las especies.

Resultados

Se recolectaron 1.389 individuos distribuidos en cinco familias, 16 subfamilias, 85 géneros, 121
especies y 48 subespecies. El 55,3% de las especies y el 64,7% de los individuos pertenecieron a la fa-
milia Nymphalidae (68 especies) presentes en 11 subfamilias, seguida por la familia Pieridae (16,2%)
con 20 especies y dos subfamilias. Las familias con menor riqueza fueron Riodinidae (6,5%), Papilioni-
dae (8,95%) y Lycaenidae (13%), con 8, 11 y 16 especies respectivamente (Figura 2a).

Entre cada franja altitudinal las especies mds abundantes fueron Hamadryas februa (Godart,
[1824]), Phoebis sennae marcellina (Cramer, 1777) y Euptoieta hegesia (Cramer, 1779) (280-500 m),
Hamadryas februa, Eunica monima (Stoll, 1782) y Hamadryas feronia (Fruhstorfer, 1916) (680-900 m)
y Yphthimoides blanquita Barbosa, Marin & Freitas, 2016, Taygetis laches Fabricius, 1793 y Hama-
dryas feronia (1.100-1.200 m). El sitio de altura baja (280-500 m) aporté el 31,3% de los individuos y
el 39,8% de las especies para muestreo final, donde los grupos como la familia Nymphalidae (25 espe-
cies), Nymphalinae (10 especies) y la familia Pieridae (10 especies), Coliadinae (7 especies) presenta-
ron mayor dominancia. Para la altura mediana (680-900 m) el aporte de diversidad fue del 48,5% de los
individuos y 54,4% de las especies del muestreo final, donde los grupos como Nymphalidae (42 espe-
cies), Nymphalinae (12 especies) y Pieridae (16 especies): Coliadinae (11 especies) fueron los mas re-
presentativos. Finalmente, en la altura superior (1.100-1.200 m) se encontré un aporte del 20% de los
individuos y 58,53% de las especies, donde los grupos Nymphalidae (42 especies) y Satyrinae (11 es-
pecies) presentaron el mayor nimero de registros.

Las subfamilias con valores mds altos en riqueza especifica fueron: Nymphalinae, Satyrinae, Co-
liadinae y Biblidinae las cuales aportaron un 67,6% de los individuos del muestreo total; y los valores
mds bajos se encontraron entre las subfamilias Cyrestinae, Libytheinae, Limenitidinae y Apaurinae las
cuales contribuyeron solo el 4,0% de los individuos del muestreo total (Figura 2b).

En cuanto a la representatividad del muestreo, en la curva de acumulacién de especies (Figura 3),
el porcentaje de representatividad correspondi6 al 82,2% de las especies esperadas, es decir, 121 de las
149 que predice el estimador de riqueza CHAO 1 (VILLAREAL et al., 2004; CHAO et al., 2009), lo
que demuestra que fue detectada la mayoria de las especies presentes a lo largo de los diferentes niveles
altitudinales, mostrando una buena efectividad del muestreo atribuida a la técnica, periodo y esfuerzo
de muestreo durante las recolectas.

Para la curva de rango abundancia de especies a lo largo del gradiente altitudinal, se observaron
pocas especies consideradas como muy abundantes, como el caso de Hamadryas februa y Hamadryas
feronia (Figura 4), pertenecientes al grupo (Nymphalidae: Biblidinae) que corresponde al mds abundan-
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Figura 2.— Distribucién de la riqueza y abundancia de familias: (a) y subfamilias (b) de mariposas
(Papilionoidea) en la Mesa de Loa Santos, Santander, Colombia. (a. Biblidinae, b. Coliadinae, ¢. Nymphalinae,
d. Satyrinae, e. Heliconiinae, f. Danainae, g. Papilioninae, h. Pierinae, i. Theclinae, j. Polyommatinae, k.
Riodininae, l. Cyrestinae, m. Libytheinae, n. Charaxinae, o. Limenitidinae, p. Apaturinae).
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Figura 3.— Curva de acumulacion de especies para el ensamblaje de mariposas (Papilionoidea) a lo largo todo el
periodo de muestreo, en el paisaje de bosque seco en la mesa de Los Santos, Santander, Colombia.

te para el total del muestreo. Entre las especies abundantes se encontraron: Euptoieta hegesia, Eunica
monima, Yphthimoides blanquita, Junonia evarete (Cramer, 1779), Chlosyne lacinia (Geyer, 1837), Eu-
rema daira (Godart, 1819), Phoebis sennae y Pyrisitya proterpia (Fabricius, 1775). Entre las especies
comunes se destacaron: Dynamine postverta (Cramer, 1779), Anartia jatrophae (Linnaeus, 1763),
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Figura 4.— Distribucién de la abundancia de especies para el ensamblaje de mariposas (Papilionoidea) a lo largo
todo el gradiente altitudinal en el paisaje de bosque seco en la Mesa de Los Santos, Santander, Colombia.
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Phoebis philea (Linnaeus, 1763), Heliconius erato (Hewitson, 1867), Janatella leucodesma (C. Felder
& R. Felder, 1861) y Strymon bazochii (Godart, [1824]). Para las especies consideradas como raras pa-
ra este muestreo, por el registro de un solo individuo se pueden mencionar a Anartia amathea (Linna-
eus, 1758), Siproeta stelenes (Linnaeus, 1758), Zizula cyna (Edwards, 1881), Tithorea harmonia God-
man & Salvin, 1898, Vanessa braziliensis (Moore, 1883) y Zaretis isidora (Cramer, 1779).

Basados en las diversidades observadas y esperadas, calculadas en el orden °D, 'Dy 2D (Tabla I)
para los tres puntos de muestreo, la diversidad de orden °D con los valores de 49 especies efectivas en-
tre los (280-500 m), 78 entre 630-900 msnm y 73 entre (1.100-1.200 m), indican que se presenta mayor
abundancia y riqueza de especies entre los puntos de muestreo con mayor altitud. La diversidad de or-
den 'D es de 30.24 especies efectivas entre los (280-500 m), 39.16 entre (650-900 m) y 45.98 entre
(1.100-1.200 m) y °D de 24.09, 24.29 y 28.26 especies efectivas en las altitudes respectivas, demuestra
que entre los tres puntos de muestreo hay una gran similaridad de especies comunes y muy abundantes;
sin embargo la diversidad de orden °D presenta valores mds altos, lo que explica una amplia diferencia
entre 'D y *Dindicando que este ensamblaje presenta algunas especies abundantes y un gran niimero de
especies raras para cada punto (Figura 5).

Tabla I.— Diversidad de especies (en nimeros efectivos), mostrando los valores obtenidos en el muestreo y los esti-
mados para cada nivel elevacional.

Diversidades observadas Diversidades esperadas
Puntos de muestreo ‘D 'D D ‘D 'D D
280-500 m 49 30.24 24.09 58.4 32.44 25.45
680-900 m 78 39.16 24.29 89.4 42.60 25.16
1.100-1.200 m 73 45.98 28.26 104.8 54.70 31.35
90
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Figura 5.— Perfiles de diversidad alfa de las mariposas (Papilionoidea) en los diferentes puntos de elevacion. Se
indica riqueza de especies (°D), exponencial de Shanon ('D =exp H") y (°D) especies abundantes (inverso de
Simpson). (JOST, 2007).

Los perfiles de la diversidad beta entre pares de alturas difieren tanto en sus valores como en su
direccién. Respecto a la riqueza, la menor diversidad beta se encontrd entre las alturas 1y 2 (280-500
m) vs (680-900 m) y la mayor entre la altura 1 y 3 (280-500 m) vs (1.100-1.200 m) ligeramente mayor
que beta entre 2 y 3 (680-900 m) vs (1.100-1.200 m) (Figura 6). Para este estudio, todos los valores de
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0B son medianos, evidenciando (entre 1.45 y 1.56 comunidades efectivas). Para beta de los 6rdenes 'D
y 2D, se tienen tendencias diferentes. Entre las alturas 1 y 2 beta disminuye y muestra valores bajos
(1.32 y 1.23, respectivamente), indicando que varias de las especies comunes y abundantes son com-
partidas (Hamadryas februa, Euptoieta hegesia, Hamadryas feronia), mientras varias especies raras es-
tdn en una o la otra altura. Comparando las alturas 2 y 3, el perfil de beta va ligeramente en aumento
(de 1.53 a 1.6 comunidades efectivas), indicando que varias de las especies comunes o abundantes en
una altura son raras en la otra, y viceversa. Solo Hamadryas feronia tiene abundancias relativas mayor
a 0.05 en ambas alturas. Hamadryas februa, fue la especie mds abundante en la altura 2 pero no se en-
contré en la altura 3, y las otras dos especies mds abundantes en altura dos son raras en la 3. De las es-
pecies mas abundantes en la altura 3 (Yphthimoides blanquita, Hamadryas feronia, Taygetis laches),
una es ausente en la 2 (Taygetis laches). Las diferencias de la diversidad beta entre la altura 1 y 3 son
similares al patrén observado entre las alturas 2 y 3, aunque beta disminuye entre °D y 'D, para aumen-
tar entre 1y 2, lo que significa que algunas de las especies comunes son compartidas, pero solo pocas
especies abundantes (Hamadryas feronia). Cinco especies que se comparten entre las alturas 1y 3, es-
tan ausentes en la altura 2: Pyrisitia venusta (Boisduval, 1836), Anartia jatrophae, Hemiargus hanno
Draudt, 1921, Danaus plexippus (Haensch, 1909) y Pseudolycaena marsyas (Linnaeus, 1758). El no re-
gistro de las especies mencionadas anteriormente, las cuales se hubiesen esperado encontrar en eleva-
ciones intermedias (900 m) por su distribucién en este tipo de paisaje para este muestreo, puede estar
relacionado con la fenologia de las mismas al momento de realizar las recolectas, ademds de las fre-
cuentes lluvias al momento de visitar la zona, pudieron ocasionar una baja frecuencia de estas especies
y con ello su no deteccién para este nivel altitudinal
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Figura 6.— Perfiles de diversidad beta de las mariposas (Papilionoidea) para todo el gradiente altitudinal. Se
indica riqueza de especies (°D), exponencial de Shanon (‘D =exp H") y (°D) especies abundantes (inverso de
Simpson) (JOST, 2007).

El patrén anteriormente mencionado, se puede observar a través del andlisis de similaridad de
Bray-Curtis que mostré una agrupacién en la comunidad de mariposas registrando dos grupos, el pri-
mer grupo asocid en un 49.5% los niveles altitudinales entre (680-900 m) y (280-500 m) (los cuales
comparten 11 especies, cinco de ellas de la subfamilia Nymphalinae) donde se destacaron Hamadryas
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februa, Chlosyne lacinia, Historis acheronta (Fabricius, 1775), Ganyra phaloe (C. Felder & R. Felder,
1861) y un segundo grupo separado por un 5.5% (Figura 7). Para las tres alturas se encontraron 20 es-
pecies compartidas, la mayoria de ellas de subfamilia Nymphalinae (cinco especies) Hamadryas fero-
nia, Euptoieta hegesia, Eunica monima, Anartia amathea, Historis odius Lamas, 1995 y (Pieridae: Co-
liadinae) cinco especies: Eurema daira, Pyrisitia proterpia (Fabricius, 1775), Phoebis sennae, Phoebis
philea y Phoebis argante (Fabricius, 1798). Entre los (280-500 m) se registraron 10 especies exclusi-
vas, especialmente de la familia Lycaenidae (cuatro especies): Strymon albata (C. Felder & R. Felder,
1865), Atlides rustan (Stoll, 1790), Chlorostrymon simaethis (Drury, 1773) y Strymon rufofusca (He-
witson, 1877); también se registraron para este nivel altitudinal especies como Protesilaus protesilaus
(C. Felder & R. Felder, 1865), Neographium anaxilaus (C. Felder & R. Felder, 1865) (Papilionidae) y
Pharneuptychia pharnabazos (Bryk, 1953) (Satyrinae). Entre los (680-900 m) se encontraron 25 espe-
cies exclusivas, en su mayoria de la familia Nymphalidae (15 especies), Libytheana carinenta Miche-
ner, 1943, Marpesia chiron (Fabricius, 1775), Biblis hyperia (Cramer, 1797) y especies como Strymon
melinus Salazar, Vélez & K. Johnson, 1997 y Aphrissa boisduvali (C. Felder & R. Felder, 1861). Para
la parte alta entre los (1.100-1.200 m) se encontraron 31 especies exclusivas en su mayoria de la familia
Nymphalidae (20 especies): Hypothyris lycaste (Fabricius, 1793), Hermeuptychia hermes (Fabricius,
1775), Cissia pompilia (C. Felder & R. Felder, 1867), Opsiphanes cassina C. & R. Felder, 1862, Me-
chanitis menapis Hewitson, [1855], Taygetis laches, Hypoleria ocalea (Doubleday, 1847), Marpesia
petreus (Cramer, 1776), entre otras, como Strymon cestry (Reakirt, [1867]) (Lycaenidae) y Rhetus pe-
riander (Morisse, 1838) (Riodinidae).
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Figura 7.- Similaridad entre niveles latitudinales con base en el indice Bray-Curtis.

Finalmente, el andlisis de correspondencia (AC) permitié analizar la relacion entre el ensamblaje
de mariposas y los estados Serales (Figura 8). Las especies Dione moneta Hiibner, [1825], Eunica mo-
nima, Zizula cyna, Marpesia chiron, Strymon rufofusca, entre otras, fueron las especies que presenta-
ron una relacién mds significativa a las condiciones presentes en el BM, mientras que especies como
Euptoieta hegesia, Heraclides homothoas (Rothschild & Jordan, 1906), Danaus gilippus (C. Felder &
R. Felder, 1865), Phoebis agarithe (Boisduval, 1836) y Calycopis isobeon (Butler & Druce, 1872), se
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relacionaron mas con el BT. Especies como Battus polydamas (Linnaeus, 1758) (Papilionidae), Ha-
madryas feronia (Nymphalidae), Phoebis sennae (Pieridae), Historis odius, Temenis laothoe (Cramer,
1777) (Nymphalidae) y Pyrisitia venusta (Pieridae), son propias de dreas abiertas e intervenidas (DE
VRIES, 1987; FRAIJA & FAJARDO, 2006) razén por la cual se encontraron asociadas al P. Cada una
de estas especies se pueden considerar como especies propias o Unicas para cada uno de los estados
Serales que fueron seleccionados segin el tipo de cobertura vegetal, lo que indica que estos diferentes
niveles de disturbio, ofrecen condiciones ambientales que favorecen la presencia de grupos de especies
que se relacionan con la estructura y composicion de cada unidad de paisaje a través de las agrupacio-
nes de especies en las diferentes familias y subfamilias dentro del ensamblaje de mariposas para cada
estado Seral.
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Figura 8.— Analisis de correspondencia (AC), entre la abundancia de las especies de mariposas registradas y su
relacion con los estados Serales: Bosque Maduro (BM), Bosque en transicién (BT) y Pastizal (P). (lista de
especies solapadas: 1. Argyrogrammana stilbe, Biblis hyperia, Caligo eurilochus, Caligo illioneus, Catonephele
nyctimus, Eryphanis lycomedon, Esthemopsis clonia, Heliconius doris, Heraclides paeon, Rhetus periander,
Taygetis rufomarginata, Tithorea harmonia. 2. Dione glycera, Eurema elathea, Heraclides astyalus,
Hermeuptychia hermes, Magneuptychia alcione, Melete lycimnia, Protesilaus glaucolaus, Strymon cestri,
Vanessa braziliensis. 3. Atlides rustan, Itabillia demophile, Memphis pithyusa, Zaretis isidora. 4. Arawuacus
ellida, Siproeta stelenes, Zizula cyna. 5. Caligo telamonius, Ganyra josephina. 6. Lycoria halia, Parides
eurimides, Neographium anaxilaus. 7. Protesilaus protesilaus, Strymon bazochii. 8. Hypothyris lycaste, Nica
flavilla, Pyrrhogyra neaerea, Parides anchises. 9. Hypoleria ocalea, Mechanitis menapis.).

Discusion

El nimero de especies de mariposas diurnas reportadas para este trabajo (121 especies) repre-
sentan el 3,7% del total de especies registradas para el pafs es de 3.279 especies) (ANDRADE et al.,
2007; PYRCZ et al., 2013). La riqueza de especies encontrada en este estudio, fue igual que la re-
portada por MONTERO et al. (2009), en un fragmento de Bs-T del Atldntico colombiano, donde re-
gistraron 121 especies y la subfamilia con mayor representatividad fue Coliadinae (Pieridae) con 15
especies, al igual que en este trabajo con 14 especies y OROZCO et al. (2009) registré 117 especies
en un drea del Bs-T del occidente Antioqueiio; lo que permite concluir que la riqueza de especies de
mariposas para este trabajo corresponde al promedio general del nimero de especies presentes en di-
ferentes estudios para el Bs-T en Colombia en los tdltimos afios.
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La familia con mayor riqueza y abundancia de especies fue Nymphalidae, un grupo que repre-
senta un gran porcentaje de especies con amplia distribucion geografica por sus hédbitos generalistas
y su fécil adaptacion a ambientes perturbados (DE VRIES, 1987; FRAIJA & FAJARDO, 2006). En-
tre las especies mds abundantes de esta familia se puede mencionar a Hamadryas februa y Hama-
dryas feronia registradas con mayor frecuencia en las zonas de bordes de bosque, y dreas cultivadas
e intervenidas donde hay una amplia presencia de sus plantas hospedantes, las cuales pueden mante-
ner su follaje incluso en la época seca favoreciendo la etapa larval de estas especies lo cual se refleja
en la gran abundancia en su estadio adulto (YOUNG, 1974). En el trabajo realizado por OROZCO et
al. (2009), las especies mds representativas fueron Hermeuptychia hermes, Fountainea ryphea (Cra-
mer, 1775), Hamadryas feronia'y H. februa, especies que son sensibles a las variaciones ambientales
relacionadas con la fragmentacion del habitat (UEHARA et al., 2003; UEHARA & FREITAS, 2009).
Sin embargo, para este estudio la especie H. hermes, fue una especie tnica recolectada en el BT y F.
ryphea no fue registrada; lo que puede estar relacionado con la fenologia de las especies y dicha fe-
nologia con la época del afio para la cual se realiz6 el muestreo (UEHARA-PRADO et al., 2007).

La segunda familia mds abundante fue Pieridae, muy frecuente en dreas abiertas (LE CROM et
al., 2004) ya que los machos como los de otros géneros como Phoebis Hiibner, [1819], Aphrissa Bu-
tler, 1873, Eurema Hiibner, [1819] y Ascia Scopoli, 1777, tienen la tendencia a reunirse en congrega-
ciones al borde de dreas pantanosas y playas de rios donde succionan minerales vitales para su desa-
rrollo, disueltos en la humedad (KRENN, 2008). Dentro de esta familia, la subfamilia Coliadinae
contiene la mayor riqueza y abundancia de especies en este estudio, esté es un grupo frecuente y de
facil deteccién como se ha encontrado en otras zonas de Bs-T del occidente Antioquefio en Colom-
bia, donde se menciona la tolerancia de este grupo de mariposas para adaptarse a las dreas urbanas,
donde las plantas de las cuales se alimentan sus estados inmaduros son utilizadas para arborizar zo-
nas urbanas (OROZCO et al., 2009).

Por otra parte, las subfamilias Apaturinae y Limenitidinae, fueron los grupos que presentaron la
menor riqueza y abundancia de especies para este estudio. Estas mariposas son capturadas en tram-
pas con menor frecuencia, como ocurrié para este estudio donde algunos individuos fueron detecta-
dos por medio de las trampas tipo VSR y otros mediante la busqueda directa con red manual, lo cual
puede atribuirse a las variables no controladas de disponibilidad de una de sus principales fuentes de
alimento, el néctar de las flores, lo que estaria influyendo en la poca abundancia de dichas subfami-
lias (FREITAS et al., 2014). Sin embargo, en los trabajos de BOOM-URUETA et al. (2013) y el de
CAMPOS-SALAZAR et al. (2011) se encontrd una mayor presencia de la subfamilia Limenitidinae
(del género Adelpha Hiibner, [1819]) pero al igual que en este estudio, la subfamilia Apaturinae con-
té con una minima representacion en los eventos de muestreo.

En este estudio, se registraron 33 especies de mariposas frugivoras; este es un gremio amplia-
mente estudiado especialmente en zonas de tierras bajas de la region Neotropical (DEVRIES et al.,
1997; BROWN & FREITAS, 2000; DEVRIES & WALLA, 2001; UEHARA et al., 2003; UEHARA
& FREITAS, 2009), en su mayoria estdn representadas por las subfamilias Satyrinae, Biblidinae,
Charaxinae y Nymphalinae (FREITAS er al., 2014), habitualmente empleadas como modelo de estu-
dio por ser especies indicadoras de intervencién y fragmentacidon de paisajes naturales. En este estu-
dio dichas subfamilias corresponden a los grupos con los valores mds altos de abundancia con un
28,7% y 26,8% de riqueza, con un aporte del 8,1% de especies para la subfamilia Satyrinae, Biblidi-
nae con 7,3% de las especies y Nymphalinae 4,6%, a excepcién de Charaxinae con un 2,4% siendo el
grupo con los valores mas bajos para este gremio.

Para este muestreo, las especies menos representativas se encontraron en las familias Riodinidae
y Lycaenidae, las cuales representaron el 19,5% del total del muestreo con mariposas como Aricoris
erostratus (Westwood, 1851), Leucochimona vestalis (Godman & Salvin, 1885), Theope pubius C.
Felder & R Felder, 1861, Hemiargus hanno bogotana, Strymon rufofusca, Rekoa meton (Cramer,
1779) y Pseudolycaena marsyas. Estos grupos de mariposas también se han reportado con bajas fre-
cuencias en otros estudios de mariposas en Bs-T (MONTERO et al., 2009). Estas familias se caracte-
rizan por presentar colores cripticos, tamafio pequefio y baja atraccion frente a los cebos de las tram-
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pas y especialmente en el caso de los Lycaenidae su riqueza suele ser baja dentro de los muestreos de
biodiversidad en la region Neotropical debido a que muchas especies de este grupo vuelan en estra-
tos mds altos y se posan en la parte alta de los arboles (PRIETO & DAHNERS, 2006). Dentro de la
familia Lycaenidae, especies como Pseudolycaena marsyas, fueron registradas en este estudio para
BM y BT, asociadas a dreas cercanas a claros de bosque con un buen porcentaje de cobertura vegetal
circundante. La captura de esta mariposa resulta dificil en algunas ocasiones debido a aspectos ecold-
gicos como la estacionalidad y preferencias por espacios abiertos en especial sobre la copa de los ar-
boles (DE LA MAZA, 1987; CAMPOS-SALAZAR et al., 2011).

La representatividad de muestreo de este estudio fue alta, con la deteccién del 82,2% de las es-
pecies reales para la zona, al igual que en el estudio de PRINCE-CHACON et al. (2011) en el Bs-T
en Corrales de San Luis (Atldntico), mientras que en el trabajo de OROZCO et al. (2009) la curva de
acumulacion de especies no alcanz6 la asintota a pesar de realizar una metodologia similar.

En este estudio, la especie Anartia amathea, (Nymphalidae: Nymphalinae) una mariposa necta-
rivora muy frecuente en dreas abiertas e intervenidas (GARCfA-ROBLEDO et al., 2001; VALEN-
CIA et al., 2005) fue una de las especies con mds bajo registro de individuos (cinco), fue observada
en los tres estados Serales pero en menor frecuencia en P, esto puede estar relacionado a la escasez
de recursos para su alimentacion y la baja presencia de plantas hospedantes para sus estados inmadu-
ros, en las familias (Acanthaceae y Verbenaceae) en los diferentes puntos altitudinales. En el estudio
realizado por OROZCO et al. (2009) en el Bs-T del occidente Antioquefio, Anartia amathea fue la
especie que presenté mayor abundancia (104 individuos), una frecuencia normal para esta especie en
zonas cilidas. Por otro lado, mariposas como Temenis laothoe, segin CHACON & MONTERO
(2007), son reportadas como especies que habitan en bordes de bosque, claros y mérgenes de arro-
yos, para este caso, esta mariposa fue recolectada en el BT y P, los cuales contaban con condiciones
propicias para su establecimiento debido a la presencia de claros y cercania a cuerpos de agua.

Adicionalmente, se ampli6 el rango de distribucién a la Cordillera Oriental de la especie Yphthi-
moides blanquita Barbosa, Marin & Freitas, 2016 conocida tdnicamente en el Bs-T del occidente de
Colombia y en el departamento de Cérdoba.

A lo largo del gradiente altitudinal estudiado se encontraron diferencias en la abundancia y ri-
queza del ensamblaje de mariposas, donde los valores mds altos en la diversidad alfa, se registraron
en la elevacion intermedia (630-900 m) y alta (1.100-1.200 m). Este patrén puede estar relacionado
con la hipétesis de dominio medio (COLWELL & HURTT, 1994; COLWELL & LESS, 2000; ZAPA-
TA et al., 2005; GAVIRIA-ORTIZ & HENAO, 2014), donde hay una mayor riqueza de especies en
zonas de tierras medias-bajas, es decir, que hay un solapamiento de la distribucion altitudinal de las
especies hacia el centro de dominio (altura intermedia), debido a la extensioén de la distribucién de
las especies asociadas tanto a zonas de montafia como a tierras bajas (GARCIA-PEREZ et al., 2007).

Los perfiles de la diversidad beta entre pares de alturas difirieron tanto en sus valores como en
su direccién. Todos los valores de OB para este muestreo fueron medianos, (entre 1.45 y 1.56 comuni-
dades efectivas). El menor recambio de especies se encontré entre los niveles altitudinales bajos e in-
termedios, mientras que la riqueza y composicion de especies entre los niveles bajos comparados con
los més altos fue mas evidentes. La similitud en la estructura del paisaje y las condiciones climaticas
a lo largo de los distintos niveles altitudinales estudiados, pueden estar regulando el bajo nivel de re-
cambio de especies de mariposas a lo largo diferentes puntos de muestreo en este estudio.

En cuanto a las especies exclusivas para cada una de las franjas altitudinales se destacaron:
(280-500 m): Memphis pithyusa (R. Felder, 1869), (600-900 m): Biblis hyperia, (1.100-1.200 m):
Strymon cestri. Segtin FREITAS et al. (2014) para el caso de las mariposas del género Memphis sp.,
estas son comunes en fragmentos de bosque y su principal fuente de alimento es la especie vegetal
Croton sp. (Euphorbiaceae) una planta que se observé en el estado Seral de P, drea donde fue regis-
trada. No obstante, Memphis pithyusa no fue la especie de mayor abundancia para este estudio, asi
como tampoco lo fue Biblis hyperia (Biblidinae) la cual es comin en dreas abiertas e intervenidas y
en este caso fue registrada en el estado Seral BM el cual no cumplia completamente con las caracte-
risticas necesarias para esta especie, ademds de los aspectos fenoldgicos y disposicion recursos en el
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momento del estudio, B. hyperia pudo encontrarse aunque no en gran abundancia (1 individuo) a pe-
sar de contar en el drea con la planta de la cual se alimenta en estado larval (Pringamosa: Urtica-
ceae).

Con respecto a la diversidad de los estados Serales, el BT present valores de riqueza altos, lo
cual puede estar relacionado con la hipdtesis de perturbacion intermedia (CONNELL, 1978), la cual
sustenta que los valores elevados de diversidad pueden ser mantenidos por niveles intermedios de
perturbacién (natural o antrépica), debido a que la perturbacion abre paso para que el paisaje tenga
un mayor nivel de heterogeneidad en las comunidades vegetales y con ello una mayor disponibilidad
de habitats con flores para libar, presencia de plantas hospedantes y mayor entrada de luz solar en zo-
nas abiertas que benefician los procesos de termorregulacién para las mariposas (MARTINEZ et al.,
2015; OSPINA-LOPEZ et al., 2015).

El andlisis de correspondencia AC permiti6 evidenciar la importancia de la estructura del paisa-
je y los diferentes tipos de cobertura vegetal, con relacién a la abundancia de las especies de maripo-
sas; por ejemplo Heliconius erato fue una de las especies compartidas para los tres estados Serales,
sin embargo tuvo menor presencia en P a pesar de que esta especie estd asociada con fragmentos de
bosque, dreas abiertas, bordes y especialmente pastizales para la ganaderia, mds que con dreas con-
servadas que cuentan una cobertura vegetal compleja, ademas de la ausencia de su planta hospedante
de la familia (Passifloraceae) en los tres puntos (PALACIOS & CONSTANTINO, 2006; RIOS-
MALAVER, 2007; TOBAR & IBRAHIM, 2009; LOPEZ & FLOREZ, 2009). Estos resultados indi-
can que la composicién arbdrea a lo largo del gradiente puede incidir de forma determinante en la
composicién y diversidad de mariposas, ya que genera hdbitats apropiados para la supervivencia no
solo de mariposas sino también de otros grupos animales como las aves de esta region (CARRERO
et al., 2013). Ademds, se pueden presentar posibles cambios de vegetacidn a causa de dreas con pen-
dientes que afectan las propiedades de los suelos (profundidad, retencién de agua, etc.) condiciones
que son claves para el desarrollo de la vegetacién del lugar (MARTINEZ er al., 2015).

De acuerdo a varios estudios realizados sobre la diversidad de mariposas diurnas en coberturas
vegetales con diferentes estados de conservacion, entre ellos PRIETO & CONSTANTINO (1996),
ALVAREZ (2014) y GAVIRIA-ORTIZ & HENAO (2014); aunque las condiciones y edades de los ti-
pos de vegetacion resultan ser diferentes, no se ha logrado unificar un criterio sobre el comporta-
miento de la riqueza de especies de acuerdo al estado Seral. Sin embargo, GLEASON (1926) argu-
menta qué si bien la sucesidn es predecible con el tiempo, no sucede de forma holistica, sino en
respuesta a muchos eventos individuales propios de cada una de las especies que componen una co-
munidad vegetal y el reemplazamiento de ellas (HALFFTER & ARELLANO, 2002; GAVIRIA-OR-
TIZ & HENAO, 2014).

El1 Py BT son los estados Serales mds cercanos con respecto a la diversidad de mariposas segin
el AC, demostrando la afinidad entre estas dos coberturas vegetales con algin grado de intervencion,
probablemente por la similitud en la composicién vegetal con grupos en comtin como las fabaceas y
anacardidceas, donde posiblemente el desarrollo fenoldgico de estos dos paisajes es semejante. Sin
embargo, esto puede estar relacionado con la actividad de las mariposas, como lo menciona DENNIS
et al. (2007) quienes destacan que la actividad de las mariposas es significativamente menor en ma-
torrales, rastrojos y arbustos donde perchan, descansan, toman el sol, duermen, en comparacién con
zonas abiertas como pastizales, y el nimero de individuos y especies aumenta con el incremento en
el tamaiio de los parches (OSPINA-LOPEZ et al., 2015).

La abundancia y presencia de algunas especies de mariposas estdn estrechamente relacionadas
con sus plantas hospedantes en los diferentes puntos de muestreo, como ocurre algunas especies
mencionadas anteriormente, y también para la especie Eumaeus godartii (Boisduval, 1870) (Lycaeni-
dae) la cual fue registrada con dos ejemplares, uno en BM y uno en P entre los (680-900 m) donde se
contd con la presencia de la especie vegetal, Zamia encephalartoides (Zamiacea) su planta hospedan-
te, ademds es endémica para la zona.

La variacién de la diversidad del ensamblaje de mariposas en cuanto a la composicion y estruc-
tura vegetal en cada estado Seral, evidencia la sensibilidad de los adultos de mariposas con respecto
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a estas variables, ya que dicha estructura y composicion vegetal puede modificar un ecosistema faci-
litando o inhibiendo la colonizacién de otras especies de plantas a través de la formaciéon de micro-
habitats donde la humedad y la temperatura son condiciones importantes para la presencia de muchos
grupos de mariposas. Los gradientes ambientales tipicos en zonas montafiosas y la agricultura tradi-
cional, son causantes de la heterogeneidad del paisaje (CUATRECASAS, 1958; ALBESIANO, 1999;
RODRIGUEZ et al., 2006; MARTINEZ et al., 2015; OSPINA-LOPEZ e al., 2015) y esta misma
puede propiciar diferentes hébitats dentro del paisaje, que ofrecen recursos importantes para el en-
samblaje de mariposas. El BM es el mds antiguo de los estados Serales evaluados dentro del drea de
muestreo en este estudio, con los arboles mas altos (entre 5-25 metros) de la familia Fabaceae, Mal-
vaceae y Moraceae; y el BT con arboles de porte medio-bajo, (1,5-5 metros) de la familia Rutaceae y
Erythroxylaceae los cuales brindan la posibilidad de formar mds microhdbitats; permitieron encon-
trar mariposas de gran tamafio como Morpho helenor Guenée, 1859, Caligo illioneus Butler, 1870 y
Caligo eurilochus (Cramer, 1775), mientras en P las especies de mariposas, son de pequefio tamafio
como Eurema albula (Cramer, 1775) y Eurema daira (Coliadinae) las cuales habitan frecuentemente
espacios abiertos, lo que resulta razonable ya que las mariposas con vuelo rdpido son mds propensas
a cruzar entornos abiertos y hostiles como los Pieridae y algunos Morphini y Brassolini que ademads
son sensibles a cambios de humedad y cambios en las coberturas vegetales (HAMER et al., 2003;
ASCUNTAR-OSNAS et al., 2010).

La interaccion entre la vegetacion y mariposas puede atribuirse a que la comunidad de plantas
estd constituida principalmente por especies arbustivas y arbdreas, constituyente de los primeros es-
tados de regeneracion natural como se observo en P. Especies como Anartia jatrophe, Battus polyda-
mas, Danaus eresimus Talbot, 1943, Hamadryas amphinome (Fruhstorfer, 1915), Ascia monuste
(Linnaeus, 1764), Ganyra phaloe, Phoebis sennae y Pyrisitia venusta, fueron observadas principal-
mente en dreas donde dominan especies de drboles y arbustos de las familias Melastomataceae, Eup-
horbiceae y Myrsinaceae, con especies de herbdceas que contribuyen al mantenimiento de las pobla-
ciones de mariposas en los diferentes niveles altitudinales muestreados (TOBAR et al., 2002;
CARRERO et al., 2013).

Este estudio fue realizado tnicamente en la época de lluvias, por tanto, es necesario realizar
muestreos complementarios en las diferentes épocas a lo largo del afio, para lograr registrar mayor
cantidad de especies que estén asociadas a la florescencia de las plantas y asi evaluar el comporta-
miento de dichas especies entre las dos temporadas (UEHARA-PRADO et al., 2007) ya que las va-
riables climaticas puede ser una condicién importante en la variacion en la diversidad de especies de
mariposas en el Bs-T (PRINCE-CHAC()N et al., 2011; CHECA et al., 2014; VARGAS-ZAPATA et
al., 2015; OSPINA-LOPEZ et al., 2015). Segtin lo reportado por CHECA et al. (2014) en una zona
de Bs-T al Occidente de Ecuador, durante la temporada seca, muchas especies abundantes de maripo-
sas asociadas al paisaje de Bs-T cambian su preferencia por los micro-hdbitats, situaciéon que podria
influenciar la variacién de la diversidad de mariposas entre sitios para este estudio, si se compararan
la época seca con la lluviosa.

La extraccion de madera, la estacionalidad, la disminucion de fragmentos de bosque y la fenolo-
gia de la vegetacion, resultan ser factores importantes que puede cambiar la interaccién insecto-plan-
ta, lo cual podria causar la disminucion de la diversidad en posteriores estudios. La frecuente extrac-
cién de madera en fragmentos de Bs-T que se ha intensificado durante los tltimos 50 afios para fines
tanto agricolas como ganaderos (SMITH et al., 1997). En este estudio, se pudo observar la amplia
presencia de rastrojos en P lo cual es una clara sefial de intervencién con fines combustibles (lefia y/o
yesca) y da origen a una sucesién vegetal (PRINCE-CHACON et al., 2011) lo que resulta importante
para la deteccién de especies raras o tnicas, al brindar refugio a mariposas que aprovechan los dife-
rentes recursos que les ofrece el proceso de sucesion, ademds de adaptarse a las diferentes presiones
antropicas, las especies de mariposas contribuyen al mantenimiento de los procesos ecoldgicos de en
las zonas intervenidas de Bs-T (PRINCE-CHACON et al., 2011).

Los resultados obtenidos en este estudio, permiten confirmar que la estructura y composicién
del paisaje ofrece condiciones importantes a través de las diferentes coberturas vegetales que deter-
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minan la variacién de la diversidad del ensamblaje de mariposas debido a su relacién con los micro-
habitats (CHECA et al., 2014) y al mismo tiempo diferentes estados de intervencién de esta, son un
reservorio de recursos importantes en para el desarrollo de las especies de mariposas, lo que puede
condicionar la disminucién de su riqueza a causa de la reduccion de dreas con fuerte intervencion y
con caracteristicas estructurales menos complejas.

Familias como Nymphalidae y Pieridae (grupos mds abundantes en este estudio) han logrado
adaptarse a los diferentes cambios de cobertura vegetal, por lo cual resulta muy importante conocer y
estudiar sus patrones diversidad en paisajes intervenidos como una estrategia para la restauracion de
los ambientes naturales y la conservacidn de las especies de mariposas que en ellos habitan.

La diversidad de los diferentes grupos de mariposas encontrada en este estudio, demuestra la
importancia de las diferentes unidades del paisaje en las zonas de Bs-T que han sido modificadas, y
su relevancia en el mantenimiento de los ensamblajes de mariposas como un importante refugio de la
biodiversidad de especies de mariposas en ese ecosistema tan degradado en Colombia.
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Apéndice.— Listado sistematico de especies de mariposas (Papilionoidea) y su abundancia en la Mesa de Los
Santos, Santander-Colombia, siguiendo la clasificacién taxonémica de LAMAS (2004) y WARREN et al. (2013).

Localidad
Especie 280- | 680- | 1.100- | Abundancia
500 900 | 1.200 total
msnm | msnm | msnm

PAPILIONOIDEA
PAPILIONIDAE
Papilioninae: Leptocircini
Protesilaus protesilaus archesilaus (C. Felder & R. Felder, 1865) 3 3
Protesilaus glaucolaus (H. Bates, 1864) 1 1
Neographium anaxilaus (C. Felder & R. Felder, 1865) 3 3
Papilioninae: Troidini
Battus polydamas (Linnaeus, 1758) 11 15 2 28
Parides eurimedes antheas (Rothschild & Jordan, 1906) 1 2 3
Parides anchises alyattes (C. Felder & R. Felder, 1861) 4 1 5
Papilioninae: Papilionini
Heraclides anchisiades idaeus (Fabricius, 1793) 1 1 2
Heraclides astyalus hippomedon (C. Felder & R. Felder, 1859) 1 1
Heraclides thoas nealces (Rothschild & Jordan, 1906) 3 3 1 7
Heraclides homothoas (Rothschild & Jordan, 1906) 10 8 2 20
Heraclides paeon thrason (C. Felder & R. Felder, 1865) 1 1
PIERIDAE
Coliadinae
Eurema daira (Godart, 1819) 9 22 7 38
Eurema elathea vitellina (C. Felder & R. Felder, 1861) 1 1
Eurema albula (Cramer, 1775) 6 6
Pyrisitia proterpia (Fabricius, 1775) 19 10 3 33
Pyrisitia venusta (Boisduval, 1836) 24 9 35
Pyrisitia nise (Cramer, 1775) 13 13
Zerene cesonia (Stoll, 1790) 9 9
Phoebis sennae marcellina (Cramer, 1777) 30 14 6 50
Phoebis philea (Linnaeus, 1763) 18 1 4 23
Phoebis argante larra (Fabricius, 1798) 9 2 4 15
Phoebis agarithe (Boisduval, 1836) 13 4 17
Aphrissa boisduvali (C. Felder & R. Felder, 1861) 16 16
Aphrissa statira (Cramer, 1777) 8 8
Pierinae: Pierini
Ascia monuste (Linnaeus, 1764) 15 3 2 20
Ganyra josephina janeta (Dixey, 1915) 2 2
Ganyra phaloe diana (C. Felder & R. Felder, 1861) 21 8 29
Itaballia demophile calydonia (Boisduval, 1836) 1 1
Melete lycimnia reducta Constantino, Le Crom & Torres, 2004 1 1
LYCAENIDAE
Theclinae: Eumaeini
Eumaeus godartii (Boisduval, 1870) 3 3
Atlides rustan (Stoll, 1790) 1 1
Pseudolycaena marsyas (Linnaeus, 1758) 1 2 3
Rekoa meton (Cramer, 1779) 3 2 5
Arawuacus ellida (Hewitson, 1867) 2 2
Chlorostrymon simaethis (Drury, 1773) 2 2
Allosmaitia strophius (Godart, [1824]) 2 2
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Localidad
Especie 280- | 680- | 1.100- Abundancia
500 900 | 1.200 total
msnm | msnm | msnm

Calycopis isobeon (A. Butler & H. Druce, 1872) 2 1 3
Strymon melinus caldasensis Salazar, Vélez & K. Johnson, 1997 7 7
Strymon rufofusca (Hewitson, 1877) 12 12
Strymon albata (C. Felder & R. Felder, 1865) 2 2
Strymon cestri (Reakirt, [1867]) 3 3
Strymon bazochii (Godart, [1824]) 1 1
Polyommatinae
Zizula cyna (Edwards, 1881) 2 2
Leptotes cassius (Cramer, 1775) 3 3
Hemiargus hanno bogotana Draudt, 1921 17 7 24
RIODINIDAE
Riodininae: Mesosemiini
Leucochimona vestalis (Godman & Salvin, 1885) 4 4
Riodininae: Riodinini
Rhetus periander laonome (Morisse, 1838) 1 1
Calephelis laverna (Godman & Salvin, 1886) 1 1 2
Riodininae: Symmachiini
Esthemopsis clonia C. Felder & R. Felder, 1865 1 1
Riodininae: Helicopini
Emesis mandana (Cramer, 1780) 1 1 2
Argyrogrammana stilbe holosticta (Godman & Salvin, 1878) 1 1
Riodininae: Nymphidiini
Aricoris erostratus (Westwood, 1851) 3 5 1 9
Theope publius C. Felder & R. Felder, 1861 4 4
NYMPHALIDAE
Libytheinae
Libytheana carinenta mexicana Michener, 1943 19 19
Danainae: Danaini
Lycorea halia atergatis Doubleday, [1847] 3 3
Danaus eresimus montezuma Talbot, 1943 14 7 21
Danaus gilippus hermippus (C. Felder & R. Felder, 1865) 7 7
Danaus plexippus nigrippus (Haensch, 1909) 7 3 10
Danainae: Ithomiini
Tithorea harmonia furina Godman & Salvin, 1898 1 1
Athesis clearista Doubleday, 1847 1 10 11
Mechanitis menapis Hewitson, [1855] 9 9
Hypothyris lycaste (Fabricius, 1793) 6 6
Hypoleria ocalea (Doubleday, 1847) 7 7
Heliconiinae: Heliconiini
Dione moneta Hiibner, [1825] 7 7
Dione glycera (C. & R. Felder, 1861) 1 1
Dryas iulia (Fabricius, 1775) 6 6
Heliconius charithonia bassleri W. Comstock & F. Brown, 1950 4 4
Heliconius doris dives (Oberthiir, 1920) 1 1
Heliconius erato hydara (Hewitson, 1867) 4 8 12
Heliconiinae: Argynnini
Euptoieta hegesia (Cramer, 1779) 24 34 2 60
Limenitidinae: Limenitidini
Adelpha iphiclus (Linnaeus, 1758) 4 4
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Localidad
Especie 280- | 680- | 1.100- | Abundancia
500 900 | 1.200 total
msnm | msnm | msnm

Nymphalidae: Apaurinae
Doxocopa pavon theodora (Lucas, 1857) 2 2
Biblidinae: Biblidini
Biblis hyperia (Cramer, 1797) 1 1
Mestra hersilia semifulva (C. Felder & R. Felder, 1867) 7 7
Biblidinae: Catonephelini
Catonephele nyctimus (Westwood, 1850) 1 1
Eunica alpais (Godart, [1824]) 5 5
Eunica monima (Stoll, 1782) 1 56 1 58
Biblidinae: Ageroniini
Hamadryas amphinome fumosa (Fruhstorfer, 1915) 3 17 20
Hamadryas februa ferentina (Godart, [1824]) 39 82 121
Hamadryas feronia farinulenta (Fruhstorfer, 1916) 22 40 14 76
Biblidinae: Epiphelini
Nica flavilla (Godart, 1823) 6 6
Pyrrhogyra neaerea kheili Fruhstorfer, 1908 6 6
Temenis laothoe (Cramer, 1777) 1 7 1 9
Biblidinae: Eubagini
Dynamine postverta (Cramer, 1779) 27 1 28
Dynamine theseus (C. Felder & R. Felder, 1861) 1 10 11
Nymphalidae: Cyrestinae
Marpesia chiron (Fabricius, 1775) 15 15
Marpesia petreus (Cramer, 1776) 4 4
Nymphalinae: Coeini
Historis acheronta (Fabricius, 1775) 11 20 31
Historis odius dious Lamas, 1995 15 14 4 33
Nymphalinae: Nymphalini
Colobura dirce (Linnaeus, 1758) 1 2 2 5
Smyrna blomfildia (Fabricius, 1781) 2 2 6 10
Vanessa braziliensis (Moore, 1883) 1 1
Nymphalinae: Victorini
Anartia amathea (Linnaeus, 1758) 1 1 3 5
Anartia jatrophae (Linnaeus, 1763) 17 5 22
Siproeta stelenes (Linnaeus, 1758) 2 2
Nymphalidae: Junoniini
Junonia evarete (Cramer, 1779) 24 16 6 46
Nymphalidae: Melitaeini
Chlosyne perlula (C. Felder & R. Felder, 1861) 2 1 3
Chlosyne lacinia (Geyer, 1837) 7 31 38
Microtia elva Bates, 1864 3 9 12
Anthanassa drusilla (Felder, 1861) 5 5
Janatella leucodesma (C. Felder & R. Felder, 1861) 7 1 8
Tegosa anieta (Hewitson, 1864) 3 3
Charaxinae: Anaeini
Zaretis isidora (Cramer, 1779) 1 1
Memphis pithyusa (R. Felder, 1869) 1 1
Archaeoprepona demophon muson (Fruhstorfer, 1905) 1 6 7
Prepona laertes (Hiibner, [1811]) 2 1 1 4
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Localidad
Especie 280- | 680- | 1.100- Abundancia
500 900 | 1.200 total
msnm | msnm | msnm

Satyrinae: Morphini
Morpho helenor corydon Guenée, 1859 2 6 5 13
Satyrinae: Brassolini
Caligo eurilochus (Cramer 1775) 1 1
Caligo illioneus oberon A. Butler, 1870 1 1
Caligo telamonius (C. & R. Felder, 1862) 1 1 2
Eryphanis lycomedon (C. Felder & R. Felder, 1862) 1 1
Opsiphanes cassina C. & R. Felder, 1862 4 4
Satyrinae: Satyrini
Cissia pompilia (C. Felder & R. Felder, 1867) 5 5
Cissia themis (Butler, 1867) 3 3
Hermeuptychia hermes (Fabricius, 1775) 1 1
Hermeuptychia maimoune (Butler, 1870) 4 4
Magneuptychia alcinoe (C. & R. Felder, 1867) 1 1
Pharneuptychia pharnabazos (Bryk, 1953) 2 2
Taygetis laches Fabricius, 1793 14 14
Taygetis rufomarginata Staudinger, 1888 1 1
Yphthimoides blanquita Barbosa, Marin & Freitas, 2016 1 13 36 50
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El género Sciota Hulst, 1888 en la Peninsula Ibérica
(Lepidoptera: Pyralidae, Phycitinae)

M. Huertas-Dionisio, J. Gastén, J. Ylla & R. Macia

Resumen

Se describen e ilustran los adultos, las genitalias y los estados inmaturos de dos especies y una subespecie del
género Sciota Hulst, 1888 que vuelan en la Peninsula Ibérica: Sciota rhenella laetifica (Ragonot, 1893), Sciota hos-
tilis (Stephens, 1834) y Sciota elegiella (Zerny, [1929] 1928). Se presentan también datos sobre su ciclo bioldgico,
sus plantas nutricias y su distribucion.

PALABRAS CLAVE: Lepidoptera, Pyralidae, Phycitinae, Sciota, plantas nutricias, distribucion, Peninsula Ibérica.

Genus Sciota Hulst, 1888 in the Iberian Peninsula
(Lepidoptera: Pyralidae, Phycitinae)

Abstract

The adults, genital structures and immature stages of the two species and one subspecies of genus Sciota Hulst,
1888 that inhabit the Iberian Peninsula are illustrated: Sciota rhenella laetifica (Ragonot, 1893), Sciota hostilis
(Stephens, 1834) and Sciota elegiella (Zerny, [1929] 1928). Data about their biological cycle, foodplants and distri-
bution are also presented.
KEY WORDS: Lepidoptera, Pyralidae, Phycitinae, Sciota, food plants, distribution, Iberian Peninsula.

Introduccion

Sciota rhenella laetifica (Ragonot, 1893), esta subespecie, fue descrita como variedad de rhenella
de Tura (Turquestdn) (RAGONOT, 1893). De Espaiia se la ha citado de Albarracin (Teruel) con un ma-
cho capturado a la luz a finales de junio (ZERNY, 1927). El tipo fue estudiado por Agenjo, representan-
do un dibujo del andropigio, con la idea de que, aunque es una variedad muy clara, podria estar subor-
dinada a rhenella (AGENJO, 1962). LERAUT (2002) después de examinar el tipo, presenta la nueva
combinacién como subespecie de rhenella. En definitiva, y siguiendo a VIVES MORENO (2014) y
ZERNY (1927), consideramos que esta es la subespecie que vuela en Espaia.

Sciota hostilis (Stephens, 1834) fue descrita de Darenth y Ripley (Inglaterra) (STEPHENS,
1834), y aunque es escasa y local en su lugar de origen, debido a su intima asociacion con el Populus
tremula L., su planta nutricia (GOATER, 1986), estd extendida por muchos paises de Europa, llegando
hasta Francia (KARSHOLT & RAZOWSKI, 1996). Recientemente ha sido citada de Espaiia (Lérida) y
Andorra (DANTART, 2010).

Sciota elegiella (Zerny, [1929] 1928) fue descrita de Tanger (Marruecos) (REBEL & ZERNY,
[1929] 1928), incluyendo una fotograffa muy ilustrativa del macho. No se la vuelve a citar hasta que
AGENJO (1952) estudia un macho capturado en Laujar de Andarax (Almeria, Espafia), compardndolo
con Sciota rhenella (Zincken, 1818), Sciota hostilis (Stephens, 1834) y laetifica Ragonot 1893, y aun-
que se podria confundir con esta dltima, la considera como buena especie y la indica como nueva para
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Europa. Mds adelante, este mismo autor (AGENJO, 1962), determina que elegiella y laetifica, podrian
estar subordinadas a rhenella, representando sus andropigios y resaltando la diferencia de caracteres de
ambos taxones, dejando en el aire la condicion de buenas especies si se demuestra que los caracteres di-
ferenciadores son constantes.

Posteriormente, se describe la nueva especie Sciota rungsi Leraut, 2002, cuyo holotipo es una
hembra de Granada (Espaiia) y los paratipos de Espafia (Granada), Marruecos y Argelia, representando
la genitalia macho del Holotipo. En un posterior trabajo LERAUT (2014), resume la descripcién de es-
ta nueva especie, y figura el andropigio y ginopigio, asi como fotos del imago en la lamina 24.

Uno de los autores de este trabajo (M. Huertas-Dionisio), teniendo algunas dudas de los ejempla-
res capturados en Huelva, envi6 en el afio 2011, dos machos y dos hembras de esta especie al Dr. Anto-
nio Vives, con la resefla de que Sciota rungsi podria ser sinénima de S. elegiella, confirmandolo en oc-
tubre de 2011 y ratificdndolo en su reciente trabajo (VIVES MORENO, 2014) después de haber
estudiado el tipo de Nephopteryx elegiella Zerny, [1929] 1928. Por este motivo, aqui también conside-
ramos, siguiendo a este ultimo autor, a Sciota elegiella (Zerny, [1929] 1928) (= rungsi Leraut, 2002).

Material y métodos

El material utilizado para este trabajo, ha consistido en el estudio de ejemplares capturados por los
propios autores y depositados en sus propias colecciones, junto con la revisién de otros ejemplares pro-
cedentes de las colecciones de distintos colegas. Siempre que, para una segura determinacion, se ha lle-
vado a cabo el estudio de su genitalia.

Para la captura de los ejemplares, se han utilizado por la noche, trampas de luz (actinica, vapor de
mercurio y luz mixta, segin el caso). También se han conseguido estudiar los estados inmaturos me-
diante prospecciones diurnas en el campo.

Distribucion

Sciota rhenella laetifica (Ragonot, 1893)

Como subespecie ha sido citada de Albarracin (Teruel, Espafia), UTM 30TXK37 (ZERNY, 1927).
Como cita nueva para Portugal, ha sido capturada el 3-VI-2008 en Estaciéon de Abreiro (Vila Flor)
(CORLEY et al., 2009) (Tras-os-Montes) y Valle de Tua (Tras-os-Montes), 170 m, UTM 29SPF4478
(CORLEY, 2015).

Material estudiado y confirmado de Espafia: BARCELONA: El Remolar-Filipinas, Bajo Llobregat,
10 m, UTM 31TDF27, 1 ¢, 31-V-2006, R. Macia leg.; BurGos: Herrera de Ircio, 500 m, UTM
30TWN12, 1 8, 8-VII-1995, J. Gaston leg.; GERONA: Baifiolas, Pla de I’Estany, 175 m, UTM
31TDGS86, 1 8, 11-VIII-1994, J. Ylla leg.; HUEsca: Ontifiena, 200 m, UTM 30TBG52, 1 &, 24-V-2015,
V. Redondo leg.; 1 &, 9-VIII-1997, J. Ylla leg.; 1 &, 30-VIII-2008, J. Ylla & R. Macia leg.; 1 @, 21-
VIII-2009, J. Ylla & R. Macia leg.; 1 2, 20-VIII-2010, J. Ylla & R. Macia leg.; 1 @, 17-VIII-2012, J.
Ylla & R. Macia leg.; una numerosa serie de mas 30 ejemplares de ambos sexos, 7-VIII-2016, R. Ma-
cia & J. Ylla leg.; Benabarre, 700 m, UTM 31TBG95, 1 &, 3-VIII-1998, J. Ylla leg.; Pefialba, 300 m,
UTM 30TYLA49, 1 &, 14-VIII-1998, J. Ylla leg.; Villanueva de Sigena, 200 m, UTM 30TYM42, 1 8 y
19, 14-VI-1996, R. Macia & J. Ylla leg.; 1 @, 9-VIII-1997, R. Macia & J. Ylla leg.; 1 ¢, 23-VIII-1997,
R. Macia & J. Yllaleg.; 1 @, 30-V-1999, R. Macia & J. Ylla leg.; 2 838, 27-V-2006, R. Macia & J. Ylla
leg.; 1 &, 30-VIII-2008, R. Macia & J. Ylla leg.; 1 &, 21-VIII-2009, R. Macia & J. Ylla leg.; 2 33, 20-
VIII-2010, R. Macia & J. Ylla leg.; una amplia serie de mds 40 ejemplares de ambos sexos, 7-VIII-
2016, R. Macia & J. Ylla leg.; ZARAGOZA: Belchite, 420 m, UTM 30TXL98, 1 &, 14-VIII-2002, J. Gas-
t6n leg.; Alfocea, 230 m, UTM 30TXM?72, 1 2, 25-V-2003, V. Redondo leg.

Sciota hostilis (Stephens, 1834)

Material estudiado y confirmado de Espafia: BARCELONA: Vespella de la Plana, Gurb, Osona, 650
m, UTM 31TDG34, 1 ?, 24-VI-1998, J. Ylla leg.; GERONA: Gréixer, Baja Cerdefa, 1.250 m, UTM
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31TDGO09, 1 8, 27-VI-1985, J. Dantat & J. Jubany leg.; LERIDA: Mata de Valencia, Pallarés Sobird,
1.340 m, UTM 31TCH42, 1 ¢, 15-VII-2007, J. Dantart & F. Vallhonrat leg.; Plan de Nera, Valarties,
Valle de Ardn, 1.456 m, UTM 31TCH2524, 1 &, 6-VII-2016, J. Ylla & R. Macia leg.

Sciota elegiella (Zerny, [1929] 1928)

Fue descrita de Tdnger (Marruecos) y citada de Laujar de Andarax, Almeria (Espafia), UTM
30SWF09, (AGENIJO, 1952). Después como rungsi, de Granada (Espafia), de Marruecos y Argelia
(LERAUT, 2002). Hay una cita de Cémpeta, 600/700 m, UTM 30SVF17, 7 a 10-VII-2010, Revilla
leg., y otra de Sayalonga, 170 m, UTM 30SVFO7 en julio, Revilla leg., todos de Mdlaga, citados como
Sciota rhenella, con una foto del adulto en la ldmina I, que en realidad pertenece a Sciota elegiella
(REVILLA, 2015). Ha sido capturada en Portugal, denominada también como rungsi el 1-IX-2007 en
Monte da Lage, Serpa, (Baixo Alentejo), 200 m, UTM 29SPC3201, Corley leg. (CORLEY, 2015).

Material estudiado y confirmado de Espafia: CAp1z: Benalup, 90 m, UTM 30STF52, 2 99, 11-VII-
2016, J. Gastén leg.; GRANADA: Mazagrande, Huéscar, 1.070 m, UTM 30SWG39, 3 83 y 2 2%, 20-
VIII-1993, J. Gastén leg.; Las Fuentes, Huéscar, 1075 m, UTM 30SWG29, 1 macho, 16-VIII-1999, J.
Gastén leg.; La Bernardilla, 100 m, UTM 30SVF57,2 33 y 2 9, 23-VIII-2005,2 38 y 1 @, 19-VIII-
2014, 1 &, 1-1X-2014 y 2 29, 28-VIII-2016, J. Gastén leg.; Dddar, 850 m, UTM 30SVG51, 1 @, 22-
VIII-2014 y 2 88, 30-VII-2014, J. Gastén leg. HUELVA: Niebla, 200 m, UTM 29SQB04, 1 @, ex larva
3-XI1-1998, 1 @, ex larva 27-XI1-1998, 1 @, ex larva 26-111-1999 y 1 &, ex larva 24-VIII-1999, todos so-
bre hojas de Populus alba y todos en los alrededores del pantano de San Walabonso, M. Huertas leg.;
Hinojos, 100 m, UTM 29SQB23-33, 1 ¢, ex larva 3-VI-2005, 3 83 y 2 99, ex larvas 9-VI-2005, 1 8 y
1 @, ex larvas 13-VI-2005, 1 @, ex larva 28-VII-2005, 2 33, ex larvas 30-VII-2005, 1 &, ex larva 31-
VII-2005, 2 99, ex larvas 6-VIII-2005 y 2 33 y 2 29, ex larvas 6-VIII-2005 (en col. A. Vives, Museo
Nacional de Ciencias Naturales), todos sobre hojas de Populus alba y todos en el Arroyo del Algarbe,
M. Huertas leg.; La Chaparrera, Gibrale6n, 100 m, UTM 29SPB84, 1 ?, 9-VII-2005, M. Huertas leg.
SEVILLA: Arroyo del Gato, Villamanrique de la Condesa, 40 m, UTM 29SQB32-42, 1 3, ex larva, 9-
VII-2005, sobre Populus alba, M. Huertas leg.

Morfologia
IMAGOS

Sciota rhenella laetifica (Rag.): Extension alar de 20 a 24 mm. Esta subespecie se distingue del ti-
po de Sciota rhenella rhenella (Zck.), por tener las alas anteriores de color mds claro y con la banda ne-
gra antemediana mds estrecha, conteniendo una linea fina blancuzca en su interior; entre esta banda y el
area interna de color pardusco, hay un espacio claro. La linea postmediana, el drea externa y las alas
posteriores gris claro (figs. 1y 2).

Sciota hostilis (Stph.): Extension alar 22 mm. Alas anteriores gris oscuro, con la banda antemedia-
na ancha, negra, y con una linea quebrada gris claro en su interior; drea interna gris claro, a veces con
una mancha pardo claro. Linea postmediana gris claro, bordeada de negro; drea externa gris oscuro.
Alas posteriores gris claro (figs. 3 y 4).

Sciota elegiella (Zy.): Extension alar de 18 a 20 mm. Alas anteriores gris claro, més palido que S.
rhenella laetifica, con la banda antemediana estrecha y dividida en dos por una linea fina blancuzca en
su interior, con la zona posterior oscura, y la zona anterior pardo rojizo; entre esta banda y el area inter-
na de color pardo rojizo, hay un espacio gris claro. Linea postmediana gris claro, bordeada de color
pardusco. Area externa y alas posteriores gris claro (figs. 5y 6).

ANDROPIGIO

En las figuras 7, 8 y 9 se comparan los tres andropigios, constatindose las siguientes diferencias
entre dichas estructuras:
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1. Uncus:

- S. rhenella laetifica: Ligeramente trapezoidal de base achatada.
- S. hostilis: Algo romboidal con su extremo achatado.
- S. elegiella: Trapezoidal, como en S. rhenella laetifica, aunque ligeramente mds estrecho.

2. Tegumen:

- 8. rhenella laetifica: Troncocénico, de gran tamafio, dato que le diferencia de las otras dos especies.
- S. hostilis: Troncoco6nico y de pequefio tamaiio. Es el menor de las tres especies.
- S. elegiella: Igual que los anteriores, pero de un tamafio intermedio entre S. rhenella y S. hostilis.

3. Valvas:

- 8. rhenella laetifica: Estrechas y alargadas, digitiformes con su extremo redondeado y con sus marge-
nes paralelos desde su parte central hasta el cucullus. En la base posee un proceso clavar caracteristico
y muy ostensible que lo diferencia de las otras dos especies.

- S. hostilis: Con forma de hoz, estrechas en su base y puntiagudas en el extremo. Carece de proceso
clavar en la base de las mismas.

- 8. elegiella: Similares a S. rhenella laetifica, pero menores de tamafio y proporcionalmente mds estre-
chas en toda su longitud. El proceso clavar de la base de las mismas es muy poco perceptible, lo que di-
ferencia a esta especie de S. rhenella laetifica.

4. Juxta:

- 8. rhenella laetifica: Triangular de base ancha.
- S. hostilis: Con forma piriforme.
- S. elegiella: Triangular de base estrecha.

5. Aedeagus:

- 8. rhenella laetifica: Cilindrico, corto y poco estilizado. Posee dos potentes cornuti siendo el distal ca-
si del doble de tamafio que el basal.

- S. hostilis: Similar a la especie precedente. Los cornuti presentan las mismas caracteristicas que S.
rhenella, aunque ambos son de menor tamafio. En este caso, el cornutus basal es mayor que el distal.

- §. elegiella: Como en las dos especies precedentes, el aedeagus también es cilindrico y corto. Los dos
cornuti son casi del mismo tamaifio, siendo ligeramente algo mayor el basal.

6. Culcita:

- S. rhenella laetifica: La balista con forma acampanada y su parte superior corta y moderadamente
gruesa.

- S. hostilis: La balista también acampanada, pero con su parte superior fina y casi tan larga como la zo-
na basal acampanada.

- S. elegiella: Similar a la de S. rhenella laetifica, aunque de menor tamafio que aquella.

GINOPIGIO

En las figuras 10, 11 y 12 se comparan los tres ginopigios, constatdndose las siguientes diferencias
entre dichas estructuras:
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1. Corpus bursae:

- S. rhenella laetifica: Ovoidal. El coecum presenta dos procesos membranosos superiores asimétricos,
uno de ellos de gran tamafio con pequeiias espinulas, de donde parte el ductus seminalis y que alcanza
hasta la mitad del ductus bursae por su cara ventral. Una gran placa compuesta por infinidad de botones
quitinizados, alargada y ligeramente escindida por su parte central bordea el lado izquierdo de la bursa

- S. hostilis: Casi esférica, con dos procesos membranosos superiores simétricos y de tamafio moderado
en el coecum. Tapizando la periferia de la bursa en su mitad inferior (basal), dispone de una placa com-
puesta como en el caso de la especie anterior.

- S. elegiella: Casi esférica, presentando los mismos procesos simétricos superiores en el coecum que S.
hostilis, aunque en este caso uno de ellos es membranoso y el otro estd forrado por una placa compues-
ta por microbotones quitinizados. En su base presenta otra placa de idénticas caracteristicas. El resto
del corpus bursae se encuentra tapizado por infinidad de pequefias espinulas.

2. Ductus bursae:

- 8. rhenella laetifica: Cilindrico, corto y ancho. Se presenta muy esclerotizado por su base disminu-
yendo este efecto hacia el ostium bursae, adquiriendo una forma triangular.

- S. hostilis: También cilindrico, similar al precedente, aunque algo mds corto. Presenta mayor grado de
esclerotizacion sobre todo en su base forrando las paredes laterales del ductus.

- S. elegiella: Esta especie presenta un ductus troncocénico, disponiendo de mayor anchura junto al an-
trum y disminuyendo ligeramente hacia su contacto con el corpus bursae. El grado de esclerotizacién
del ductus es menor que en la especie precedente, siendo similar a S. rhenella.

3. Apdfisis posteriores:

- S. rhenella laetifica: Tienen una longitud media, llegando escasamente al ostium bursae.

- S. hostilis: Son las mds cortas de las tres especies

- 8. elegiella: Disponen de una longitud media similar a S. rhenella laetifica, aunque claramente mas
delgadas que estas.

Plantas nutricias y biologia

Sciota rhenella laetifica: Segun la bibliografia consultada, la oruga de la especie tipica rhenella, se
alimenta de las hojas de Populus nigra L. y Populus canadensis Moench (hibrido de Populus nigra con
P. deltoides W.) (RAGONOT, 1893). También de Populus nigra var. italica, P. canadensis, P. tremula y
Salix (SCHUTZE, 1931), de Populus alba L., P. nigra L. y P. pyramidalis R. (variedad de P. alba)
(LHOMME, 1935) y de Populus alba L.y P. tremula L. (PALM, 1986). Hemos criado a la subespecie
laetifica, a partir de huevos puestos por hembras capturadas en Ontifiena, Los Monegros (Huesca), las
orugas se han alimentado de hojas unidas de Populus nigra (fig. 27), comiendo del parénquima, obser-
vandose en estas hojas el cambio de color y restos de excrementos. Se ha comprobado que tiene varias
generaciones de mayo a agosto, no descartando que vuele en abril y también en septiembre con diapau-
sa hasta mayo. El capullo en el suelo bajo la hojarasca.

Sciota hostilis: Segin RAGONOT (1893), la oruga se alimenta de las hojas de Populus tremula L.
La misma planta que sefiala SCHUTZE (1931), LHOMME (1935), GOATER (1986), PALM (1986) y
PATOCKA (2001). Se la ha criado sobre esta planta en junio (fig. 41), con salida de adultos en junio y
julio, puede tener otras generaciones en mayo y agosto. El capullo en el suelo.

Sciota elegiella: Del estudio hecho en Huelva (Espafia), la oruga se alimenta del parénquima de
las hojas de Populus alba L. (fig. 56), 1o mismo del haz que del envés, y refugidndose en varias hojas
unidas. No se descarta que pueda utilizar otras especies de Populus. Se han encontrado orugas durante
todo el afio, verificindose que tiene varias generaciones solapadas desde marzo a agosto, incluso par-
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ciales en octubre, noviembre y diciembre; las crisdlidas de estas tltimas generaciones, hacen diapausa
hasta marzo. Hacen el capullo muy superficial bajo tierra o entre las hojas secas del suelo.

Estados inmaturos

Sciota rhenella laetifica: La oruga de la especie tipica rhenella, fue descrita por RAGONOT
(1893), afiadiendo la descripcién del huevo segtin Chrétien. También hubo un estudio sobre la oruga
enfocado en la quetotaxia, realizado por HASENFUSS (1960). La crisdlida ha sido descrita por PA-
TOCKA (2001). A continuacién, se describen los estados inmaturos de la subespecie laetifica, de ejem-
plares capturados en Ontifiena, los Monegros (Zaragoza). El huevo (fig. 26) es eliptico, grueso, mds o
menos aplastado al estar pegado al sustrato por un lateral, corion rugoso con pequefios granulos, blanco
amarillento, de 0,60 x 0,50 mm. La puesta la realizan sobre las ramas y las yemas. La oruga neonata
mide 1,25 mm de longitud, amarillo claro, cabeza y escudo protordcico pardo claro.

La oruga en su dltimo estadio (figs. 13 y 14), mide de 18 a 20 mm de longitud, color de fondo ver-
de muy pélido con lineas longitudinales irregulares verde mas oscuro; una dorsal estrecha; otra a cada
lado pegada a las setas D1 D2 en su zona superior, seguidas de otra mds estrecha al otro lado de las ci-
tadas setas; otra mds ancha que toca a la seta SD1; otra que se extiende desde el espirdculo hasta las se-
tas L1L2, seguida de otra que va desde estas setas hasta la L3 (fig. 15 quinto urito abdominal). Pindcu-
los castafio oscuro, los SD1 del mesotérax y 8° urito pupilados, verde claro con bordes no completos
castafio claro, que portan setas rubias. Tabula (placa cérnea delante del primer espirdculo) redondeada,
a veces irregular, verde claro, conteniendo a las setas L1L2 (fig. 20). Espirdculos pequefios, los del pro-
térax y 8° urito mayores, blancos con el peritrema castafio oscuro. Patas tordcicas verdosas. Las patas
abdominales verde claro, las ventrales coronadas. La cdpsula cefdlica (fig. 16) mide 1,80 mm de ancho,
blancuzca con manchas irregulares parduscas y con la zona inferior castafio oscuro. En las antenas (fig.
17) la antacoria y el artejo basal translicidos; el artejo medio pardo claro y el artejo terminal pardo os-
curo. El escudo protoracico (fig. 18) verde claro con la continuacién de las lineas irregulares de los an-
teriores segmentos. El escudo anal (en la fig. 19 con el 9° urito), verde claro con lineas verde mds oscu-
ro.

La crisdlida (figs. 21, 22 y 23) mide de 9 a 10 mm de longitud; castafio claro; cabeza redondeada
con pequefias estrias. En los uritos abdominales 1 a 7 tiene numerosos hoyuelos, presentes también en
el dorso del metatdrax, el octavo y noveno uritos lisos. El dorso del mesotérax con pequefias estrias.
Los extremos de la espiritrompa, las antenas y las patas mesotordcicas llegan hasta el dpice de las alas
anteriores, estando bien marcadas. En el dorso del décimo urito (figs. 24 y 25), tiene una excrecencia
globosa denominada ectipo, lisa, estrecha, con una elevacién quebrada en su zona central, con rugosi-
dades en la zona anterior y con pequefios hoyuelos en la inferior. En el extremo final, mds estrecho,
achatado y liso, tiene 6 setas ganchudas rubias, las cuatro centrales SD1 y D2 mas largas y la SD2 en
los laterales, mds cortas correspondientes a las mismas setas del escudo anal.

Sciota hostilis: La oruga ha sido descrita por RAGONOT (1893), destacando la diferencia que tie-
ne con la de S. rhenella. Igual que la especie anterior, HASENFUSS (1960), hizo un estudio de la que-
totaxia de la oruga. La crisdlida ha sido descrita por PATOCKA (2001). En este trabajo, actualizamos
estas descripciones.

No tenemos datos del huevo ni de la oruga neonata. La oruga en su dltimo estadio (figs. 28 y 29)
mide de 18 a 20 mm de longitud, color de fondo blancuzco, con una linea dorsal estrecha castafio oscu-
ro, seguida de otra linea muy irregular pegada a las setas D1D2 de color castafio claro a gris oscuro. En
los laterales y entre las setas dorsales y la seta SD1, tiene una banda ancha longitudinal castafio oscuro
con zonas interiores mds claras; desde el espirdculo hasta el vientre el color varfa, de pardo amarillento
a castafio claro, segin los ejemplares (fig. 30 quinto urito abdominal). Pindculos pequefios castafio os-
curo, los SD1 del mesotérax y 8° urito pupilados, con el fondo blanco amarillento y los bordes castafio
oscuro, que portan setas rubias. Tabula (placa cérnea delante del primer espirdculo) irregular castafio
oscuro, mds redondeada en la zona donde se insertan las setas L1L2 (fig. 35). Espirdculos pequeifios, los
del protérax y 8° uritos mayores, blancos con el peritrema castafio oscuro. Patas tordcicas negras. Las
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patas abdominales de color pardo amarillento, las ventrales coronadas. La cdpsula cefélica (fig. 31) mi-
de de 1,80 a 2,00 mm de ancho, pardo amarillento con manchas irregulares castafio oscuro. En las ante-
nas (fig. 32) la antacoria translicida con pequefias manchas amarillentas; el artejo basal translicido; el
artejo medio castafio oscuro y el artejo terminal pardo claro. El escudo protoracico (fig. 33) pardo ama-
rillento con la continuacién de las lineas irregulares de los anteriores segmentos. El escudo anal (en la
fig. 34 con el 9° urito), pardo amarillento con tres lineas castafio oscuro. Hay orugas con més extension
de las manchas oscuras que otras.

La crisalida (figs. 36, 37 y 38) mide de 9 a 10 mm de longitud, castafio claro; cabeza con la frente
ligeramente elevada. En los uritos abdominales 1 a 7 tiene numerosos hoyuelos, presente también en el
dorso del metatérax, el octavo y noveno urito lisos. El dorso del mesotérax liso o con pequefias estrias.
Los extremos de la espiritrompa, las antenas y las patas mesotordcicas llegan hasta el dpice de las alas
anteriores, estando bien marcadas. En el dorso del décimo urito (figs. 39 y 40) tiene una excrecencia
globosa denominada ectipo, lisa, mds ancha que la de S. rhenella laetifica, con una elevacion suave en
su zona central, con pequefias rugosidades en la zona anterior y con pequefios hoyuelos en la inferior.
En el extremo final, mds estrecho, achatado y liso, tiene 6 setas ganchudas rubias, las cuatro centrales
SD1 y D2 muy unidas y mds largas que las SD2 de los laterales, correspondientes a las mismas setas
del escudo anal.

Sciota elegiella: Los estados inmaturos se describen aqui por primera vez. El huevo ha sido obte-
nido de hembras capturadas en El Arroyo del Algarve, Hinojos (Huelva) es eliptico, grueso, de 0,60 x
0,50 mm, corion amarillento, rugoso, salpicado de pequefios granulos (fig. 55). La puesta la realizan so-
bre el tomento blanco y las yemas de su planta nutricia (no en las hojas), pegando el huevo por un late-
ral. A los 3 6 4 dias nacen las orugas, de 1,50 mm de longitud, amarillo claro con una linea oscura en
cada lateral, cdpsula cefdlica con manchas oscuras y el escudo protordcico gris claro. La oruga en su tl-
timo estadio (figs. 42 y 43) mide de 20 a 22 mm de longitud, de amarillo sin brillo a rosa claro; linea
dorsal sinuosa, que a veces estd unida a diversas manchas que se extienden hasta la seta SD1, todo par-
do claro (fig. 44); linea subdorsal pardusca, en su interior una linea quebrada castafio oscuro que reco-
rre todo el cuerpo, pasando por el borde del escudo protordcico y finalizando en la zona ocelar de la
cdpsula cefélica. La zona pleural hasta el vientre verde palido. Los espirdculos amarillo claro con el pe-
ritrema castafo. Las bases de las setas del mesotérax y octavo urito anilladas con el borde castafio. Se-
tas rubias, las laterales de los segmentos tordcicos blancas. La tabula (placa cérnea delante del primer
espirdculo) alargada con los bordes sinuosos, conteniendo a las setas SD1 y SD2 (fig. 49). Las patas to-
récicas verde pdlido con manchas parduscas. Las patas abdominales, verde palido, coronadas con ufias
rubias con las puntas oscuras. La cdpsula cefdlica (fig. 45) mide 2 mm de ancho, blanco amarillento
con manchas parduscas y castafias, con una linea desde la zona posterior de los hemisferios hasta la zo-
na mandibular, cubriendo el 4rea ocelar castafio oscuro; postlabro y labro translicido, setas rubias. En
las antenas (fig. 46), la antacoria y el artejo basal translicidos, con una pequefla mancha amarillenta en
la primera; artejo medio amarillo oscuro y artejo terminal amarillo claro. El escudo protoricico (fig. 47)
verde palido, a veces translicido, con una mancha castafia, sinuosa y alargada, situada a cada lado y en-
tre las setas D2 y SD2, hasta las setas XD1 y XD2, a veces entrecortada; linea central (dorsal) pardo
claro, a veces translicida; en los laterales, el borde castafio oscuro. El escudo anal (en la fig. 48 con el
noveno urito) verde pdlido, a veces translicido con manchas parduscas y castafias.

La crisdlida (figs. 50, 51 y 52) mide de 8 a 9 mm de longitud, pardo claro, con la zona superior de
la cabeza aplastada y rugosa, y con cicatrices redondas en forma de hoyuelos en el dorso del metatérax
y en los uritos uno a siete, el octavo y noveno urito lisos. Los extremos de la espiritrompa, las antenas y
las patas mesotoracicas llegan hasta el dpice de las alas anteriores, bien marcadas. El décimo urito (figs.
53 y 54) rugoso, en la zona anterior estd el ectipo, de forma ondulada, liso, en el borde anterior hay una
doble hilera de papilomas rubios, y en el borde posterior una hilera de hoyuelos con el borde rugoso,
los extremos son lisos. El extremo final de este urito, es achatado con 6 setas ganchudas, las cuatro cen-
trales SD1 y D2 en el centro, muy finas y alargadas, las D2 ligeramente mds gruesa, y a cada lado y se-
paradas de las anteriores dos setas SD2 mads cortas y gruesas, que corresponden a las mismas setas del
escudo anal.

SHILAP Revta. lepid., 45 (177) marzo 2017 115



M. HUERTAS-DIONISIO, J. GASTON, J. YLLA & R. MACIA

Quetotaxia: En los mapas setales de las tres especies (figs. 20, 35 y 49), se ha comprobado que la
distribucién de las setas es muy parecida, solo se ha observado en el noveno urito que la seta D1 estd
mds cerca de SD1 en S. hostilis que en las otras especies. También que la seta D1 del escudo protorici-
co de S. hostilis, estd mas centrada y alejada de la seta XD1, lo que no ocurre con S. rhenella laetifica y
S. elegiella, cuya seta D1 estd muy cerca de XD1 y alejada de D2.

Diferencias para separar las tres especies
ALAS ANTERIORES
1.— Gris claro, con la banda antemediana eStreCha ...........cooveieeiiiiiiiiiiiiccee e 2
1”.— Gris oscuro, con la banda antemediana ancha..............ccccoeviiiiiiiiiiiienic e, hostilis

2.— Banda antemediana negra, con una linea blancuzca en su interior .... rhenella laetifica
2.— Banda antemediana con el borde anterior pardo rojizo y borde posterior negro, con una linea blan-

CUZCA €11 SU IMEEIIOT .. eeuteeuteeiteettestteeteesteente et esteesteesteeseesseesseeseenteenseentesnseentesssesaeenseenseenseenseennes elegiella
ANDROPIGIO
1.— Proceso clavar presente en la base de 1as valvas.........coceeceeiiiiiniininininineececeeeeee e 2
1”.— Proceso clavar ausente en la base de 1as valvas ............ccccocoviiiiiiiiiii hostilis
2.— Proceso clavar en la base de las valvas muy ostensible. Dos cornuti de gran tamaiio en el aedeagus,
siendo el basal casi el doble que el distal .........c.ccceeieieiiininininnncen rhenella laetifica
2’ — Proceso clavar en la base de las valvas poco marcado. Dos cornuti de gran tamaiio y casi de la mis-
ma medida en el aedeagus, siendo ligeramente mayor el basal ...........coceeevevievierenienenenennns elegiella
GINOPIGIO

1.— Dos procesos membranosos en la parte superior del corpus bursae del mismo tamaifio y simétricos ..

.2

1’.— Dos procesos membranosos en la parte superior del corpus bursae de diferente tamafio y asimétri-
COS vt enttenteeute et eut e e et e eat e h e h et e bt et a bt e a bt a et ea s e e at e eh e e bt e bt et e et e enb e e abeeateenteeeteeate et enneenteen rhenella laetifica

2.— Ductus bursae cilindrico y muy esclerotizado en su base hasta alcanzar las paredes del mismo.........
.................................................................................................................................................. hostilis

2’ — Ductus bursae troncoconico y relativamente poco esclerotizado, no llegando a las paredes del duc-
LIS .ttt ettt ettt ettt ettt ettt ettt e h e st e a e e a et et e bbbt bt ea e n e n b en b e be b e e bt ekt en e entent et e bebeebeebeenean elegiella

ORUGAS DE ULTIMA EDAD

1.— Sin manchas oscuras. Cuerpo verde pélido con lineas longitudinales verde mas oscuro....................
.................................................................................................................................. rhenella laetifica
.2

2.— Cuerpo blanco verdoso con una banda oscura (castafio oscuro) entre las setas D1D2 y SD1. ..

.................................................................................................................................................. hostilis
2’.— Cuerpo amarillento a rosa claro con manchas pardo claro, con una linea entrecortada oscura (casta-
N0 oscuro) que toca a la seta SDT ...cociiiiiiiiiiiniiicc e elegiella

CRISALIDAS

1.— Ultimo urito muy rugoso, con el ectipo liso, largo y ondulado, las depresiones anterior y posterior
no llegan a los extremos..........ccccceevevueeuenene ....elegiella
17— Ultimo UTitO 1iSO 0 POCO TUZOSO ..eveuviriiiieiieiienieteteeteeteett ettt e ettt tesie st et e e et e s besbe bt bt bt eseeneeneen 2
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2.— Ectipo ancho, liso. Las depresiones anterior y posterior si llegan a los extremos .................... hostilis
2’ — Ectipo estrecho, liso. Las depresiones anterior y posterior si llegan a 1os eXtremos ...........ccceeeveenene.

Resultados y discusion

Podemos confirmar la existencia de estas tres especies del género Sciota en la Peninsula Ibérica,
una vez estudiados todo el material puesto a nuestra disposicion y determinado por genitalia.

Sciota rhenella laetifica (Rag.) estd extendida en Barcelona, Burgos, Gerona, Huesca, Zaragoza y
Teruel, asi como del norte de Portugal. Sciota hostilis (Stph.) sélo es conocida de contadas localidades
de Catalufia y Sciota elegiella (Zy.) (= Sciota rungsi Lrt.) se extiende por buena parte de la zona sur,
donde ha sido hallada en Almeria, Granada, Mdlaga, Cadiz, Huelva y Sevilla; también ha sido citada
del sur de Portugal y norte de Africa (ver mapas). Como vemos, la poblacién de S. elegiella estd muy
separada de las otras dos especies, y aunque se parece a S. rhenella laetifica, es mucho mds clara. Scio-
ta hostilis se separa muy bien por tener las alas mas grisdceas. Las genitalias se parecen mucho, solo se
diferencian en el proceso clavar de las valvas y en los cornuti del aedeago de los andropigios y en los
procesos membranosos de la parte superior de corpus bursae, y en el ductus bursae de los ginopigios.
Pero donde se ven las diferencias mds claras es en sus estados inmaturos, muy notable en las orugas y
solo apreciable en el final del abdomen en las crisélidas.
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Figs. 1-6.— Adultos: 1. Sciota rhenella laetifica 3, ZARAGOZA, Belchite, (420 m), UTM 30TXL98, 14-VIII-
2002, J. Gastén leg. 2. Sciota rhenella laetifica 2, HUEsCA, Villanueva de Sigena, 208 m, UTM 30TYM42,
9-VIII-1997, J. Ylla leg. 3. Sciota hostilis 3, GERONA: Torrente de los Bous (Greixer), Cerdafia (1.250 m)
UTM 31TDG0395, 23-V-2009, J. Dantart & Jubany leg. 4. Sciota hostilis @, LERIDA, Pista forestal a la Mata
de Valencia, Pallarés Sobird, (1.340 m) UTM 30TCH4322, 15-VII-2007, J. Dantart & F. Vallhonrat leg. 5.
Sciota elegiella 3, GRANADA, Mazagrande, Huéscar, (1.070 m), UTM 30SWG39, 20-VIII-1993, J. Gastén
leg. 6. Sciota elegiella 3, GRANADA, Mazagrande, Huéscar, (1.070 m), UTM 30SWG39, 20-VIII-1993, J.
Gaston leg.
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Figs. 7-9.— Andropigio: 7. Sciota rhenella laetifica, gen. 4998 JG., Herrera de Ircio (BUrGOS), 500 m, 8-VII-
1995. 8. Sciota hostilis, gen. 2965 JD., Segudet (Ordino), ANDORRA, 1.298 m, 27-VI-1985. 9. Sciota elegiella,
gen. 4994 JG., La Bernardilla (GRANADA), 100 m, 1-1X-2014.
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Figs. 10-12.— Ginopigio: 10. Sciota rhenella laetifica, gen. 5314 JG., Villanueva de Sigena (HUESCA), 208 m, 9-
VIII-1997. 11. Sciota hostilis, gen. 2817 JD., Pista forestal a la Mata de Valencia, Pallarés Sobird, (LERIDA), 1.340
m, 15-VII-2007. 12. Sciota elegiella, gen. 5288 JG., Mazagrande, Huéscar (GRANADA), 1.070 m, 20-VIII-1993.
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Sciota rhenella laetifica
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Sciota rhenella laetifica

Populus nigra
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Sciota elegiella
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Sciota elegiella

Populus alba
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Sciota rhenella laetifica

(Ragono, 1893) Sciota hostilis (stephens, 1834)

Sciota elegiella zerny, 1929))
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Catalogo de los Spilomelinae de Venezuela
(Lepidoptera: Crambidae)

J. Clavijo-Albertos & Q. Arias-Celis

Resumen

Se citan trescientas sesenta y seis especies de Spilomelinae (Crambidae) presentes en Venezuela. La diversidad
representa el 25,90% de las especies y 67,47% de los géneros que se estiman estdn presentes en el Neotrépico y el
9,22% de las especies y 35,44% de los géneros en el dmbito mundial. Se citan por primera vez 22 géneros y 116
especies para el pais. Se aclara la posicion taxonémica de algunas especies del genero Diaphania.

PALABRAS CLAVE: Lepidoptera, Crambidae, Spilomelinae, taxonomia, distribucién geografica, Venezuela.

Catalogue of the Spilomelinae of Venezuela
(Lepidoptera: Crambidae)

Abstract

Three hundred and sixty-seven species of Spilomelinae (Crambidae) present in Venezuela are cited. This
diversity represents 25.90% of species and 67.47 % of the genera that are estimated to be present in the Neotropics,
and 9.22% of the species and 35.44 % of the genera at a global level. We cite for the first time 22 genera and 116
species for the country. The taxonomic position of some species within genus Diaphania is clarified.

KEY WORDS: Lepidoptera, Crambidae, Spilomelinae, taxonomy, geographical distribution, Venezuela.

Introduccion

Crambidae y Pyralidae conforman los Pyraloidea, con alrededor de 16.000 especies en el mundo y
tercera en cuanto al nimero de especies de Lepidoptera (SOLIS, 2007). Crambidae es la familia con
mayor nimero de especies dentro de Pyraloidea y Spilomelinae, con 316 géneros y 3.980 especies en el
mundo y 166 géneros y 1.417 especies en la region Neotropical, la subfamilia mds numerosa (NUSS et
al., 2015; Bernard Landry (comunicacién personal).

El primer catdlogo donde se citan Spilomelinae para Venezuela es el de AMSEL (1954), basado
en ejemplares colectados por el religioso Cornelius Vogl, principalmente en las localidades de Maracay
(estado Aragua) y en Caracas (Distrito Capital), en el norte del pais. Este material estd depositado en el
Zoologische Staatssammlung Miinchen, Alemania. En este trabajo, AMSEL (1954) incluye 398 espe-
cies de Pyraloidea y es realmente un trabajo pionero para el estudio de este grupo de Lepidoptera neo-
tropicales. Posteriormente, MUNROE (1995) cita 6 géneros y 36 especies para Venezuela, no incluidas
en AMSEL (1954). Esta publicaciéon de MUNROE (1995) es muy importante para el estudio de los Py-
raloidea neotropicales.

Mais recientemente y usando la World Wide Web (www), BECCALONI er al. (2003) desarrolla-
ron “The Global Lepidoptera Names Index (LepIndex)” herramienta muy util para la bisqueda de in-
formacién de varios grupos de Lepidoptera, incluyendo Pyraloidea y NUSS er al. (2003-2015) crearon
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el “Global Information System on Pyraloidea (GlobIZ)” el cual provee informacién sobre los nombres
cientificos de Pyraloidea asi como los cambios nomenclaturales ocurridos y la literatura relacionada
con estas especies. GlobIZ es una excelente contribucién para el estudio de los Pyraloidea y que es
mantenida por un grupo de investigadores en Pyraloidea.

Aun siendo los Spilomelinae un grupo tan importante, incluyendo especies consideradas plagas
agricolas, la mayoria de géneros y especies que lo conforman no han sido revisados exhaustivamente y
la posicién taxonémica de muchos de ellos es incierta.

En este catdlogo incluimos las especies de Spilomelinae presentes en Venezuela, encontrada en la
literatura especializada consultada y por el material identificado por los autores, presentes en las colec-
ciones del Museo del Instituto de Zoologia Agricola Francisco Fernandez Yépez (MIZA), Facultad de
Agronomia, Universidad Central de Venezuela (UCV), en Maracay, Aragua, Venezuela.

Materiales y métodos

Se estudiaron los ejemplares montados y etiquetados de Spilomelinae presentes en el MIZA, una
coleccién que se inici6 en 1948 pero en donde se intensificé el ingreso de nuevos ejemplares de ese
grupo a partir de 1991, por colectas hechas en diversas regiones de Venezuela. Para la identificacion de
esos especimenes se utilizaron las escasas revisiones genéricas de este grupo y al estudio comparativo
de nuestro material con el presente en las colecciones del Smithsonian Institution National Museum of
Natural History (NMNH), Washington, DC, EE.UU.; las del Natural History Museum (NHM), Lon-
dres, Reino Unido; The Canadian National Collection (CNC) of Insects, Arachnids and Nematodes, Ot-
tawa, Canadd, y en la Florida State Collection of Arthropods, Florida Department of Agriculture and
Consumer Services, Division of Plant Industry, Gainesville, Florida, EE.UU.

En caso de ser necesario para la identificacion, a los ejemplares se hizo la extraccion de la genita-
lia siguiendo a ROBINSON (1976). De la bibliografia consultada, se tomaron todas las especies que
fueron citadas para Venezuela y el estatus de su nombre chequeado en GloblZ y, caso necesario, actua-
lizado. Dos publicaciones fueron particularmente importantes por el nimero de especies que aportaron
a este catdlogo como son las de AMSEL (1954) y MUNROE (1995). Para el género Diaphania Hiibner,
1818 se utilizé6 CLAVIJO (1990) y ARIAS & CLAVIJO (2001); para Omiodes Guenée, 1854 a GENTI-
LI & SOLIS (1998). En el catdlogo se coloca el género, autor y afio, luego las especies, autores y afios
de las especies incluidas en cada género y la localidad (Estado) donde fue colectada cada especie. Para
algunas especies solo se conoce que fueron colectadas en Venezuela, sin otra localidad mds especifica.
Los géneros y especies con un asterisco son nuevas citas para el pais. En el caso de las especies de
Diaphania, las sefialadas con el nimero 1, indica que realmente no pertenecen a Diaphania, pero como
su ubicacion genérica no estd determinada, se conservan como en MUNROE (1995). Ver discusién mas
abajo.

Resultados y discusion

En este catdlogo presentamos 367 especies de Spilomelinae encontradas en Venezuela, las cuales
representan el 9,22% de las especies y 35,44% de los géneros del mundo; y el 25,90% de las especies y
67,47% de los géneros que se estiman estdn presentes en el Neotropico. Se citan por primera vez 22 gé-
neros y 116 especies para el pais. Diaphania es el género que mayor nimero de especies presenta (43),
aunque cinco (D. costata (Fabricius, 1794), D. esmeralda (Hampson, 1899), D. fenestralis (Hiibner,
1796), D. glauculalis (Guenée, 1854) y D. spurcalis (Snellen, 1875) realmente no pertenecen a dicho
género, segiin CLAVIJO (1990) quién reviso exhaustivamente dicho género. La monofilia de Diapha-
nia estd basada en la presencia de escamas espatuladas en el penacho anal en ambos sexos, palpo labial
con el escamado del segundo segmento ancho, tanto como el largo del ojo, y la presencia de ginecore-
mata (coremata femenina) (CLAVIJO, 1990), caracteres que no estdn presentes en las especies arriba
seflaladas. Diaphania, junto a Omiodes, son los géneros mejor conocidos taxonémicamente ya que ha
habido, revisiones de los mismos. Desmia y Omiodes, cada uno de ellos con 19 especies, son los que si-
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guen a Diaphania en cuanto a nimero de especies. El dmbito territorial de los Spilomelinae citados en
este catdlogo abarca casi toda Venezuela a excepcion de los estados Monagas y Nueva Esparta. En am-
bos estados es necesario hacer colectas nocturnas ya que practicamente no se han realizado, especial-
mente para el caso de polillas. Otro aspecto importante de resaltar es que atin falta mucho material por
ser estudiado, principalmente aquel que estd en sobres y el que no se ha incorporado a las colecciones
del MIZA. Sin duda alguna, a medida que se vaya teniendo acceso a nuevo material y se realicen revi-
siones taxondmicas del ya presente, en colecciones, el nimero de especies de Spilomelinae se incre-
mentard significativamente. El acceso a material presente en colecciones en el extranjero, via préstamo,
con el fin de realizar revisiones, es muy complicado ya que muchos museos no envian este material por
correo porque los servicios postales no garantizan que el material no sufra dafios. Esta es una seria difi-
cultad para el avance en los estudios de este y otros grupos de Lepidoptera, por los altos costos que im-
plica visitar personalmente los diferentes museos del exterior donde hay colecciones importantes.

A continuacidn, presentamos el listado de las especies de Spilomelinae:

Taxas con un asterisco (¥*) son nuevos registros. Especies de Diaphania con un uno (1) se inclu-
yen, pero su correcta ubicacion genérica no estd determinada.

Agathodes Guenée, 1854 Asciodes Guenée, 1854
designalis Guenée, 1854 gordialis (Guenée, 1854)
Aragua, Carabobo, Distrito Capital, Gudrico, Aragua, Distrito Capital, Mérida
Mérida

Asturodes Amsel, 1956
Anarmodia Lederer, 1863 fimbriauralis (Guenée, 1854)
bistralis (Guenée, 1854) Amazonas, Aragua, Distrito Capital, Guérico
Aragua )
inflexalis (Snellen, 1892) Ategumia Amsel, 1956
Aragua crocealis (Dognin, 1906)*
nebulosalis Dognin, 1903 Aragua

dilecticolor (Dyar, 1912)*

Aragua L. .
perfulvalis Dognin, 1903 Guarlco., Lara, T)achlra
Aragua ebulealis (Guenée, 1854)*

Amazonas, Aragua, Carabobo, Gudrico
matutinalis (Guenée, 1854)

Aragua

nalotalis (Schaus, 1924)*

Amazonas, Yaracuy

Antigastra Lederer, 1863
catalaunalis (Duponchel, 1833)
Aragua

Apilocrocis Amsel, 1956

i Atomopteryx Walsingham, 1891
cephalis (Walker, 1859)

ccelodactyla (Zeller, 1863)

Aragua Yaracuy

microbathra (Meyrick, 1936)

Venezuela Azochis Walker, 1859
gripusalis Walker, 1859

Apogeshna Munroe, 1956* Aragua, Distrito Capital

stenialis (Guenée, 1854)* trichotarsalis Hampson, 1918

Amazonas, Apure, Gudrico, Lara, Trujillo Venezuela

Arthromastix Warren, 1890 Bicilia Amsel, 1956

lauralis (Walker, 1859) iarchasalis (Walker, 1859)

Aragua, Barina, Bolivar, Distrito Capital, Aragua

Gudrico, Yaracuy persinualis (Hampson, 1899)
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Aragua Ceratoclasis Lederer, 1863
avilalis Amsel, 1956

Blepharomastix Lederer, 1863 Distrito Capital

costaliparilis Munroe, 1995* delimitalis (Guenée, 1854)

Amazonas, Aragua Aragua, Distrito Capital

costalis (Walker, [1866]) discodontalis (Hampson, 1899)

Venezuela Aragua

epistenialis (Klima, 1939)

Aragua, Distrito Capital Cirrhocephalina Munroe, 1995

monocamptalis (Hampson, 1918) brunneivena (Hampson, 1913)*

Aragua, Distrito Capital Carabobo

pallidipennis (Warren, 1889)* eucharisalis (Walker, 1859)

Aragua, Yaracuy Aragua

rufilinealis (Hampson, 1918)*

Bolivar Cnaphalocrocis Lederer, 1863*

saponalis (Guenée, 1854)* trapezalis (Guenée, 1854)*

Carabobo Yaracuy

schistisemalis (Hampson, 1912)*

Venezuela Coenostolopsis Munroe, 1960

apicalis (Lederer, 1863)
Bocchoris Moore, 1885 Aragua, Carabobo, Distrito Capital, Gudrico

darsanalis (Druce, 1895)*

Aragua, Lara

marucalis (Druce, 1895)*
Amazonas, Aragua, Gudrico, Mérida
placitalis Schaus, 1912

Aragua

Compacta Amsel, 1956
hirtalis (Guenée, 1854)
Aragua

nigrolinealis (Warren, 1892)
Aragua, Gudrico, T4chira

Conchylodes Guenée, 1854
aquaticalis (Guenée, 1854)*
Meérida, Yaracuy

bryophilalis Hampson, 1899*
Carabobo, Guarico

Bocchoropsis Amsel, 1956
pharaxalis (Druce, 1895)
Aragua, Lara

Boeotarcha Meyrick, 1884 erinalis (Walker, 1859)
coemaroalis (Walker, 1859)* Venezuela
Aragua nolckenialis (Snellen, 1875)*
Carabobo, Guarico
Bradina Lederer, 1863* ovulalis (Guenée, 1854)*
paeonialis (Druce, 1902)* Gudrico
Yaracuy platinalis (Guenée, 1854)
Carabobo, Distrito Capital, Gudrico, Yaracuy
Caprinia Walker, 1859 salamisalis Druce, 1895*
periusalis Walker, 1859 Mérida

Amazonas, Yaracuy
Condylorrhiza Lederer, 1863

Ceratocilia Amsel, 1956* vestigialis (Guenée, 1854)
gilippusalis (Walker, 1859)* Aragua

liberalis (Guenée, 1854)*

Amazonas Coremata Amsel, 1956
pallidipuncta (Dognin, 1905)* stigmatalis (Hampson, 1899)
Yaracuy Aragua
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Crocidocnemis Warren, 1889*
pellucidalis (Moschler, 1890)*
Barinas, Lara

Cryptobotys Munroe, 1956
zoilusalis (Walker, 1859)
Aragua, Distrito Capital, Yaracuy

Diacme Warren, 1892
oriolalis (Guenée, 18549
Aragua, Distrito Capital

Desmia Westwood, 1832
albitarsalis Hampson, 1917
Venezuela

angustalis Schaus, 1920
Aragua, Carabobo

bajulalis (Guenée, 1854)*
Amazonas, Aragua, Bolivar, Gudrico, Lara,
Mérida

chryseis Hampson, 1899
Amazonas, Barina, Sucre
clarkei Amsel, 1956

Aragua, Distrito Capital
clytialis Walker, 1859%
decemmaculalis Amsel, 1956
Distrito Capital

funebralis Guenée, 1854
Aragua

geminalis Snellen, 1875
Aragua, Distrito Capital
leucothyris (Dognin, 1909)*
Amazonas

mesosticta Hampson, 1912%*
Amazonas

minnalis Schaus, 1920
Aragua, Distrito Capital
octomaculalis Amsel, 1956
Aragua, Carabobo, Yaracuy
odontoplaga Hampson, 1898*
Aragua, Gudrico

parastigma Dyar, 1914*
Aragua

ploralis (Guenée, 1854)
Aragua

tages (Cramer, 1777)
Aragua, Distrito Capital
ufeus (Cramer, 1777)
Aragua

vulcanalis (Felder & Rogenhofer, 1875)*
Amazonas, Bolivar

Deuterophysa Warren, 1889*
albilunalis (Hampson, 1913)*
Carabobo, Guarico, Lara, Mérida
claudialis (Snellen, 1875)
Distrito Capital

griseicincta (Hampson, 1913)*
Aragua, Lara, Trujillo, Yaracuy
mopsalis (Walker, 1859)
Gudrico, Lara, Mérida

Diaphania Hiibner, 1818

albianalis (Hampson, 1918)

Amazonas, Aragua, Bolivar, Carabobo, Cojedes,
Téchira

albicincta (Hampson, 1899)

Aragua, Bolivar, Cojedes

argealis (Walker, 1859)

Amazonas, Aragua, Bolivar, Carabobo, Miranda
arguta (Lederer, 1863)

Aragua, Carabobo, Miranda, Portuguesa, Zulia
aroalis (Schaus, 1920)

Falcon, Guarico

beckeri Clavijo y Munroe, 1996

Miranda

clavata (Hampson, 1912)

Amazonas, Aragua, Cojedes, Distrito Capital,
Portuguesa, Zulia

contactalis (Dognin, 1903)

Aragua, Bolivar

costata (Fabricius, 1775)!

Aragua, Distrito Capital

culminalis (Schaus, 1924)

Distrito Capital, Tachira

elegans (Moschler, 1890)

Amazonas, Aragua, Barina, Bolivar, Delta
Amacuro, Distrito Capital, Gudrico, Lara,
Meérida, Miranda, Zulia

esmeralda (Hampson, 1899)!

Aragua, Distrito Capital

eumeusalis (Walker, 1859)

Aragua, Barina, Cojedes, Falcon, Tachira, Zulia
euryzonalis (Hampson, 1912)

Aragua, Barina, Bolivar, Carabobo, Falcon, Lara,
Meérida, Tachira

exclusalis (Walker, 1865)

Aragua, Barina, Carabobo, Cojedes, Miranda,
Sucre, Tachira, Zulia

fenestralis Amsel, 1956'

Aragua

fuligalis Schaus, 1912

Aragua, Falcén
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fumosalis (Guenée, 1854)

Aragua, Tachira

fuscicaudalis (Moschler, 1881)

Aragua, Falc6n

glauculalis (Guenée, 1854)!

guenealis (Snellen, 1875)

Amazonas, Aragua, Bolivar, Téchira
hemicitralis (Hampson, 1912)

Aragua

hyalinata (Linnaeus, 1767)

Amazonas, Aragua, Bolivar, Carabobo, Distrito
Capital, Falcon, Gudrico, Lara, Mérida, Miranda,
Portuguesa, Tachira, Trujillo, Yaracuy

indica (Saunder, 1851)

Anzodtegui, Aragua, Distrito Capital
infimalis (Guenée, 1854)

Aragua, Distrito Capital

latilimbalis (Guenée, 1854)

Amazonas, Anzodtegui, Aragua, Bolivar, Tdchira
lucidalis (Hiibner, 1823)

Amazonas, Anzodtegui, Aragua, Barina,
Carabobo, Distrito Capital, Falcén, Lara, Tachira
magdalenae (Hampson, 1899)

Aragua, Sucre

mirabilis (Druce, 1902)

Amazonas

monothyralis (Hampson, 1918)

Aragua, Barina, Tachira

nigricilialis (Schaus, 1912)

Aragua, Barina, Cojedes, Lara, Téchira, Zulia
nitidalis (Stoll, 1781)

Amazonas, Anzodtegui, Aragua, Barina, Bolivar,
Carabobo, Distrito Capital, Gudrico, Mérida,
Portuguesa, Sucre, Téchira, Yaracuy, Zulia
ochrivitralis (Hampson, 1899)

Aragua

oeditornalis (Hampson, 1912)

Amazonas, Aragua, Tachira

oleosalis (Snellen, 1875)

Aragua

orthozonalis (Hampson, 1912)

Meérida, Téachira

plumbidorsalis (Guenée, 1854)

Amazonas, Anzodtegui, Aragua, Cojedes,
Distrito Capital, Mérida, Zulia

praxialis (Druce, 1895)

Amazonas, Anzodtegui, Aragua, Barina,
Carabobo, Cojedes, Distrito Capital, Tachira
Zulia

purpurea (Hampson, 1912)

Aragua
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spurcalis (Snellen, 1875)!
Distrito Capital

subtilalis Amsel, 1956
Aragua, Carabobo

superalis (Guenée, 1854)
Amazonas, Aragua, Tachira
taenialis (Dognin, 1905)
Meérida, Tachira
translucidalis (Guenée, 1854)

Amazonas, Aragua, Barina, Bolivar, Cojedes,
Distrito Capital, Miranda, Sucre, Téchira

Diasemiodes Munroe, 1957*
eudamidasalis (Druce, 1899)*
Apure, Gudrico

Diasemiopsis Munroe, 1957*
leodocusalis (Walker, 1859)*
Gudrico

Diathrausta Lederer, 1863*
angustella Dyar, 1913*

Guarico, Sucre

cubanalis Dyar, 1913%

Distrito Federal, Mérida, Yaracuy

Dolicharthria Stephens, 1834
retractalis (Hampson, 1912)
Aragua

Duponchelia Zeller, 1847
ranalis (Hampson, 1907)
Aragua

Ennomosia Amsel, 1956
geometridalis Amsel, 1956
Venezuela

Epipagis Hiibner, 1825
citrinalis (Hampson, 1899)
Aragua

disparilis (Dyar, 1910)*

Amazonas, Gudrico, Mérida, Yaracuy

fenestralis (Hiibner, 1796)*
zinghalis (Walker, 1859)
Aragua

Ercta Walker, 1859
vittata (Fabricius, 1794)
Amazonas, Aragua, Yaracuy
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Erilusa Walker, 1866*
leucoplagalis (Hampson, 1899)*
Gudrico

secta (Walker, 1856)*

Gudrico

Eulepte Hiibner, 1825
alialis (Guenée, 1854)*
Barinas

concordalis Hiibner, 1825%*
Barinas

gastralis (Guenée, 1854)
Aragua

inguinalis (Guenée, 1854)*
Aragua

vogli Amsel, 1956

Aragua

Eurrhyparodes Snellen, 1880
lygdamis Druce, 1902*
Guarico

splendens Druce, 1895
Aragua, Lara, Trujillo

Glyphodes Guenée, 1854
confiniodes Amsel, 1956
Aragua

dinichealis (Walker, 1859)
Aragua

extorris Dognin, 1905
Aragua

grandisalis Druce, 1902
Aragua, Distrito Capital
integralis (Lederer, 1863)
Venezuela

rubrocinctalis (Guenée, 1854)
Aragua

sibillalis Walker, 1859
Aragua, Distrito Capital

Goniorhynchus Hampson, 1896*
salaconalis (Druce, 1895)*
Amazonas, Carabobo

Gonocausta Lederer, 1863
voralis (Schaus, 1920)*
Aragua

zephyralis Lederer, 1863

Amazonas, Aragua, Gudrico, Yaracuy

Herpetogramma Lederer, 1863

amselalis Munroe, 1995

Aragua

bipunctalis (Fabricius, 1794)
Aragua, Distrito Capital, Yaracuy
infuscalis (Guenée, 1854)
Aragua, Distrito Capital, Yaracuy
innotalis (Hampson, 1899)
Carabobo

omphalobasis (Hampson, 1899)
Lara

phaeopteralis (Guenée, 1854)
Aragua, Distrito Capital, T4chira
salbialis (Hampson, 1899)
Aragua

semilaniata Hampson, 1895
Aragua

servalis Lederer, 1863

Aragua, Distrito Capital, Yaracuy

Hileithia Snellen, 1875
aplicalis (Guenée, 1854)
Aragua

apygalis (Guenée, 1854)*
Distrito Federal
costipunctalis Amsel, 1956
Aragua

decostalis (Walker, 1859)
Yaracuy

magualis (Guenée, 1854)*
Trujillo

obliqualis (Schaus, 1912)*
Aragua

rhealis (Druce, 1895)*
Aragua, Yaracuy

Hoterodes Guenée, 1854
ausonia (Cramer, 1777)
Aragua

Hydriris Meyrick, 1885
ornatalis (Duponchel, 1832)
Aragua

Hydropionea Hampson, 1917
melliculalis (lederer, 1863)
Aragua, Carabobo, Distrito Capital, Gudrico

Hymenia Hiibner, 1825

perspectalis (Hiibner, 1796)

Amazonas, Aragua, Barinas, Distrito Capital
Tachira, Trujillo, Yaracuy
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Lamprosema Hiibner, 1823
canacealis (Walker, 1859)
Aragua, Distrito Capital
cayugalis Schaus, 1920*
Aragua, Lara, Mérida, Trujillo
clausalis (Dognin, 1910)*
Aragua

fovifelaris (Hampson, 1912)
Aragua

nannalis (Dyar, 1914)
Aragua, Distrito Capital
oxiperalis (Hampson, 1912)
Distrito Capital

pelealis (Walker, 1859)
Aragua, Distrito Capital, Yaracuy

Laniipriva Munroe, 1976
antobliqua Munroe, 1976
Venezuela

Leucochroma Guenée, 1854
colombiensis Hampson, 1812*
Carabobo, Trujilo, Yaracuy
corope (Stoll, 1781)

Aragua

formosalis Amsel, 1956
Aragua

Leucochromodes Amsel, 1956
melusinalis (Walker, 1859)
Aragua, Distrito Capital

Lineodes Guenée, 1854
caracasia Amsel, 1956
Distrito Capital

formosella Amsel, 1956
Venezuela

hieroglyphalis Guenée, 1854*
Barinas, Carabobo, Mérida, Trujillo, Yaracuy
triangulalis Moschler, 1890*
Guarico, Zulia

venezuelensis Amsel, 1956
Aragua

Liopasia Moschler, 1882

andrealis Dognin, 1910

Zulia

apicenotata Hampson, 1819%

Aragua, Barina, T4chira, Yaracuy, Zulia
ochracealis (Walker, 1866)

Amazonas, Aragua, Barina, Carabobo, Yaracuy
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reliqualis M0schler, 1882
Aragua

rufalis Hampson, 1913
Aragua

simplicissimalis Dyar, 1914*
Yaracuy

Loxomorpha Amsel, 1956
amseli Munroe, 1995
Aragua, Distrito Capital
cambogialis (Guenée, 1854)*
Trujillo

Lygropia Lederer, 1863
bilinealis (Walker, 1866)
Aragua, Distrito Capital
cernalis (Guenée, 1854)*
Aragua, Carabobo
memmialis (Wlaker, 1869)
Aragua

silacealis (Amsel, 1956)
Aragua, Distrito Capital
unicoloralis (Guenée, 1854)
Aragua, Distrito Capital

Maracayia Amsel, 1956
chlorisalis (Walker, 1859)
Aragua

Maruca Walker, 1859
vitrata (Fabricius, 1787)
Aragua, Distrito Capital

Massepha Walker, 1859*
lupa (Druce, 1899)*
Yaracuy

Megastes Guenée, 1854
erythrostolalis Hampson, 1918
Distrito Capital

grandalis Guenée, 1854
Aragua, Lara

rhexialis (Walker, 1859)
Venezuela

rosinalis (Guenée, 1854)*
Gudrico

Mesocondyla Lederer, 1863

dardusalis Walker, 1859

Amazonas, Aragua, Barinas, Distrito Capital,
Lara, Mérida
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tarsibarbalis Hampson, 1899
Aragua

Micromartinia Amsel, 1957
mnemusalis (Walker, 1859)
Aragua

Microphysetica Hampson, 1917
hermesalis (Walker, 1859)
Aragua

Microthyris Lederer, 1863

anormalis (Guenée, 1854)

Aragua, Distrito Capital

asadias (Druce, 1899)*

Amazonas, Carabobo, Distrito Capital

lelex (Cramer, 1777)

Amazonas, Aragua, Distrito Capital, Mérida
prolongalis (Guenée, 1854)*

Amazonas, Aragua, Bolivar, Carabobo, Lara

Mimorista Warren, 1890*

trisemalis (Dognin, 1910)*

Amazonas, Carabobo, Guarico, Mérida
villicalis (Mdschler, 1886)*

Meérida

Mimudea Warren, 1892*
chalcochlora (Hampson, 1916)*
Aragua

trilampas Dognin, 1912%
Aragua, Gudrico

Neoleucinodes Capps, 1948
alegralis (Schaus, 1920)*
Amazonas

elegantalis (Guenée, 1854)
Aragua, Distrito Capital
prophetica (Dyar, 1914)
Aragua

torvis Capps, 1948

Aragua

Niphograpta Warren, 1892*
albiguttalis (Warren, 1889)*
Barinas, Bolivar, Tachira

Nonazochis Amsel, 1956
graphialis (Schaus, 1912)
Aragua

Omiodes Guenée, 1854

alboanalis Amsel, 1956

Aragua, Distrito Capital

anxiferalis (Schaus, 1912)*

Amazonas

cervinalis Amsel, 1956

Aragua

confusalis (Dognin, 1905)

Aragua, Distrito Capital, Trujillo, Yaracuy
croceiceps (Walker, 1866)*

Aragua, Carabobo

fulvicauda (Hampson, 1899)
Venezuela

grandis (Druce, 1902)*

Guadrico

humeralis Guenée, 1854

Amazonas, Aragua, Carabobo, Yaracuy
indicata (Fabricius, 1775)

Amazonas, Aragua, Carabobo, Distrito Capital,

Guarico, Zulia

insolutalis (Moschler, 1890)
Amazonas, Aragua, Lara
lenticurvalis (Hampson, 1912)
Venezuela

martini Amsel, 1956

Aragua, Distrito Capital
martyralis (lederer, 1863)
Aragua

ochracealis Gentili & Solis, 1998
Amazonas

pandaralis (Walker, 1859)*
Barinas, Gudrico, Lara, Mérida, Zulia
seminitidalis (Schaus, 1912)*
Amazonas, Aragua, Carabobo, Gudrico
simialis Guenée, 1854

Aragua, Mérida

spoliatalis (Lederer, 1863)
Amazonas, Yaracuy

stigmosalis (Warren, 1892)
Aragua, Lara

Ommatospila Lederer, 1863

narcaeusalis (Walker, 1859)

Apure, Aragua, Carabobo, Gudrico, Mérida,
Yaracuy

Palpita Hiibner, 1808
estebanalis (Schaus, 1920)
Venezuela

flegia (Cramer, 1777)
Aragua, Distrito Capital
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isoscelalis (Guenée, 1854)*
Aragua

Jjairusalis (Walker, 1859)
Aragua

quadristigmalis (Guenée, 1854)
Aragua, Distrito Capital
xanthyalinalis (Hampson, 1899)
Aragua

Palpusia Amsel, 1956
squamipes Amsel, 1956
Aragua

terminalis (Dognin, 1910)
Aragua

Pantographa Amsel, 1956
acoetesalis (Walker, 1859)
Aragua

expansalis (Lederer, 1863)*
Yaracuy

limata (Grote & Robinson, 1867)*
Amazonas, Aragua
scripturalis (Guenée, 1854)
Aragua, Distrito Capital
serratilinealis (Lederer, 1863)
Venezuela

suffusalis Druce, 1895*
Carabobo, Sucre

Parapilocrocis Munroe, 1967*
citribasalis Munroe, 1967*
Barinas

Patania Moore, 1888
silicalis (Guenée, 1854)
Aragua, Carabobo, Distrito Capital, Yaracuy

Penestola Moschler, 1890
bufalis (Walker, [1866])
Venezuela

Phaedropsis Warren, 1890
alitemeralis (Dyar, 1914)*
Amazonas

beckery Munroe, 1995
Aragua

chromalis (Guenée, 1854)
Amazonas, Aragua, Gudrico
leialis (Dognin, 1906)*
Aragua

maritzalis (Schaus, 1920)*
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Amazonas, Guarico
strigilalis (Hampson, 1899)*
Gudrico, Lara, Yaracuy

Phostria Hiibner, 1819

citrinalis (Druce, 1895)*

Distrito Federal

dohrnii (Snellen, 1881)*

Bolivar

euagra (Felder & Rogenhofer, 1875)*
Aragua, Distrito Capital, Yaracuy
marginalis Amsel, 1956

Aragua

memmialoides Amsel, 1956
Aragua, Distrito Capital
monotona Amsel, 1956

Aragua

persiusalis (Walker, 1859)
Aragua, Distrito Capital
samealis (Hampson, 1912)*
Carabobo

temira (Stoll, 1781)

Amazonas, Aragua, Carabobo, Distrito Capital,
Trujillo

varialis (Walker, 1862)*
Amazonas

xanthoproctalis Hampson, 1918
Venezuela

Phryganodes Guenée, 1854*
plicatalis Guenée, 1854*
Yaracuy

Piletosoma Hampson, 1899*
caeruleonigra (Schaus, 1912)*
Barinas

novalis (Walker, 1866)*
Barinas

Pilocrocis Lederer, 1863
ramentalis Lederer, 1863
Aragua, Distrito Capital
sororalis Schaus, 1920%*
Guarico

Plantegumia Amsel, 1956
venezuelensis Amsel, 1956
Aragua, Distrito Capital

Polygrammodes Guenée, 1854
dubialis Schaus, 1924
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Amazonas, Aragua
elevata (Fabricius, 1777)

Amazonas, Aragua, Barina, Carabobo, Yaracuy

hyalomaculata Dognin, 1908*
Téchira

lichyi Munroe, 1958
Venezuela

nervosa (Warren, 1889)*
Barinas

ostrealis Guenée, 1854

Amazonas, Aragua, Carabobo, Distrito Capital,

Gudrico

ponderalis Guenée, 1854
Aragua

quatrilis (Druce, 1902)
Venezuela

rufinalis Hampson, 1899
Lara

trifolialis Dognin, 1908*
Trujillo

Praeacrospila Amsel, 1956
melanoproctis (Hampson, 1899)
Aragua, Distrito Capital

Praephostria Amsel, 1956
flavalis Amsel, 1956
Aragua

sylleptalis Amsel, 1956
Aragua

Prenesta Snellen, 1875%*
fenestrinalis (Guenée, 1854)*
Amazonas

latifascialis (Snellen, 1875)*
Carabobo

scyllalis (Walker, 1859)*
Yaracuy

sunialis Snellen, 1875%
Yaracuy

Psara Snellen, 1875
glaucalis (Hampson, 1912)
Aragua

intermedialis (Amsel, 1956)
Aragua

molestalis (Amsel, 1956)
Aragua, Distrito Capital
pallicaudalis Snellen, 1875
Aragua

prumnides (Druce, 1895)

Aragua
venezuelensis (Amsel, 1956)
Aragua, Distrito Capital

Pycnarmon Lederer, 1863
levinia (Cramer, 1781)
Aragua

Rhectocraspeda Warren, 1892%*
periusalis (Walker, 1859)*
Carabobo

Rhectosemia Lederer, 1863
compositalis Schaus, 1912*
Guarico

multifarialis Lederer, 1863

Lara, Yaracuy

Sacculosia Amsel, 1956

isaralis (C. Felder, R. Felder & Rogenhofer,
1875)

Aragua

Salbia Guenée, 1854

cassidalis Guenée, 1854*
Amazonas

haemorrhoidalis Guenée, 1854
Aragua, Carabobo, Distrito Capital
interruptalis (Amsel, 1956)

Venezuela

melanolopha (Hampson, 1917)*
Amazonas

minimalis (Amsel, 1956)
Venezuela

munroealis (Amsel, 1954)
Distrito Capital

zena (Druce, 1902)
Aragua

Samea Guenée, 1854
alophalis Hampson, 1912
Aragua

atrichonalis Amsel, 1956
Aragua

choristalis Hampson, 1912*
Amazonas, Yaracuy
ecclesialis Guenée, 1854
Aragua

fosrteri (Amsel, 1956)
Aragua

multiplicalis (Guenée, 1854)
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Aragua, Distrito Capital, Gudrico
sylvialis (Walker, 1859)
Aragua

Sathria Lederer, 1863
internitalis (Guenée, 1854)
Distrito Capital

simmialis (Walker, 1859)*
Aragua

Sisyracera Moschler, 1890
contortilinealis (Hampson, 1895)
Aragua

subulalis (Guenée, 1854)
Aragua

Sparagmia Guenée, 1854
gonoptera (Latreille, 1828)
Aragua, Distrito Capital

Spilomela Guenée, 1854
perspicata Fabricius, 1787
Aragua, Distrito Capital, Mérida

Steniodes Snellen, 1875
gelliasalis(walker, 1859)
Aragua, Distrito Capital
suspensa (Meyrick, 1936)
Distrito Capital

Syllepis Poey, 1832

hortalis (Walker, 1859)*
Amazonas, Aragua, Gudrico
marialis Poey, 1832
Aragua, Distrito Capital

Syllepte Hiibner, 1823
aechmisalis (Walker, 1859)

Aragua

amando (Cramer, 1779)*
Carabobo

amissalis (Guenée, 1854)*
Aragua

belialis (Walker, 1859)
Aragua, Distrito Capital
birdalis Schaus, 1920
Venezuela

coelivitta (Walker, 1866)*
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Trujillo

imbroglialis Dyar, 1914*

Amazonas

laticalis (lederer, 1863)

Amazonas, Aragua, Bolivar, Distrito Capital
pactolalis (Guenée, 1854)

Amazonas, Aragua, Carabobo, Distrito Capital,

Mérida, Yaracuy

philetalis (Walker, 1859)*
Yaracuy

striginervalis (Guenée, 1854)*
Carabobo

viridivertex Schaus, 1920
Bolivar, Lara

Synclera Lederer, 1863
Jjarbusalis (Walker, 1859)*
Amazonas

traducalis (Zeller, 1852)
Aragua

Syngamia Guenée, 1854

florella (Stoll, 1781)

Aragua, Barinas, Bolivar, Gudrico, T4chira,
Yaracuy, Zulia

Syngamilyta Strand, 1920*
pretiosalis (Schaus, 1912)*
Amazonas, Aragua, Barinas, Gudrico

Terastia Guenée, 1854
meticulosalis Guenée, 1854
Aragua, Distrito Capital, Mérida

Trichaea Herrich-Schiffer, 1866*
pilicornis Herrich-Schéeffer, 1866*
Aragua, Gudrico

Udea Guenée, 1845
detersalis (Walker, [1866])
Venezuela

lenta (Meyrick, 1936)
Distrito Capital

Zenamorpha Amsel, 1956
discophoralis (Hampson, 1899)
Aragua, Trujillo
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Geometridae Stephens, 1829 from different altitudes
in Western Himalayan Protected Areas
of Uttarakhand, India

(Lepidoptera: Geometridae)
A. K. Sanyal, P. Dey, V. P. Uniyal, K. Chandra & A. Raha

Abstract

The Geometridae Stephens, 1829 are considered as an excellent model group to study insect diversity patterns
across elevational gradients globally. This paper documents 168 species of Geometridae belonging to 99 genera and
5 subfamilies from different Protected Areas in a Western Himalayan state, Uttarakhand in India. The list includes
36 species reported for the first time from Uttarakhand, which hitherto was poorly explored and reveals significant
altitudinal range expansion for at least 15 species. We sampled different vegetation zones across an elevation
gradient stretching from 600 m up to 3600 m, in Dehradun-Rajaji landscape, Nanda Devi National Park, Valley of
Flowers National Park, Govind Wildlife Sanctuary, Gangotri National Park and Askot Wildlife Sanctuary. The
subfamily Ennominae represented the maximum number of species, and the species of subfamily Larentiinae were
found to be more restricted to higher elevation areas. Western Mixed Coniferous forest held the greatest number of
species, whereas the Subalpine forest was characterized by the highest number of indicator species identified
through Indicator Species Analysis. While Indo-Malayan species dominated the assemblage composition, the
maximum number of Himalayan endemics suggested that these species are long adapted to the Himalayan climatic
gradient and ongoing climate-mediated perturbation may hamper their future survival.

KEY WORDS: Lepidoptera, Geometridae, diversity, altitude, Western Himalaya, indicator species, Uttarakhand,
India.

Geometridae Stephens, 1829 de diferentes altitudes de las areas protegidas del Himalaya occidental de
Uttarakhand, India
(Lepidoptera: Geometridae)

Resumen

Los Geometridae Stephens, 1829 se consideran como un grupo modelo excelente para estudiar a nivel global,
los patrones de diversidad de los insectos a lo largo de gradientes de elevacion. Este trabajo documenta a 168
especies de Geometridae pertenecientes a 99 géneros y 5 subfamilias de diferentes dreas protegidas en el estado del
Himalaya occidental, Uttarakhand, en India. La lista incluye 36 especies registradas por primera vez de Uttarakhand,
que ha sido mal explorado hasta ahora y revela la expansion del alcance altitudinal de al menos 15 especies.
Estudiamos muestras de distintas zonas de vegetacién de elevacién entre los 600 m y los 3.600 m, en el drea de
Dehradun-Rajaji, Parque Nacional de Nanda Devi, Parque Nacional del Valle de las Flores, Reserva Natural de
Govind, Parque Nacional de Gangotri y Reserva Natural de Askot. La subfamilia Ennominae supone el mayor
nimero de especies, pero se encontrd que las especies de la subfamilia Larentiinae eran mds restringidas a las dreas
mds elevadas. El bosque mixto de coniferas occidental retine el mayor nimero de especies, mientras que el bosque
subalpino se caracteriza por incluir el mayor niimero de especies indicadoras, identificadas por medio del andlisis de
especies indicadoras. Mientras que las especies indo-malayas dominan la composicion del conjunto, el maximo
nimero de endemismos del Himalaya, sugiere que estas especies estdn mds adaptadas al gradiente climdtico del
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Himalaya desde hace tiempo y las perturbaciones climdticas actualmente en curso, podrian dificultar su futura
supervivencia.

PALABRAS CLAVE: Lepidoptera, Geometridae, diversidad, altitud, Oeste del Himalaya, indicador de especies,
Uttarakhand, India.

Introduction

The distribution of species and higher taxa like families is known to change along environmental
gradients globally (BREHM & FIEDLER, 2003). One such gradient is the altitudinal gradient which
serves as a natural system for various experiments (BREHM & FIEDLER, 2003) in ecology providing
a diverse array of habitat and micro-climatic regimes and associated steep changes in the biotic and
abiotic factors in a small geographic area (HODKINSON, 2005). Thus, mountain ecosystems have
turned out to be an ideal system to study the factors governing the diversity and distribution of
organisms and to predict responses due to subtle climatic variation (ASHTON et al., 2016). These
ecosystems have now become critical areas for conservation need globally because of the high number
of endemic and climate sensitive species (FOSTER, 2001) and can be used as tools to monitor climate
change responses (BENISTON et al., 1997).

Different species show different patterns in altitudinal stratification, where some species occupy
very small altitudinal ranges and have a high turnover across altitudes, but there are species spread
across a wide range of environmental conditions (ASHTON et al., 2016). Many studies have found
altitudinal stratification in insect assemblages like ants (BURWELL & NAKAMURA, 2011), moths
(BREHM & FIEDLER, 2003; ASHTON et al., 2011), beetles (ESCOBAR et al., 2005), as well as
birds (WILLIAMS et al., 2010) and mammals (WILLIAMS, 1997). It is known from these studies that
different groups respond distinctively to altitude (STORK & BRENDALL, 1990), with particular
species staying restricted to high altitudes showing endemism (KESSLER, 2002; SZUMIK et al., 2012)
and high phylogenetic diversity (ZOU et al., 2016), thus demanding increased conservation efforts of
their habitats.

Moth assemblages react sensitively to environmental gradients and are distinctly stratified
altitudinally in tropical and subtropical forests (ASHTON er al., 2016). This kind of database certainly
is lacking in the Indian Himalayan Region (IHR) which as part of the world’s largest mountain
ecosystem, harbours a diverse and unique assemblage of faunal diversity due to its unique position at
the junction of the Palaearctic and Oriental regions. The Himalayan system, recognized as a globally
important biodiversity hotspot, is characterized by sharp environmental gradients due to rapid geo-
climatic variations generating diverse vegetation and community types. A baseline data of the
distribution of different families of nocturnal Lepidoptera along the altitude needs to be created, as little
information is available so as to pile on future research addressing the ecological patterns governing the
distribution and diversity as well as the effects of climate change.

The Geometridae Stephens, 1829, generally known as Looper moths, are the second most speciose
family of moths worldwide. They occur in every biogeographical region (SCOBLE et al., 1995) and
are a well-established model group for biodiversity studies in temperate and tropical regions. Their
altitudinal distribution patterns have been studied extensively in tropical South America (BREHM et
al., 2003, 2007; HILT et al., 2006), Africa (AXMACHER et al., 2004), Australia (KITCHING et al.,
2000) and South-east Asia (HOLLOWAY, 1985; CHEY et al., 1997; INTACHAT et al., 1997; BECK et
al., 2002). They have been proposed and experimentally demonstrated as a good biological indicator in
habitat assessment and monitoring program, as well as in climate change studies (CHEN et al., 2009).
Although the taxonomy of this family is well established for the temperate regions, the tropical areas
need large-scale revisions. Around 23,000 species have been described to date worldwide (SCOBLE &
HAUSMANN, 2007) with high synonymy at the species level which suggests much more revisionary
work to be done. The study of patterns of species description reveals that much revision of the
taxonomy is still required at the species level.

The present study aims to document Geometridae moths across different habitat types, along the
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elevation and vegetation gradient in the Indian state of Uttarakhand located in the Western Himalayan
Biogeographic Province. Our primary objective was to prepare a species compilation from primary
field data which can be compared with old records as well as be a baseline for future study. We also
investigated how major species groups of this important family are distributed along elevational and
vegetation gradients, how different biogeographic elements influence the overall faunal composition
and which would be the target species to monitor in future.

Materials and methods
STUDY AREA

The Uttarakhand state of India provides an epitome of the geological architecture of the entire
Himalaya. The 88% hilly state has 62% of its geographical area under forest cover (CHAWLA et al.,
2008). As making an initial inventory of particular taxa is an important first step towards any
conservation management program, we tried to cover as many as possible different forest and habitat
types according to major biomes and selected five heterogeneous landscapes. We sampled in
Dehradun-Rajaji Landscape (600 m to 800 m) harbouring Moist Sal forest habitat. Subtropical hill
forest habitats were sampled in Askot Wildlife Sanctuary (600 m to 1000 m). This landscape, located
along the India-Nepal border is also significant as a junction between the Western and Central
Himalaya, as floral elements from both these biogeographic zones converge here. Himalayan Moist
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Fig. 1.- The distribution of the light-trapping sites for Geometridae across 5 Protected Areas in the Indian State
of Uttarakhand.
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Temperate habitat was sampled in Govind Wildlife Sanctuary ranging from an elevation of 1400 m to
3600 m including major forest types like Subtropical Pine Broadleaved Mix forest, Moist Temperate
Deciduous forest, Western Mix Coniferous forest, Western Himalayan Upper Oak forest, and
Subalpine forest (CHAMPION & SETH, 1968). The sampling sites within Gangotri National Park,
owing to its special location as great vertical orientation, included habitats similar to the Trans-
Himalayan condition of the Tibetan Plateau. The Nanda Devi Biosphere Reserve, including Nanda
Devi National Park and Valley of Flowers National Park, harbours varied habitats like Himalayan
Dry Temperate forest and Alpine pastures. In total, 223 sampling nights (Table 1) were performed
between 2008 and 2015 in 197 sites (all the sites sampled are shown in Figure 1) across 5 Protected
Areas.

SAMPLING GEOMETRID MOTHS

Geometrid moths were sampled manually using a light trap running for 4 hours, in two sessions on
consecutive nights, from 8 pm to 12 midnight and from 12 midnight to 4 am at a particular site, to
ensure all the moths flying in a particular location or habitat in different quarters of the night could be
recorded. Details of sampling sessions and sampling effort in various PAs are provided in Table 1.
Light traps were set using a solar powered lantern and gas petromax equivalent to Mercury Vapour
(MV) bulb. The combination of light sources was placed in front of a white 3 x 1.8 m cloth sheet hung
between two vertical poles in such a way that it touched the surface and extended forward over the
ground slightly. This was to ensure enough resting place for individual moths after they were attracted
to light for live photography and collection. Some species were very active around a light trap and
never settled on the white sheet. They were collected using an insect net. No sampling occurred within
the period five days before to four days after the full moon, as light trapping is much less efficient
during these periods (MCGEACHIE, 1989; YELA & HOLYOAK, 1997).

Table 1.- Details of the Light-trap sampling done for Geometridae moth in the different Protected Areas of
Uttarakhand in the period 2008-20015 covering different seasons.

Protected Samoling session Sampling Seasons sampled Altitudinal range
Area pling nights P covered (m)
Dil?;j.lim- April-June, July-September, B Pre-Monsoon, Monsoon, 600-800
J4) October-November, 2009-2014 Post-monsoon
Landscape
. October-November, 2008;
Gangotri NP October, 2012 18 Post-monsoon 2400-3600
. April-June, July-September, Pre-Monsoon, Monsoon,
Govind WLS October-November, 2009-2012 84 Post-monsoon 1400-3600
Nanda Devi .
Biosphere April-June, August-October, 65 Pre-monsoon, Post- 2000-3800
2013-2015 monsoon
Reserve
May-June, September, Pre-monsoon, Post-
Askot WLS 2013- 2014 24 monsoon 600-1000

Individual moths were collected in a wide-mouth glass jar filled with Benzene vapour evaporating
from a cotton swab soaked in liquid Benzene and placed at the bottom of the glass jar. The specimens
were first sorted into morphospecies and later identified with the help of the available literature and by
comparison with the reference collections available at the Zoological Survey of India, Jabalpur and
Kolkata. The identification was done following HAMPSON (1892, 1894, 1895 and 1896),
HOLLOWAY (1993, 1996, 1997), BARLOW (1982), and HARUTA (2002). The nomenclature has
been followed after SCOBLE & HAUSMANN (2007). The voucher specimens were submitted to the
national repository at the Zoological Survey of India.
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Results

Altogether 168 species of Geometridae moths belonging to 99 genera of 5 subfamilies were
recorded from different Protected Areas (PAs) of Uttarakhand. The detailed species account with their
recorded altitudinal range, past altitudinal record and host plant information is provided in Appendix 1.

We recorded 20 species from Askot Landscape, 42 species from Dehradun-Rajaji Landscape, 112
species from Govind Wildlife Sanctuary, 15 Species from Gangotri National Park and 37 species from
Nanda Devi Biosphere Reserve. Among major forest types sampled, maximum numbers of species
were recorded from Western Mixed Coniferous forest (55 species) which was mainly the mid-elevation
area stretching from 2200 m to 2800 m altitude zone. Among other species-rich areas were Pine (Pinus
roxburghii) Mix forests (46 species) extending from 1400 m to 1800 m and Subalpine forest (43
species) between 3200 m to 3600 m. Riverine forest (9 species) and Moru Oak (Quercus dilatata)
forest (12 species) were among species-poor regions. The alpine scrubland, the semi-arid altitudinal
zone above 3600 m beyond tree-line yielded 20 species (Figure 2).
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Fig. 2.— The number of species recorded in the different types of forest sampled across all the sampling areas.
Western Mixed Coniferous forest was the most species-rich habitat followed by Pine Mix forest, Subalpine
forest and Moist Sal forest.

Among five subfamilies of Geometridae sampled across different elevation and forest types,
Ennominae were dominant (92 species), followed by Larentiinae (37 species), Geometrinae (28
species), Sterrhinae (11 species) and Desmobathrinae (1 species). Altitudinal distribution of the four
major subfamilies (Figure 3) showed that the subfamily Larentiinae was exceptionally distributed
towards higher altitude while the other three were diverse in lower and middle elevation zones. Mean
species distribution of the dominant subfamily Ennominae was recorded around 1400 m while most of
the species were recorded between 600 m to 2300 m and the species range extended up to 3400 m. The
mean species distribution of the subfamily Larentiinae was recorded around 2800 m while most of the
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species were recorded between 2500 m to 3300 m and the species range extended from 1800 m to 3600
m. The mean species distribution of Geometrinae was around 700 m while most of the species were
recorded from 600 m to 1300 m, and the species range extended up to 2500 m. For Sterrhinae, the
mean species distribution was around 1400 m, while most of the species were recorded from 700 m to
1700 m, and the species range extended up to 2900 m (Figure 3).
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Fig. 3.— The altitudinal distribution of four major subfamilies of the family Geometridae collected across all
sampling sites. While the subfamily Ennominae was widely distributed, species of subfamily Larentiinae had
clear preference for higher altitudes.

The subfamily composition of the Geometridae also changes according to various PAs covered,
depending on their elevational position (Figure 4). While there was a dominance of subfamily
Ennominae in all the PAs, except Gangotri NP, which being truly a high-altitude PA ranging above
3000 m, was dominated by Larentiinae. Notably, the lower altitude PAs like Askot and Dehradun
(Rajaji Landscape) were almost devoid of Larentiinae species, with no record from Dehradun at all.
Whereas, in other PAs, which had significant representation of high altitude forest types, like the Nanda
Devi Biosphere Reserve and the Govind Wildlife Sanctuary, Larentiinae species were present in high
numbers along with Ennominae species.

Among 12 tribes recorded of the subfamily Ennominae, Boarmiini was the dominant (37.5%)
followed by Hypochrosini (12.5%). The other main tribes were Eutoeini, Abraxini, Gnophini,
Ourapterygini and Macariini (6.25% each). Nine tribes were recorded of Larentiinae, among which,
30% of the species were from Cidariini, followed by Larentiini, Asthenini and Xanthorhoini (14.81%
each). Specimens of Tribe Eupitheciini and Perizomini were mostly excluded from the analysis since
their identification up to species level could not be confirmed except one species of Eupithecia and two
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Fig. 4.— No. of species in each subfamily of Geometridae sampled across different Protected Areas in the Indian
state Uttarakhand. The subfamily Ennominae was most numerous all through except in Gangotri NP. The
subfamily Larentiinae had significant representation in high altitude protected areas and almost absent from
lower altitude areas like Dehradun and Askot WLS.

species of Perizoma. Among Geometrinae, 43% species were recorded of tribe Geometrini, 29%
species were of tribe Pseudoterpnini and 23% of Hemitheini. Among Sterrhinae, nearly 50% specimens
were of Scopulini, whose identification up to species level was not very successful except one species,
viz. Scopula pulchellata.

We categorized each species into four Biogeographic components based on their regional and
global distribution from literature survey. Within Indian sub-region, 65% species were endemic to
Himalayan region, while 16% species were also common in Gangetic plains. Around 19% species had
common distribution throughout India (Figure 5a). Globally, 60% species were of Indo-Malayan origin,
while significant portion (22%) was of Sino-Himalayan origin. A minor representation (9%) was also
there of Eastern Palaearctic element while a similar proportion of species were also recorded which are
globally distributed (Figure 5b).

We compared each species’ maximum altitude record from past literature with highest altitude
recorded in the current study and were able to document possible range expansion for at least 15
species. Among these species we recorded altitudinal range expansion of more than 1000 m for 12
species: Abraxas irrorata (2000 m to 3400 m), Abraxas picaria (2000 m to 3400 m), Heterolocha
phoenicotaeniata (2000 m to 3200 m), Odontopera heydena (1500 m to 3200 m), Odontopera
lentiginosaria (600 m to 3200 m), Arichanna tenebraria (2000 m to 3400 m), Psyra debilis (2100 m to
3400 m), Eupithecia rajata (1500 m to 2800 m), Docirava aequilineata (Indian plains to 3400 m),
Docirava pudicata (Central India to 3200 m); for 2 species, around 1000 m expanse were recorded:
Laciniodes plurilinearia (2400 m to 3200 m) and Xanthorhoe hampsoni (2200 m to 3200 m).
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Fig. 5.- Biogeographic composition of sampled Geometridae assemblage: (a) Within Indian Subcontinent,
Himalayan species dominated, the rest commonly distributed throughout. (b) The global pattern was dominated
by Indo-Malayan species distributed along entire Himalayan breadth. There was significant proportion of Sino-
Himalayan species as well as Eastern Palaearctic species.

Characteristic moth species restricted to specific altitude or forest types were identified for each
vegetation type using the Indicator Species Analysis (DUFRENE & LEGENDRE, 1997) using program
PC-ORD. This method combines measures of specificity and fidelity and provides an indicator value
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(IndVal) for each species, as a percentage with an associated test of significance, with high and
significant percentages designating good indicator species. Three species were identified to be
characteristic of low altitude Pine-broadleaved mix forest, Semiothisa sufflata, Menophra subplagiata,
Scopula pulchellata; two species to Moist Temperate Deciduous forest: Sirinopteryx rufivinctata,
Odontopera kametaria; single species each, were restricted to Western Mixed Coniferous forest and
Kharsu Oak forest, Pseudopanthera himaleyica and Odontopera lentiginosaria respectively. The
highest altitude forest, Subalpine forest was characterized by nine specialized species which were not
recorded from any other forest types: Arichanna tenebraria, Photoscotosia amplicata, Opisthograptis
tridentifera, Photoscotosia multilinea, Venusia crassisigna, Abraxas gunsana, Triphosa rubrodotata,
Eustroma chalcoptera and Opisthograptis sulphurea (Table 2).

Table 2.— Indicator species of Geometridae family for different forest types sampled in Govind Wildlife Sanctuary
from 2009-2012 (Abbrv: SPBM: Subtropical Pine Broadleaved Mix forest, MTD: Moist Temperate Deciduous Forest,
WMC: Western Mix Coniferous forest, WHUOF: Western Himalayan Upper Oak forest, SAF: Subalpine forest).

Forest Types Species Subfamily Indicator Value Sig (P)
SPBM Semiothisa sufflata Ennominae 81.6 0.001
SPBM Menophra subplagiata Ennominae 78.4 0.0008
SPBM Scopula pulchellata Sterrhinae 75.4 0.0013
MTD Sirinopteryx rufivinctata Ennominae 77.5 0.009
MTD Odontopera kametaria Ennominae 56.4 0.0048
WMC Pseudopanthera himaleyica Ennominae 56.9 0.0577

WHUOF Odontopera lentiginosaria Ennominae 81 0.0051
SAF Arichanna tenebraria Ennominae 87.1 0.0004
SAF Photoscotosia amplicata Larentiinae 74.6 0.0009
SAF Opisthograptis tridentifera Ennominae 64.7 0.0033
SAF Photoscotosia multilinea Larentiinae 62.9 0.0024
SAF Venusia classisigna Larentiinae 62.9 0.0024
SAF Abraxas gunsana Ennominae 62.4 0.0032
SAF Triphosa rubrodotata Larentiinae 60.1 0.0166
SAF Eustroma chalcoptera Larentiinae 58.4 0.0069
SAF Opisthograptis sulphurea Ennominae 57.8 0.0099

Discussion

This study was an initial step towards better understanding of a long-neglected but diverse and
charismatic herbivorous insect assemblage in Himalayan temperate altitudinal gradient. The
diversity of this crucial group of nocturnal Lepidoptera has not been systematically inventoried in
the Indian Himalaya except WALIA (2005) and SMETACEK (2008). Thus, the study recorded
several species which were either first-time record from India, or from the Western Himalayan state
of Uttarakhand. After intensive literature survey, we documented 36 species which were previously
unrecorded from Uttarakhand. Among them 19 species were of subfamily Ennominae: Anonychia
violacea, Biston falcata, Psilalcis inceptaria, Medasina interruptaria, Medasina cervina,
Erebomorpha fulguraria, Ourapteryx convergens, Arichanna tenebraria, Gnophos albidior,
Hypomecis ratotaria, Loxaspilates hastigera, Odontopera heydena, Odontopera lentiginosaria,
Plagodis inustaria, Psyra debilis, Opisthograptis sulphurea, Opisthograptis tridentifera,
Sirinopteryx rufivinctata and Tanaoctenia haliaria; 3 species of subfamily Geometrinae:
Chlorochaeta inductaria, Chlorochaeta pictipennis, Pingasa rubicunda; and 13 species were of
subfamily Larentiinae: Photoscotosia multilinea, Photoscotosia metachryseis, Cidaria aurata,
Electrophaes recta, Eustroma chalcoptera, Hydrelia bicolorata, Stamnodes pamphilata,
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Trichopterigia rufinotata, Triphosa rubrodotata, Perizoma albofasciata, Euphyia stellata,
Xanthorhoe hampsoni and Heterothera dentifasciata. One species Rhodostrophia pelloniaria of
subfamily Sterrhinae was also the first record from Western Himalaya.

Latitudinal species richness gradients are studied in mountain ecosystems in a much smaller
scale but are more ecologically informative (SANDERS & RAHBEK, 2012). In high altitude areas,
the geographical distance between different habitat or environments is very small, resulting in steep
ecological gradients and the influence of various factors on biodiversity can easily be teased apart
(AXMACHER et al., 2004). BREHM et al. (2003) studied elevational patterns of Geometrid moths
in the Andean rainforest and found a maximum diversity between 1040 m and 2670 m, revealing a
distinctive pattern, whereas SCHULZE (2000) showed that high levels of diversity in geometrid
moth communities existed over a broad elevational range in a tropical mountain rainforest in Mt.
Kinabalu, Borneo. There was a gap in studies from Himalayan temperate altitudinal gradient leading
to no robust or generalized pattern of species diversity across these mountain ecosystems. The
present study covering a wide altitudinal and geographical stretch tried to achieve equal sampling
effort all through the gradient. Initial analysis suggested multi-modal peaks in diversity around 1400
m, 2600 m, and 3200 m.

Biotic interactions coupled with ecological and physiological characteristics of the species act
as environmental filters (WEBB er al., 2002; GRAHAM eft al., 2009) governing the species
assemblages along the elevational and vegetational gradient. Not much is known about the climatic
barriers influencing the moth assemblages, but the larval host plant availability must be substantial
for the specialist species. But this constraint will not apply to specialists whose host plants are
distributed across different elevations (BREHM et al., 2013). The host plant information compiled
here for each species reflected that majority of the geometrid species are not even specialists as most
belonging to the subfamily Ennominae are polyphagous. Polyphagy was more prominent for the
species distributed in wider altitudinal range than restricted-range species.

The result from this study showed a similar pattern of distribution of subfamilies as in
Ecuadorian Andes (BREHM & FIEDLER, 2003) with Ennominae being the most abundant family at
the lower altitudes and higher altitude places showing more abundance of the subfamily Larentiinae.
Species found at lower elevations are intolerant to environmental stochasticity according to
Rapoport’s “rescue” hypothesis. Thus, species which occupy higher elevations have a larger range
of tolerances and large elevational range (BREHM et al., 2007). Species that occupy high altitude
areas must have the physiological characters to comply with the cooler temperatures and affiliation
to the host plants that have colonised the upper areas (BREHM et al., 2013). The underlying factors
are yet to be known, but it can be speculated that the Larentiinae moths are better suited to the
cooler environments than the member of other subfamilies, especially Sterrhinae and Geometrinae
(BREHM et al., 2013). The montane characteristics of Larentiinae was already explained by
HOLLOWAY (1987), but the physiological properties that allow the moths of this subfamily to be
unusually tolerant of unfavourable conditions remain unknown (BREHM & FIEDLER, 2003). The
primary predators of moths (bats and birds) also show a decline in species richness and abundance
as we go up the elevation (RAHBECK, 1997). Larentiinae moths have a much weaker body
structure than the other sub-families making them weak flyers and thus might benefit in a predator-
free environment (BREHM & FIEDLER, 2003). However, the Geometridae moths are found to be
less affected by temperature limitations than the other nocturnal moths (BECK et al., 2011). Thus,
moderate host plant specificity coupled with adaptability to cooler temperatures describes the
patterns in species distribution across the elevation (BREHM et al., 2013).

This study has covered an elevational range from 600 m to 3800 m spread across different
protected areas of Uttarakhand. Still there is a gap in moth samples between 1000 m to 1500 m,
which is mainly due to the absence of suitable natural sites in this range which are free from human
disturbance. The sampling of entire elevational gradient would generate a more discernible pattern
with relevant ecological explanations. The proportion of one taxon, when compared to other can be
used for determining the species numbers (COLWELL & CODDINGTON, 1994), but it requires
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ample representation throughout the sampling effort. Determining the subfamily composition along
environmental gradients allowed us to explore a significant pattern which complements the
measures of species diversity (BREHM & FIEDLER, 2003). It was found that preference of the
subfamily Larentiinae for higher altitude sites holds true even in Himalayan context, and this pattern
can be regarded as a universal phenomenon, irrespective of biogeographic positions. Concerning
Lepidoptera, Himalaya represents a mixing ground of Palaearctic and Indo-Malayan communities
which have caused a proliferation of species usually not found outside tropics. Biogeographically,
the Himalayan range straddles a transition zone between the Palaearctic and Indo-Malayan realms.
Species from both realms are found in the hotspot. High percentage of Himalayan endemics among
sampled Geometridae species suggested that this assemblage is long adapted to Himalayan climatic
gradient and human or climate-induced habitat alteration may threaten their future survival. For at
least 15 species, a new altitudinal limit has been documented. In majority of the cases, the previous
records being more than hundred years old and the shift recorded more than 1000 m, these species
can be targeted for detailed life history and distribution study to confirm whether these range
expansions are due to climate alteration or other stochastic factors. Climate induced shift in
altitudinal range has already been recorded for moth assemblages in Finland (PARMESAN, 2006)
and Borneo (CHEN et al., 2009).

The selection of suitable indicator species depends on several criteria. An effective indicator
needs to be present in large numbers, be easily recognizable, as well as being sensitive to
environmental variables (SCOBLE, 1995; HOLLOWAY, 1998). Moth groups that are sensitive to
floristic change and which have low vagility (ASHTON et al., 2011) fulfil these criteria and have
been demonstrated to be good indicators across a variety of ecological investigations (HOLLOWAY,
1985; SCOBLE, 1995; KITCHING et al., 2000; BECK et al., 2002). The analyses presented here
suggested a set of 16 species of Indicators which may be useful as part of a multi-taxon predictor set
for future monitoring of the impact of global warming on forest biodiversity. The existence of clear
cut patterns of altitudinally delimited moth assemblages, with particular species having restricted
altitudinal distributions, suggests that selected moth taxa will be useful in tracking any upward shifts
in distribution and invasions of higher altitudes, a likely consequence of global warming. It also
suggests that the highly distinctive upper elevation assemblage (the subalpine set of indicators) must
be regarded as vulnerable and of conservation concern.

Although our data is still scattered and more intensive sampling can result in more addition to
this species record of Geometridae, future research on this current database should benefit the
conservation of entire moth assemblage and their habitats in Western Himalayan Biogeographic
province.
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Appendix I.— The complete species account of 168 Geometridae recorded and identified in this study. The current
valid name of species is provided after consultation of Lepindex (http://www.nhm.ac.uk/our-science/data/lepindex/).
Host plant information is compiled from Host (http://www.nhm.ac.uk/our-science/data/hostplants/) and other
relevant species-specific publications. Current altitudinal range from where the species is recorded is provided along
with old altitudinal record of the species compiled from SMETACEK (2008), WALIA (2005) and original

description of the species published mainly in Proceedings of Zoological Society, London in the years 1835-1897.

Subfamly | Specis | Author,Year | Localtes - PA distgll)‘:t‘i'::(m) 02::zlf“;::;:‘;l"‘lo‘i"l‘:gl‘:;“s(;‘:e) Host plant (Globalrecord)
Ennominae  [Abraxas irrorata Moore, 1867 [Govind WLS  |3200-3400 2000 (1867: West Bengal) No Record
Ennominae  |Abraxas peregrina__|Inoue, 1995 |Govind WLS | 1200-1400 1600 (1995: Nepal) No Record
Ennominae  |Abraxas picaria Moore, 1867 | Govind WLS,  {2000-3000, 2000 (1868: Uttarakhand) No Record
NDBR 3000-3400
Ennominae | Abraxas sylvata Scopoli, 1763 {Govind WLS, ~ {600-800, 450-2400 (2008: Uttarakhand) Betulaceae (Betula sp., Corylus sp.),
Dehradun, 2600-3400 Ulmaceae (Ulmus sp.), Rosaceae
NDBR (Prunus sp.), Fagaceae (Fagus sp.),
Rhamnaceae (Frangula sp.)
Ennominae | Alcis variegata Moore, 1888 | Dehradun 600-800 2062 (1867: West Bengal) / Fagaceae (Quercus sp.), Rosaceae (Rubus,
450-2200 (2008: Uttarakhand) Malus), Pinaceae (Pinus sp.)
as Genus host plant
Ennominae  |Alcis prosoica Wehrli, 1943 |NDBR 25002700 No old altitude record Fagaceae (Quercus sp.), Rosaceae
(Rubus, Malus), Pinaceae (Pinus sp.)
as Genus host plant
Ennominae | Amblychia Guenée, 1858 | Dehradun 600-800 450-1500 (2008: Uttarakhand) Lauraceae
angeronaria
Ennominae | Anonychia lativitta | Moore, 1888 | Govind WLS,  {2600-3000 2000 (1888: West Bengal) No Record
NDBR
Ennominae | Anonychia violacea  |Moore, 1888 | Gangotri NP, {1800-3200 2000 (1881: West Bengal) No Record
Govind WLS,
NDBR
Ennominae  |Anonychia exilis Yazaki, 1994 |NDBR 2200-2400 No old altitude record No Record
Ennominae  |Arichanna flavinigra | Hampson, 1907 |NDBR 2200-2600, No old altitude record Ericaceae (Rhododendron sp.)
3000-3200
Ennominae |Arichanna picaria | Wileman, 1910 [NDBR 3000-3200 No old altitude record Ericaceae (Rhododendron sp.)
Ennominae  [Arichanna tenebraria |Moore, 1867  [Govind WLS, |2400-2600, 2000 (1888: West Bengal) Ericaceae (Rhododendron sp.)
NDBR 3000-3400
Ennominae | Biston (Buzura) Guenée, 1858 | Askot WLS,  {600-800, 450-1500 (2008: Uttarakhand) Apocynaceae (Carissa carandas),
suppressaria Govind WLS, 12200-2400 Lauraceae (Cassia auriculata, Cassia
Dehradun fistula, Litsea monopetala), Lythraceae
(Lagerstroemia indica), Fabaceae
(Acacia catechu), Euphorbiaceae
(Aleurites montana), Fabaceae
(Bauhinia variegata), Bombacaceae
(Bombax ceiba), Theaceae
(Camellia sinensis), apindaceae
(Dodonaea viscosa), Myrtaceae
(Eugenia cumini)
Ennominae |Biston falcata Warren, 1893 | Govind WLS |2800-3200 No old altitude record Polyphagous
Ennominae | Buzura bengaliaria | Guenée, 1858 | Govind WLS |2000-2200 1500 (2008: Uttarakhand) Theaceac (Camellia sinensis)
Ennominae | Corymica arnearia | Walker, 1860 | Dehradun 600-800 450-1500 (2008: Uttarakhand) Lauraceae (Cinnamomum camphora
Oriental region)
Ennominae | Corymica deducta | Walker, 1866 | Dehradun 600-800 450-1500 (2008: Uttarakhand) Lauraceae (Alseodaphne
semecarpifolia)
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Ennominae | Corymica specularia | Warren, 1896 | Dehradun 600-800 450-1500 (2008: Uttarakhand) Lauraceae (Lindera praecox
(oblongimacula) recorded from Japan)
Ennominae | Dalima patularia Walker, 1860  [Dehradun 600-800 450-1500 (2008: Uttarakhand) No Record
Ennominae | Dasyboarmia Warren, 1894 | Dehradun 600-800 450-1500 (2008: Uttarakhand) Apocynaceae
Ennominae | Ectropis Duponchel, | Dehradun 600-800 No old altitude record Pinaceae (Tsuga sp., Abies sp.,
crepuscularia 1829 Pseudotsuga sp., Larix sp., Picea sp.),
Cupressaceae (Thuja sp.), Rosaceae
(Rubus sp., Sorbus sp.), Betulaceae
(Alnus sp., Betula sp.), Salicaceae (Salix sp.)
Ennominae | Elphos pardicelata | Walker, 1862 | Govind WLS [ 1600-2400 2400 (2008: Uttarakhand) Lauraceae
Ennominae | Erebomorpha Walker, 1860 ~ {Govind WLS  |2400-2800 No old altitude record Theaceac (Camellia sinensis)
ulguraria
Ennominae | Fascellina Walker, 1860 | Dehradun 600-800 450-1500 (2008: Uttarakhand) Lauraceae (Alseodaphne semecarpifolia,
chromataria Cinnamonum zeylanicum, Litsea
monopetala, Persea gamblei,
Phoebe lanceolata)
Ennominae | Fascellina plagiata | Walker, 1866 | Askot WLS, ~1600-800, 450-2400 (2008: Uttarakhand) Lauraceae (Alseodaphne sp.,
Govind WLS, |1200-1400 Beilschmiedia sp., Cinnamommum sp.)
Dehradun
Ennominae | Gnophos albidior | Hampson, 1895|Govind WLS, - {1600-1900, 1700 (1895: Nagaland) No Record
NDBR 2000-2200
Ennominae  |Heterocallia Swinhoe, 1891 [Govind WLS  [1200-1400, 1500 (2008: Uttarakhand) No Record
temeraria 1800-2000
Ennominae | Heterolocha patalata | Felder, 1874 |NDBR 2000-2200 1500 (2008: Uttarakhand) No Record
Ennominae | Heterolocha Kollar, 1844 |Govind WLS [ 1800-3200 2000 (1844: Uttarakhand) Plumbaginaceae (Plumbago auriculata)
phoenicotaeniata
Ennominae | Heterostegane sp. Askot WS 1600-800 No old altitude record Leguminosae
Ennominae | Heterostegane Walker, 1863 [ Govind WLS, |600-800, 450-1500 (2008: Uttarakhand) Fabaceae (Acacia sp., Mimosa sp.)
subtessellata Dehradun 1400-1600
Ennominae  |Hirasa muscosaria | Walker, 1866 | Govind WLS  |1200-2800 No old altitude record Fabaceae ((Quercus sp.)
Ennominae  Hyperythra lutea Stoll, 1781 Govind WLS,  {2400-2600 600 (2008: Uttarakhand) Rhamnaceae (Gouania leptostachya),
Dehradun (Ziziphus oenoplia)
Ennominae | Hypomecis cineracea |Moore, 1888 | Dehradun 600-800 450-600 (2008: Uttarakhand) No Record
Ennominae | Hypomecis ratotaria__| Swinhoe, 1894 |Govind WLS | 1200-2400 No old altitude record Betulaceae, Rosaceae, Fagaceae
Ennominae | Hyposidra violescens | Hampson, 1895 | Dehradun 600-800 450-1500 (2008: Uttarakhand) Theaceac (Camellia sinensis)
Ennominae | Krananda sp. Govind WLS, | 600-800, No old altitude record No Record
Askot WLS |1200-1400
Ennominae | Leptomiza calcearia | Walker, 1860 | Dehradun 600-800 450-2400 (2008: Uttarakhand) Rosaceae (Rubus sp.)
Ennominae | Lomographa distans | Warren, 1894 |NDBR 2000-2200 1200-2400 (2003: Himachal Pradesh) [Rosaceae (Malus sp.)
Ennominae  |Lomographa sp.1 Govind WLS |1200-1400, 2200- | No old altitude record Leguminosae, Rosaceae
2400, 2800-3000,
3400-3600
Ennominae  |Lomographa sp.2 NDBR 2400-2600 No old altitude record Leguminosae, Rosaceae
Ennominae | Loxaspilates hastigera|Butler, 1889 | Govind WLS,  {600-800, 3142 (1889: Himachal Pradesh) No Record
Dehradun, 1200-1400,
NDBR 3400-3600
Ennominae | Loxaspilates Moore, 1897 |NDBR 3400-3600 No old altitude record No Record
obliquaria
Ennominae | Luxiaria phyllosaria | Walker, 1860 | Dehradun 600-800 450-600 (2008: Uttarakhand) Melastomataceae
Ennominae | Luxiaria sp. Govind WLS  |1200-1400 No old altitude record Melastomataceae
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Ennominae  Medasina albidaria | Walker, 1866 | Govind WLS, |1400-3200 1500 (2008: Uttarakhand) Pinaceae (Pinus wallichiana),
Gangotri NP, Rosaceae (Prunus sp., Rosa sp.)
NDBR
Ennominae | Medasina cervina - |Warren, 1893 |Govind WLS, 12000-3200 No old altitude record No Record
NDBR
Ennominae | Medasina interruptarid Moore, 1867 | Govind WLS ]2400-3000 No old altitude record No Record
Ennominae | Menophra bicornuta_|Inoue, 1990 | Govind WLS | 1400-1600 2000 (1990) Polyphagous
Ennominae | Menophra subplagiata| Walker, 1860 | Govind WLS, - [1200-1600, 1500 (2005: Himachal Pradesh) Fagaceae (Castanea crenata,
NDBR 2200-2400 Quercus serrata)
Ennominae | Odontopera heydena | Swinhoe, 1894 |Govind WLS  {2000-2200, 1500 (1894: Meghlaya) Theaceae (Camellia sinensis)
3000-3200
Ennominae | Odontopera Felder, 1873 |Govind WLS, |1800-2600 No old altitude record Fabaceae (Bauhinia variegata),
kametaria NDBR Oleaceae (Jasminium sp.)
Ennominae | Odontopera Moore, 1867  [Govind WLS  |2200-3200 670 (2005: Himachal Pradesh) No Record
lentiginosaria
Ennominae | Odontopera Moore, 1867  [Govind WLS  |3200-3400 No old altitude record Theaceae (Camellia sinensis)
obliguaria
Ennominae  |Ophthalmitis Guenée, 1858 | Govind WLS | 1200-1400 450-1500 (2008: Uttarakhand) Flacourtiaceae (Caesaria elliptica)
herbidaria
Ennominae | Opthalmitis sp. Askot WLS 1600800 No old altitude record No Record
Ennominae | Opisthograptis Butler, 1880 | Govind WLS  |2400-3600 2000 (1880: West Bengal) Rosaceae, Betulaceae
sulphurea
Ennominae | Opisthograptis Moore, 1888 |Govind WLS | 1800-2000, 2000 (1888: Uttarakhand) Rosaceae, Betulaceae
tridentifera 2800-3400
Ennominae | Opisthograptis Linnaeus, 1758 |NDBR 2000-2800 No old altitude record Betulaceae (Betula sp.), Rosaceae
luteola (Malus, Sorbus, Prunus),
Salicaceae (Salix)
Ennominae | Qurapteryx clara Butler, 1880  [Dehradun 600-800 450-1500 (2008: Uttarakhand) No Record
Ennominae | OQurapteryx Warren, 1897 | Govind WLS  {2400-2600 2200 (1897: Himachal Pradesh) No Record
convergens
Ennominae | Ourapteryx ebuleata | Guenée, 1858 |Govind WLS, ~ {1200-1400, 2400- | 1500-2400 (2008: Uttarakhand) Symplocaceae (Symplocos sp.)
Gangotri NP 12600, 3200-3400
Ennominae | Ourapteryx Walker, 1862 |Govind WLS  {2400-2600 1500 (2008: Uttarakhand) No Record
sciticaudaria
Ennominae | Peratophyga Kollar, 1844 | Govind WLS, 600800, 1200- 2000, 1500 (2005: Himachal Pradesh) /| Hypericaceae (Hypericum sp.)
hyalinata Dehradun 1400, 1800-2000 {450-2400 (2008: Uttarakhand)
Ennominae | Percnia belluaria Guenée, 1858 [Govind WLS  |1200-1400, 2000- | No old altitude record Lauraceae
2200, 3000-3200
Ennominae | Petelia distracta Walker, 1860 | Dehradun 600-800 450-1500 (2008: Uttarakhand) Rhamnaceae (Gouania sp., Ziziphus sp.,
Hovenia sp.)
Ennominae | Phthonandria Butler, 1881 | Govind WLS | 1800-2000 850 (1990: West Bengal) / Moraceae (Morus sp.)
atrilineata 1500 (2008: Uttarakhand)
Ennominae | Plagodis inusitaria ~ |Moore, 1867 | Govind WLS |2800-3000 No old altitude record Sapindaceae (Acer sp. ), Betulaceae
(Betula sp.), Salicaceae (Salix sp.),
Pinaceae (Picea sp.)
Ennominae  |Plagodis reticulata | Warren, 1893 | Govind WLS |2400-3000 1500 (2008: Uttarakhand) Sapindaceae (Acer sp.), Betulaceae
(Betula sp.), Salicaceae (Salix sp.),
Pinaceae (Picea sp.)
Ennominae | Pseudomiza Moore, 1867  {Govind WLS, |1200-1400, 1500-2400 (2008: Uttarakhand) No Record
cruentaria NDBR 2000-2600
Ennominae | Pseudopanthera Kollar, 1848 | Govind WLS | 1600-2600 2200 (2005: Uttarakhand), 2000 Labiatae
himaleyica (1844: Uttarakhand)
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Ennominae | Psilalcis inceptaria__| Walker, 1866 | Govind WLS | 1400-3000 No old altitude record Polyphagous
Ennominae | Psyra angulifera Walker, 1866 | Govind WLS,  {2000-3200 2400 (2008: Uttarakhand) Polyphagous
NDBR
Ennominae | Psyra debilis Warren, 1888 | Govind WLS, | 1600-2800, 2100(1889: Himachal Pradesh) Polyphagous
NDBR 3200-3400
Ennominae | Psyra falcipennis | Yazaki, 1994 |Govind WLS  {2200-2600 No old altitude record Polyphagous, Rosaceae
Ennominae | Psyra similaria Moore, 1888 | Govind WLS  |2200-3000 2000 (1868: Himachal Pradesh) Polyphagous
Ennominae | Psyra crypta Yazaki, 1994 |NDBR 2400-2800 No old altitude record No Record
Ennominae  [Semiothisa eleonora | Cramer, 1780  [Dehradun 600-800 450-1500 (2008 Uttarakhand) No Record
Ennominae | Semiothisa nora Walker, 1861 | Askot WLS, {2200-2400 2000 (1861: West Bengal) Cupressaceae (Juniperus sp.)
Govind WLS
Ennominae  |Semiothisa sufflata | Guenée, 1858 | Govind WLS  |1200-1600 No old altitude record Betulaceae (Alnus sp.), Salicaceae
(Salix sp.)
Ennominae | Sirinopteryx Walker, 1862 | Govind WLS | 1600-2200 2000 (1863: West Bengal) No Record
rifivinctata
Ennominae  [Stenorumia ablunata | Guenée, 1858 [NDBR 2000-2200 1500-2400 (2008: Uttarakhand) Solanaceae (Solanum tuberosum)
Ennominae | Stenorumia sp. Govind WLS  13000-3200 No old altitude record Solanaceae
Ennominae | Tanaoctenia haliaria | Walker, 1861 | Govind WLS, 2200-2800 No old altitude record Fagaceae
NDBR
Ennominae | Thinopteryx Kollar, 1844 [Govind WLS, [1200-1400 2000 (1844: Uttarakhand) / Vitacea (Parthenocissus
crocoptera Dehradun 450-1500 (2008: Uttarakhand) quinguefolia), (Vitis sp.)
Ennominae | Thinopteryx nebulosa | Butler, 1883 | Dehradun 600-800 450-1500 (2008: Uttarakhand) Vitaceae (Vitis sp., Amelopsis sp.)
Ennominae | Xandrames Walker, 1860  {Govind WLS | 1400-1800 No old altitude record Lauraceae (Lindera praecox
latiferaria Recorded from Japan)
Ennominae | Zamarada symmetra | Fletcher, 1974 | Dehradun 600-800 No old altitude record No Record
Ennominae | Zeheba aureatoides | Holloway, 1983 | Askot WLS  [600-800 2000 (1887: West Bengal) No Record
Ennominae | Zeheba sp. Govind WLS | 1200-1400 No Record
Ennominae | Ctenognophos sp. NDBR 2000-3600 No Record
Larentiinae | Chartographa sp. Govind WLS  2200-2400 No Record
Larentiinae | Chartographa Hampson, 1895|NDBR 2600-2800 No old altitude record No Record
trigoniplaga
Larentiinae | Cidaria aurata Moore, 1867  [Govind WLS | 1400-1600, 2200- | No old altitude record Rosaceae
2400, 3200-3400
Larentiinae | Cidaria catenaria ~ |Moore, 1971 |NDBR 2400-2800 No old altitude record No Record
Larentiinae | Colostygia Kollar, 1844 |Govind WLS, ~ {1400-3600 2000 (1844 Uttarakhand) Rubiaceae (Galium sp. recorded
albigirata Gangotri NP from Europe)
Larentiinae | Docirava Walker, 1863 | Govind WLS,  {2400-2600, No old altitude record Rosaceae
aequilineata Gangotri NP 13200-3400
Larentiinae | Docirava pudicata | Guenée, 1858 | Govind WLS, - {1800-2000, 2400- | No old altitude record Rosaceae, Labiatae
NDBR 2600, 3000-3200
Larentiinae | Dysstroma sp. Govind WLS,  |1400-1600, 2000-7600, 3000-3400 Betulaceae (Alnus sp.), Salicaceae
Gangotri NP (Salix sp.), Rosaceae (Sorbus sp., Rubus sp.)
Larentiinae | Ecliptopera Prout, 1940 |Govind WLS,  {1400-1600, 2200- |No old altitude record Balsaminaceae (mpatiens sp.)
postpallida Gangotri NP 12400, 2800-3600
Larentiinae | Electrophaes aliena | Butler, 1880 | Askot WLS 1600-800 1300 (1940: Himachal Pradesh) / No Record
1500 (2008: Uttarakhand)
Larentiinae | Electrophaes recta | Yazaki, 1994 | Govind WLS, |1600-2800, No old altitude record Betulaceae, Rosaceae, Fagaceae
NDBR 3200-3400
Larentiinae | Electrophaes Yazaki, 1994  |[NDBR 3000-3200 No old altitude record Betulaceae, Rosaceae, Fagaceae
marginata
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Larentiinae | Euphyia coangulata | Prout, 1914 | Govind WLS, | 1600-3400 No old altitude record Betulaceae (Betula sp.), Salicaceae
NDBR (Salix sp.), Ulmaceae (Ulmus sp.),
Caryophyllaceae (Stellaria sp.),
Rosaceae (Rubus sp.)
Larentiinae | Euphyia stellata Warren, 1893 |Govind WLS  {2600-3600 No old altitude record Betulaceae (Betula sp.), Salicaceae
(Salix sp.), Ulmaceae (Ulimus sp.)
Larentiinae | Euphyia subangulata_|Kollar, 1844 [NDBR 2400-2600 2000 (1844: Uttarakhand) No Record
Larentiinae | Eupithecia rajata Guenée, 1858 | Gangotri NP, | 1400-1600, 1500 (2008: Uttarakhand) Pinaceae (Abies sp.), Betulaceae(Alnus sp.)
NDBR 2400-2800
Larentiinae | Eustroma Hampson, 1895 | Govind WLS 20002200, 3048 (1895: Sikkim) Balsaminaceae (Impatiens sp.)
chalcoptera 3200-3600
Larentiinge | Heterothera Hampson, 1895 Govind WLS, - {1400-2000 2100 (1895: Himachal Pradesh) Pinaceae (Cedrus deodara)
dentifasciata NDBR
Larentiinae  |Hydrelia bicolorata - |Moore, 1867 | Govind WLS, |1800-2400 No old altitude record Betulaceae (Betula sp.),
NDBR Ulmaceae (Ulmus sp.)
Larentiinae | Laciniodes Moore, 1867 |Govind WLS  {2000-2400, 2000 (1868: West Bengal) / Rubiaceae, Rosaceae, Oleaceae
plurilinearia 3000-3200 2400 (2008: Uttarakhand)
Larentiinae | Larentia nigralbata | Warren, 1888 |NDBR 2400-2800 No old altitude record No Record
Larentiinae | Perizoma Moore, 1888 | Govind WLS, | 1400-2600, 2000 (1888: Uttarakhand) No Record
albofasciata Gangotri NP, 13000-3400
NDBR
Larentiinae | Perizoma seriata Moore, 1888 |Govind WLS, | 1400-1600, 2000 (1888: Uttarakhand) No Record
Gangotri NP, 12200-3600
NDBR
Larentiinae | Photoscotosia Walker, 1862 |Govind WLS {2200-3600 No old altitude record Rosaceae, Fagaceae
amplicata
Larentiinae | Photoscotosia Hampson, 1896 | Govind WLS, - {2200-2400, No old altitude record Rosaceae
metachryseis NDBR 2800-3200
Larentiinae | Photoscotosia Walker, 1862 {Govind WLS, |1600-3600 1500 (2008: Uttarakhand) Rosaceae (Rubus sp., Rubus ellipticus)
miniosata Gangotri NP,
NDBR
Larentiinae | Photoscotosia Warren, 1893 [Govind WLS 30003600 No old altitude record Rosaceae
multilinea
Larentiinae | Rheumaptera Hampson, 1902 [NDBR 3000-3200 No old altitude record Betulaceae (Betula sp., Alnus sp.),
melanoplagia Salicaceae (Salix sp.),
Berberidaceae (Berberis sp.)
Larentiinae | Rheumaptera sp. Govind WLS  |3400-3600 No old altitude record Betulaceae (Betula sp., Alnus sp.),
Salicaceae (Salix sp.), Berberidaceae
(Berberis sp.)
Larentiinae | Stamnodes Felder, 1875 | Govind WLS  |2400-3400 No old altitude record Rosaceae
pamphilata
Larentiinae | Trichopterigia Butler, 1889 [Govind WLS  |1200-1400 2740 (1889: Himachal Pradesh) Fagaceae ((Quercus sp.)
rufinotata
Larentiinae | Triphosa Walker, 1862 |Govind WLS, | 1400-1600, No old altitude record Rosaceae (Pyrus sp., Prunus sp.),
rubrodotata Gangotri NP ]2400-3400 Rhamnaceae (Rhamnus sp.)
Larentiinae | Venusia crassisigna  |Tnoue, 1987 |Govind WLS,  {2400-2600, No old altitude record Betulaceae (Alnus sp., Betula sp.),
NDBR 3000-3600 Salicaceae (Salix sp.), Fagaceae
(Quercus sp.), Rosaceae (Malus sp.,
Sorbus sp.)
Larentiinae | Venusia roseicosta | Yazaki, 1994 |Govind WLS  |3000-3600 No old altitude record Betulaceae (Alnus sp., Betula sp.),

Salicaceae (Salix sp.), Fagaceae
(Quercus sp.), Rosaceae
(Malus sp., Sorbus sp.)
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Larentiinae | Xanthorhoe hampsoni | Prout, 1925 | Govind WLS 30003200 No old altitude record Polyphagous
Larentiinae | Lobogonodes sp. NDBR 2300-2500 No old altitude record No Record
Larentiinae  |Aplocera uniformata | Urbahn, 1971 |NDBR 2200-2400 No old altitude record Guttiferae (Hypericum) as Genus host plant
Sterrhinae Chrysocraspeda Guenée, 1858  [Govind WLS,  [600-800, No old altitude record Myrtaceae (Syzygium cumini)
olearia Dehradun 2200-2400
Sterrhinae Organopoda carearia| Walker, 1861 | Askot WLS  {600-800 1500 (2008: Uttarakhand) No Record
Sterrhinae Problepsis albidior | Warren, 1899 [Askot WLS, 600-800, 1300 (1899: Himachal Pradesh) Oleaceae
Govind WLS ] 1600-1800
Sterrhinae Problepsis vulgaris | Butler, 1889 | Askot WLS, |600-800, 733 (1889: Himachal Pradesh) / No Record
Govind WLS, | 1400-1600 450-1500 (2008: Uttarakhand)
Dehradun
Sterthinae | Rhodometra sacraria | Linnaeus, 1767 | Askot WLS,  [600-800, 1500 (2008) Polygonaceae (Polygonum sp., Rumex sp.,
Govind WLS  |2800-3000 Oxygonum sp.), Rosaceae (Malus sp.),
Anacardiaceae (Rhus sp.)
Sterrhinae Rhodostrophia Guenée, 1858 | Govind WLS, | 1400-1600, 1300 (1935: Himachal Pradesh) No Record
pelloniaria Gangotri NP 12400-2800
Sterrhinae Rhodostrophia Warren, 1895 |NDBR 2300-2500 2200 (1895: West Bengal) No Record
olivacea
Sterrhinae Scopula pulchellata | Fabricius, 1794 | Askot WLS, |600-800, No old altitude record Plumbaginaceae (Plumbago sp. East Aftica)
Govind WLS | 1200-1600
Sterrhinae Timandra griseata | Petersen 1902 | Govind WLS | 1400-1600 No old altitude record Polygonaceae (Polygonum chinense)
Sterrhinae Timandra ruptilinea | Warren, 1897 | Govind WLS | 1400-1600 No old altitude record No Record
Sterrhinae Traminda mundissima | Walker, 1861 | Dehradun 600-800 450-1500 (2008: Uttarakhand) No Record
Geometrinae | Agathia carissima | Butler, 1878 | Dehradun 600-800 No old altitude record Asclepiadaceae (Cynanchum wilfordi,
Metaplexis japonica) (Recorded from Japan)
Geometrinae | Agathia hemithearia | Guenée, 1858 | Govind WLS | 1200-1600 1500 (2008: Uttarakhand) Apocynaceae (Carissa sp., Holarrhena sp.,
Nerium sp., Tabernaemontana sp.)
Geometrinae ~ |Agathia hilarata Guenée, 1858 | Askot WLS  |600-800 1500 (2008: Uttarakhand) Apocynaceae (Trachelospernum carissa,
T jasminoides)
Geometrinae ~ |Agathia lycaenaria  |Kollar, 1844 | Dehradun 600-800 2000 (1848: Uttarakhand) / Apocynaceae (Nerium sp., Nerium oleander,
450-1500 (2008: Uttarakhand) Tuber heyneana, T. divaricata)
Geometrinae  |Anisozyga gavissima | Walker, 1861 |Dehradun,  [600-800, 1500 (2008: Uttarakhand) No Record
Govind WLS | 1400-1600
Geometrinae ~ |Aporandria Guenée, 1858 | Askot WLS, ~ |600-800, 450-1500 (2008: Uttarakhand) No Record
specularia Govind WLS, 11200-1400
Geometrinae ~ |Hemithea Hampson, 1895 [ Dehradun 600-800 2100 (1895: Uttarakhand) / No Record
aquamarina 450-2400 (2008: Uttarakhand)
Geometrinae | Chlorissa Walker, 1866 | Govind WLS, | 1200-1600 1500 (2008: Uttarakhand) Apocynaceae
distinctaria Gangotri NP
Geometrinae | Chlorissa gelida Butler, 1889 [Askot WLS, ~ 1600-800, 1200- 2100 (1889: Uttarakhand) / Apocynaceae (Carissa sp.),
Govind WLS 1400, 1800-2000 | 1500 (2008: Uttarakhand) Fabaceae (Acacia sp.)
Geometrinae | Comibaena Butler, 1889 |Gangotri NP {2600-2800 2100 (1889: Uttarakhand) Fagaceae (Quercus sp.), Rosaceae
quadrinotata (Malus sp.), Betulaceae (Betula sp.),
Juglandaceae (Juglans sp.),
Anacardiaceae (Rhus sp.)
Geometrinae | Argyrocosima Guenée, 1858 | Govind WLS | 1400-1600 No old altitude record No Record
inductaria
Geometrinae | Chloromachia Walker, 1861 | Askot WLS, ~ |600-800 450-1500 (2008: Uttarakhand) No Record
divapala Dehradun
Geometrinae | Chlororithra fea Butler, 1890 | Askot WLS  {600-800 2100 (1889: Himachal Pradesh) No Record
Geometrinae | Comibaena Butler, 1880 | Govind WLS  |2400-2600 2000 (1888: West Bengal) Fagaceae (Quercus sp.),
pictipennis Myrtaceae (Syzigium sp.)
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Geometrinae | Comostola subtiliaria | Bremer, 1864 | Govind WLS  {1200-2000 1500 (2008: Uttarakhand) Theaceae (Eurya sp.), Rosaceae
(Malus sp.), Adoxaceae (Viburnum sp.)
Geometrinae | Dysphania Linnaeus, 1758 | Dehradun 600-800 450-1500 (2008: Uttarakhand) Rhizophoraceae (Carallia sp. recorded from
militaris Oriental region), Carallia brachiata,
(Kandelia candel recorded from Hongkong)
Geometrinae | Hemithea tritonaria | Walker, 1863 [Govind WLS 14001600 1500 (2008: Uttarakhand) Fabaceae (Acacia sp.)
Geometrinae | Herochroma cristata | Warren, 1894 {Govind WLS, 1600-800, 450-2400 (2008: Uttarakhand) Araliaceae (Araliaceae Schefflera recorded
Dehradun 2000-2400 from Hongkong)
Geometrinae ~ |Herochroma Holloway, 1982 Dehradun 600-800 No old altitude record Araliaceae (Araliaceae Schefflera
orientalis recorded from Hongkong)
Geometrinae | Mixochlora vittata | Moore, 1867  [Govind WLS, |2400-2600, 1500 (2008: Uttarakhand) Fabaceae ((Quercus sp. specially
NDBR 3200-3400 Quercuis incana)
Geometrinae | Ornithospila Guenée, 1858 | Govind WLS, {600-800, 450-2400 (2008: Uttarakhand) No Record
avicularia Dehradun 2200-2400
Geometrinae | Pingasa alba Swinhoe, 1891 |Govind WLS  |1200-1400 1500 (2008: Uttarakhand) Fabaceae (Dalbergia sp.), Lauraceae
(Litsea sp.), Malvaceae (Sterculia sp.)
Geometrinae | Pingasa lariaria Walker, 1860 | Dehradun 600-800 No old altitude record No Record
Geometrinae | Pingasa rubicunda | Warren, 1894 | Govind WLS  {1200-1400 No old altitude record Dipterocarpaceae (Shorea recorded
from Malaysia)
Geometrinae | Pingasa ruginaria | Guenée, 1858 | Govind WLS  |1200-1800 No old altitude record Fabaceae (Dalbergia monetaria,
Xylia xylocarpa), Lauraceae (Litsea
elongata), Malvaceae (Sterculia villosa),
Rubiaceae (Wendlandi iana)
Geometrinae | Tanaorhinus Walker, 1861 | Govind WLS | 1200-1400 450-2400 (2008: Uttarakhand) Fagaceae ((Quercus recorded from Japan),
reciprocata Quercus cerris, (). serrata)
Geometrinae | Thalassodes veraria | Guenée, 1858 | Askot WLS, 1600-800, 450-2400 (2008: Uttarakhand) Fabaceae (Xylia sp.)
Govind WLS, 12200-3200
Dehradun,
NDBR
Desmobathinae | Eumelea rosalia Stoll, 1781 Govind WLS, 1600800, 450-1500 (2008: Uttarakhand) Euphorbiaceae (Mallotus sp., Macaranga
Dehradun 1400-1600 5p.), Zingiberaceae (Elettaria sp.)
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rico Lepidoptteri Eteroceri d’Italia, se pretende dar a conocer la intere-
sante fauna de Lepidoptera que se encuentra en Italia, de la mano de di-
ferentes autores perfectamente capacitados para el trabajo encomendado.

En este primer volumen, los autores tratan la familia Geometridae
Stephens, 1829 y mds concretamente de la primera parte de los Ennomi-
nae Duponchel, [1845] 1844, incluyendo el estudio de cuarenta y nueve
géneros.

Comienza la obra con una interesante Introduccion sobre la familia
Geometridae y su ciclo biolégico, sobre la morfologia, desde el huevo
hasta la larva, incluido el estudio de la venacién alar y de la genitalia del
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tribucién general con sus diferentes zonas zoogeograficas y una lista sis-
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en ocasiones, fotografias del adulto y genitalia de las especies problematicas.
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lor, estan todas las especies tratadas, acompafadas de otros ejemplares de diferentes paises: Alemania, Austria, Bul-
garia, Espafia, Francia, etc.
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International relations of the Spanish Institute of
Entomology in its initial period, 1941-1967

A. Gomis & C. Martin-Albaladejo

Abstract

The Spanish Institute of Entomology (IEE) was established in 1941 at a time when Spain suffered international
isolation and in which the community of naturalists, and particularly entomologists, had been undermined by the
exile of many of Spain’s most famous researchers after the Spanish Civil War (1936-1939). Entomologists of the
IEE (including Gonzalo Ceballos, Eduardo Zarco, Ramén Agenjo and Eugenio Morales) gradually restored
international relations with entomologists around the world, resulting in the publication of scientific papers by
notable foreign entomologists in the three series of publications of the IEE (Eos, Graellsia and Trabajos del Instituto
Espaiiol de Entomologia). Scientific contacts with international centres and colleagues returned to normal, with
members of the Institute participating in the International Congresses of Entomology held in Stockholm (1948),
Amsterdam (1951) and Vienna (1960) and various meetings of the International Commission for Biological Control.
The extended stay of several IEE researchers in overseas centres also helped to rebuild scientific relations that had
been damaged by the Spanish civil war.

KEY WORDS: Spanish Institute of Entomology, history of entomology, 20th century Spain, scientific policy,
Spanish Research Council.

Relaciones internacionales del Instituto Espaiiol de Entomologia en su periodo inicial, 1941-1967

Resumen

El Instituto Espaiiol de Entomologia (IEE) se creé en 1941, en un momento en que Espaiia sufria el aislamiento
internacional y en el que la comunidad de naturalistas, y en particular la de entomélogos, se habia visto mermada por
el exilio al que se vieron abocados muchos de sus mds reconocidos miembros tras la Guerra Civil espafiola (1936-
1939). En el presente trabajo se trata de establecer cémo, poco a poco, los entomélogos del IEE (Gonzalo Ceballos,
Eduardo Zarco, Ramén Agenjo y Eugenio Morales, entre otros) fueron restableciendo las relaciones internacionales
con los entomélogos de todo el mundo. Relaciones que se materializaron en el envio de trabajos que llevaron a cabo
algunos reconocidos entomologos extranjeros a las tres series de publicaciones del IEE (Eos, Graellsia y Trabajos del
Instituto Espaiiol de Entomologia), asi como a la vuelta de cientificos como Wilhelm Goetsch, Stan K. Gangwere o
Paul De Bach. También contribuyeron a normalizar los contactos cientificos con los centros y colegas internacionales
las salidas de miembros del Instituto a los Congresos Internacionales de Entomologia que se celebraron en Estocolmo
(1948), Amsterdam (1951) y Viena (1960), asi como a diferentes reuniones de la Comision Internacional de Lucha
Biolégica. Las estancias prolongadas de investigadores del IEE en centros extranjeros también contribuyeron a
reconstruir las relaciones cientificas que habian sido dafiadas por la guerra civil espaiola.

PALABRAS CLAVE: Instituto Espafiol de Entomologia, historia de la entomologia, Espafia Siglo XX, politica
cientifica, Consejo Superior de Investigaciones Cientificas.

Creation of the Spanish Institute of Entomology

During the first decades of the twentieth century entomology in Spain reached an extraordinary
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development, largely due to renowned entomologists such as Ignacio Bolivar Urrutia, Ricardo Garcia
Mercet, Longinos Navds and Manuel Martinez de la Escalera, among others, as well as some
institutions, especially the Entomology Section of the National Museum of Natural Sciences
(MNCN) (BARREIRO, 1992). The Spanish Civil War, which lasted since July 1936 to April 1939,
was responsible for the exile of many leading scientists and the paralysis of scientific institutions.
Nearly two years after the end of the war, by decree of 10th February 1941 (Boletin Oficial del
Estado, 22-111-1941) the Spanish Institute of Entomology (IEE) (Figures 1 and 2) was created under
the responsibility of the Spanish National Research Council (CSIC); its functions were identified as
the collection, preservation and identification of the entomological fauna, especially that of Spain,
and other wildlife research for “the benefit of the nation”. The decree also stated that the collections,
library and all other material in the Entomology Section of the National Museum of Natural Sciences
(MNCN) should be integrated into the new Institute and that the staff of the Entomology Section of
the Museum should lend their services to the Institute (GOMIS, 2014).

Gonzalo Ceballos (1895-1967) (Figure 3), a specialist in Hymenoptera (AGENJO, 1967) was
appointed Director of the Institute, and Eduardo Zarco (1908-1957), a specialist in Coleoptera
(CEBALLOS, 1958), became Secretary. Ceballos was only concerned with higher organizational
matters, leaving Zarco as the person effectively responsible for the day-to-day organization and
administration of the Institute for sixteen years (COMPTE-SART, 2009: 72-73).

Following the civil war, Spain suffered isolation as a result of widespread international
condemnation of General Franco’s regime, and this hindered the establishment of international
relations for the newly created Spanish Institute of Entomology, relations described in detail below.

Publications

In the years before the civil war there was a constant presence of articles by foreign authors in
the journal Eos’, the flagship publication of the Department of Entomology of the Museum; of the 99
papers published in volumes VI to XII of the journal between 1930 and 1936, 46 were written by
foreign authors. In addition, the journal published in each volume a list of collaborators or editorial
board where many foreign entomologists also appeared.

Volume XIII of Eos was dated 1937, but not published until 1940. In the editor’s letter, dated
March 26, 1940, signed by José Maria Dusmet, as new Director of Eos, Gonzalo Ceballos (Chief
Editor) and Eduardo Zarco (Secretary), after referring to the difficulties that had prevented the
publication so far of the volumes corresponding to 1937, 1938 and 1939, an appeal to the prestige of
the journal in its ten year, history to maintain the exchange and subscriptions, “prestige that we seek
to maintain at the same level” (Eos, XIII (1937 [1940]), sn). This aspiration was consistent with the
first report published by the CSIC, covering the years 1940-1941, which recorded that they had
received numerous letters from various scientific centres in Europe and America in which the esteem
that was held for the journal Eos abroad was manifested while, at the same time interest outside
Spain was shown for the creation of the Institute of Entomology (CSIC, 1942: 215).

In the pages of Eos work from foreign authors continues to appear: in Volume XIII, one (S. J.
Paramonov) out of three, in Volume XIV, two (Andre Semenov-Tian-Shanskij and N. N.
Plavilstshikov) out of four; in Volume XV, one out of (H. Friese) two. On the other hand, in the list
of collaborators above mentioned foreign authors still appeared but two of them were removed: the
aforementioned N. Plavilstshikov (Moscow) and Th. Pleske (Leningrad). The reason given stated
that they worked in Soviet institutions.

! Eos, Spanish Journal of Entomology was created in 1925. Published by the Entomology Section of the Natural
History Museum, and edited by Ignacio Bolivar, it appeared quarterly forming an annual volume of five hundred

pages.
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When the volumes returned to a normal number of publications, and now under the
management of the Institute, the number of articles from foreign authors remains significant,
although they provide a somewhat lower percentage than in the previous period. Karl Jordan (Tring,
Herts., England), Klaus Giinter (Dresden), C. Koch (Munich), Charles Rungs (Rabat) and Boris P.
Uvarov (London) are among the most prolific foreign contributors to Eos in the 1940. A. Cros, Erich
Martin Hering, Wilhelm Goetsch and Chester Bradley, among others also published papers in the
journal. Interestingly, Dr. K. Jordan, maintained correspondences with Ignacio and Céndido Bolivar,
both of the Department of Entomology of the National Museum of Natural Sciences (MNCN) in
Madrid, and although the work that he sent to the Proceedings of the Sixth International Congress of
Entomology was not published, continued interacting with the IEE, and published in Eos. A similar
situation occurs with Dr. W. Goetsch.

Less frequent were publications by foreign authors in Graellsia, Journal of Spanish
entomologists first published in 1943 that initially was “Reserved basically for those lovers of
Entomology lacking both bibliographic media and contacts that allow them to give publicity to their
studies and observations.” Soon the journal adapted to existing reality, publishing works on insects
and arthropods and counting among its collaborators, professional scientists (SANCHIZ &
MARTIN, 1997: 184; MARTIN-ALBALADEIJO et al., 2014). Of the 405 articles that the magazine
published between 1943 and 1967 only twenty were by foreign authors, with the first being
published in volume 6, devoted entirely to “The Andalusian fauna of Lepidoptera” (RIBBE, 1948).
Its author, the German entomologist Carl Ribbe (1860-1934) had explored large regions in the
Pacific and Andalusia (Spain).

Among foreign authors who published in Graellsia, we find some of those already mentioned,
such as the Russian-British orthopterologist Boris P. Uvarov (1889-1970), who was then developing
his research activity in the Anti-Locust Research Centre, London. This collaboration, which focused
on “The desert locust and its environment” (UVAROYV, 1956), was an excerpt from the lecture he
gave at the Institute in January 1955, an extract written by Zarco. But more often than not we find
new names, such as Kenneth M. Smith, who studied disease-producing viruses in insects (SMITH,
1954), or J. R. Winkler, who gave the description of a new subspecies of clerid from Spain
(WINKLER, 1959).

A third series also managed from the Institute, were the monographs published under the title
Trabajos del Instituto Espaiiol de Entomologia, a series that continued the work of the National
Museum of Natural Sciences in the previous period. Between 1941 and 1969 they published 15
works, only one of which by a foreign author. This was Max Beier, an Austrian entomologist who
presented the review of a group of Orthoptera (the pseudofilinids) (BEIER, 1954).

Visits by foreign Professors / Researchers

During the first years of the Institute, and usually included in correspondences exchanged with
the Secretary General or Deputy Secretary General of the CSIC, there are matters that have to do
with the approval of the journey of a member of the Institute abroad or, conversely, of a foreign
entomologist at the Institute. Thus, the decision to invite Georg Frey (1902-1976), coleopterist from
Munich in 1943 (Archivo del Museo Nacional de Ciencias Naturales (AMNCN) Signature:
ACNO0736 / 006, entry 77) or Dr. Karl Jordan (1861-1959), director of the Lionel Walter Rothschild
Museum in Tring (England) in 1946 (AMNCN Signature: ACN0736 / 006, entries 213 and 223) are
reported in the proceedings. On other occasions it is reported that procedures are underway to invite
a foreign professor to give a lecture, such as Professor Erich Martini (1880-1960), of Hamburg, in a
letter dated 15 October, 1941 (AMNCN Signature: ACN0736 / 006, entry 32).

In order to prepare new researchers and arouse interest in entomological studies, the Institute
organized from 1942 a series of conferences and workshops related to questions of special interest.
Together with their Spanish colleagues, foreign professors participated. Thus, on the 11 and 12
March of that year, Professor Wilhelm Goetsch (1887-1960), director of the Zoological Museum and
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Dean of the Faculty of Breslau (Germany?), gave two lectures in Madrid; the first with the title
“Expeditions for studying social insects” and the second on “How to understand ants and bees”
(CSIC, 1943: 66 and 218). The first was mentioned the next day in the newspaper ABC which
reflected how the speaker taught in Spanish and the presentation was accompanied by film
projections (ABC, 12-03-1942: 11). Being a specialist in the field of social insects, Professor
Goetsch was the author of a book on the social life of ants published in 1937 that included at Spanish
translation from 1957 (GOETSCH, 1957).

From the early 1950s, the visits of foreign researchers to the IEE increased significantly.
Professor Wilhelm Goetsch returned and since 1947 was a member of the faculty of the Austrian
University of Graz. During the years 1952-1954 the Centre was visited by Professor Kenneth M.
Smith of the Molteno Institute of Cambridge (England), Professor Dr. Jacques de Beaumont, and Dr.
Jacques Aubert of the Museum Zoologique of Lausanne (Switzerland); Dr. Lionel Higgins, Woking
(England); Dr. J. Klimesch, Linz (Austria); Dr. J. Straatmann, Indonesia (Netherlands); Professor
Cyril Dos Passos, Head of the Entomology Museum in Washington (United States); Dr. J. Colas, of
the Muséum d’Histoire Naturelle, Paris (France) and Mr. Herbert Noack, Hamburg (Germany)
(CSIC, 1958: 377).

On 9 July, 1964 the Secretary of the Division of Mathematics, Medical Science and Nature of
CSIC expressed an interest in the cooperation of foreign researchers with the Centre. Thanks to the
agreement signed by the Director of the Institute three days later, we know of foreign researchers
who worked at the Institute in the period 1961-1963 in great detail, as well as those who visited the
centre and those who published in the journals in those same years (AMNCN Signature: ACN0736 /
005, exit 1056). As the list is quite extensive, we summarise these collaborations here.

The total number of foreign researchers who worked in the IEE between 1961 and 1963 was 24,
including seven in 1961, six in 1962 and nine (including two women) in 1963. Dr. Stan K.
Gangwere, University of Detroit, Michigan (USA), a Fulbright scholar, worked for a period of eight
months in 1961. He investigated problems related to Orthoptera feeding, as well as structural
modifications originated by them and later travelled to the Experimental Station “El Ventorrillo®”
(Sierra de Guadarrama) to conduct insect trapping and studies on the biology, especially feeding of
this insect group. In some cases, the same researcher came back over several years. Dr. Paul De Bach
(1913-1992), Head of the Department of Biological Control of the University of California visited
the centre three times, until 1963, studying the rich collection of microhymenopterans of Ricardo
Garcia-Mercet (1860-1933).

Meanwhile, the number of foreign researchers who visited the centre more occasionally, in
these three years was 30 and the number of publications by foreign researchers in the Centre
publications was 39 (fifteen in 1961, eleven in 1962 and thirteen in 1963).

Attendance at international meetings

The Director and the Secretary of the Institute, from the outset, frequently represented the IEE
at international meetings. This is shown in the Annual Report for 1948, acting as delegates of the
Spanish National Research Council, they attended the meeting of the VIII International Congress of
Entomology held in Stockholm, where the Institute was specially invited by the organizing
committee. The newspaper ABC highlighted the Congress, held between 9 and 14 August, and
emphasized the presentation of the research on applied entomology, mainly forest entomology (ABC,
10-08-1948: 13). This Congress, as the report mentions, is the meeting place for the first time after

2 Breslau, which belonged to Germany in 1942, is the current polish city Wroclaw.

3 The Experimental Station “El Ventorrillo” which was known during the period in which this article is based as the
Alpine Biology Station, a station created by Ignacio Bolivar in 1910 in the Sierra de Guadarrama (Madrid). Now it
is called the Biological Station of El Ventorrillo.
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the Second World War of the most prominent researchers in entomology from around the world.
Issues of great interest for closer collaboration were discussed and the first scientific foundation was
laid down for the organization of a global biological control network within UNESCO, a commission
which will be discussed later.

Three years later, in 1951, Ceballos and Zarco return to attend the celebration of the IX
International Congress of Entomology held in Amsterdam from the 14 to 17 of August, although this
time they are joined by two other members of the Institute, Ramén Agenjo and Francisco Espafiol
Coll* as well as Salvador V. Peris from Aula Dei Zaragoza (CSIC, 1952: 250-251). The first two
presented a paper on the rapid development of a population of Liparis monacha (Linnaeus, 1758)
damaging forest masses of Pinus silvestris in central Spain during the years 1950-1951 and how it
was controlled (CEBALLOS & ZARCO, 1952). Agenjo, for his part described a new species of
Betic-Moroccan Agdistis Hiibner, [1825] (AGENJO, 1952), while Francisco Espaifiol Coll presented
a note on the group Crypticus Latreille, 1817 (ESPANOL, 1952).

The X International Congress of Entomology took place in Montreal, Canada from the 17 to 25
of September 1956. From the Spanish Institute of Entomology different requests for assistance were
made various authorities (President of CSIC, General Director of Cultural Relations, Minister of
Foreign Affairs, National Education, Director of the “Instituto de Cultura Hispanica” and the
Chairman of the Board of “Santiago Ramén y Cajal” Institute) so that one or two people could attend
the event, (AMNCN Signature: ACN0736 / 005, outputs 584, 586, 588, 589 and 591), but the
requests were denied in all cases (AMNCN Signature: ACN0736 / 006, exit 589), and members of
the institute were unable to attend the Congress in Canada.

It was not until the following, XI Congress, held in Vienna in 1960, that we find a Spanish
representation only after the Director of the Institute, Professor Ceballos, sent a letter in June to the
Secretary, Division of Mathematical Sciences, Medical and Nature saying that he could not attend
the Congress (AMNCN Signature: ACNO0736 / 006, exit 866), which led him to delegate the
representation of the Institute to the Secretary of the Centre, a position held by Eugenio Morales
Agacino * (AMNCN Signature: ACN0736 / 006, exit 867). The return trip to the Austrian capital was
made in the company of the forest engineer Pedro Ceballos Jiménez (MORALES-AGACINO, 2001:
207). Ramén Agenjo Cecilia specialist in Lepidoptera and Francisco Espafiol Coll specialist in
Coleoptera, also attended the XI International Congress.

The international commission of biological control and the IEE

In addition to participation in International Entomology congresses, members of the Institute
participated in other commissions such as the aforementioned “Commision Internationale de Lutte
Biologique” (CILB). In the Assembly of the Eighth International Congress of Entomology (1948),
Spain was asked to participate in this Commission (CSIC, 1950: 164) and in 1950, for the first
meeting, the International Union of Biological Sciences appointed Gonzalo Ceballos as a member of
this Commission. The following year the second preparatory meeting of this Commission was held
in Madrid, with Gonzalo Ceballos and Eduardo Zarco, acting as president and secretary of the
Spanish Committee, respectively. Also Juan Gémez Menor, specialist in Hemiptera, formed part of
this group (CSIC, 1950; BOLLER, 2005). Sessions and conferences were held in the auditorium of
the Institute.

None of the entomologists from the Institute were able to attend the third meeting although they
did send various communications. The fourth Conference of the Executive Committee of the
International Commission for Biological Control in Darmstadt (15-17 February, 1956) was attended

* Francisco Espafiol Coll (1907-1999), who developed most of his scientific career at the Museum of Zoology of
Barcelona, was one of the most important Spanish entomologists in the second half of the twentieth century. In June
1943 he was appointed assistant at the Institute, at that time a rather honorary position (BELLES, 1999: 123).
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by Eduardo Zarco, who presented at the end an appropriate report (AMNCN Signature: ACN0736 /
005, entries 580 and 584).

At the initiative of Gonzalo Ceballos, and thanks to the organizational work of Eugenio Morales
and strong support from José Andrés Torrent, Head of Forest Pests, the meeting of the International
Commission for Biological Control was held in Madrid from 7 to 8 of September 1957 (Figure 4).
The sessions took place in the Spanish Institute of Entomology and the Institute of Forestry Research
(MORALES-AGACINO, 2001: 201-202). The meeting was attended by the following foreign
representatives of this Commission: Professor Dr. Alfred S. Balachowsky, Chef de service at the
Institut Pasteur in Paris (France); Professor Paul Vayssiere, the Muséum National d’Histoire
Naturelle in Paris (France); Dr. Biliotti, the Laboratoire de Lutte Biologique de La Miniere
(Versailles, France); Pierre Grison, Secretary General of the Commission Internationale de Lutte
Biologique (CILB) La Miniere (Versailles, France); Dr. R. Joly, de la Station des Recherches
Forestieres of Nancy (France); Professor A. Goidnich, Director of the Institute di Agricultural
Entomology della Universita degli Studi of Turin (Italy); M. P. Frezal, Director of the Service de la
Defense des Végétaux, Algiers (Algeria) and M. Le Gall, the Station Cotonniere du Tadla, Beni
Mellal (Morocco) (CSIC, 1959: 347). In the Conference Hall of the Institute the following
presentations were given: E. Biliotti: “Parasites et maladies of Thaumetopoea pityocampa Schiff”; P.
Grison, “La lutte contre Thaumetopoea pityocampa par voie microbiologique” and R. Agenjo: “The
classification of Spanish Lymantriidae and especially those of forest interest: New contributions on
their morphology, bionomics and dispersion in the Peninsula.”

Eugenio Morales, replacing Zarco® in the Commission, attended several of these meetings, such
as those that took place in February 1958 in Paris and the following year in Lisbon (Portugal). In
May 1960 he attended the meeting in the Pavia and Campigna (Italy) in order to discuss the
behaviour of the ant Formica rufa Linnaeus, [1760] in forest ecosystems, population and nest
structure as well as movement to other locations, to adapt and contribute effectively to their defence
(MORALES-AGACINO, 2001: 207) and later that year in October, in Bonn (Germany), he agreed to
edit in Spain special issues of its international journal Entomophaga (CSIC, 1963: 113). Graphic
evidence of this widespread activity is preserved in the Photographic Archives that were deposited
by the sons of Eugenio Morales Agacino at the Universidad Auténoma de Madrid (VIEJO et al.,
2014). In 1962 it was Morales who also attended the First General Assembly of the Comission
Internationale de Lutte Biologique in Tunisia (AMNCN Signature: ACN0458).

IEE Entomologists in foreign centres

Trips abroad to attend scientific meetings served additionally, in most cases, to learn about the
collections and centres where foreign colleagues worked and to strengthen ties with colleagues
working on similar subject. So, Eugenio Morales Agacino during the visit in February 1952 meets
Boris P. Uvarov, whom he had met in Madrid in 1935 during the VI International Congress of
Entomology, and together visited the Russian-British Entomological Anti-Locust Research Centre
facilities of which he was a director. Morales shares with other Spanish Entomologists the
characteristics of this centre, founded in 1945 to improve the prediction and control of locusts
worldwide, through the journal Graellsia (MORALES-AGACINO, 1952). Longer stays outside
Spain were more effective, such as those conducted by this same entomologist, who in the fifties

3 Eduardo Zarco died on 23 July 1957 and the appointment of Eugenio Morales Agacino as Secretary of the IEE on
31 March 1958. Morales recalled in his memoirs and in his interview with Gonzalo Ceballos before his
appointment, and states: “Look, Morales, all these administrative issues I find very uncomfortable, therefore you
have my confidence to resolve them according to your best judgment. I only ask you to come to me when the matter
is of such magnitude that it requires my intervention, and remember that I’ll always be on your side when you find it
necessary “(MORALES-AGACINO, 2001: 203; our translation).
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worked in Central America (Nicaragua) on behalf of the United Nations Food and Agriculture
Organization (FAO), in the organization of locust control in those countries (CSIC, 1958 (I): 377).

There were also targeted visits abroad, such as those carried out by the researcher Luis Baguena
Corella, who in the early fifties, visited to London, Paris and Lisbon with the objective of visiting the
Natural History Museums in these cities and study their entomological collections, especially, those
of Coleoptera, to which he devoted his studies (CSIC, 1958 (I): 377).

Among the members of the Institute who benefited from a scholarship abroad in those years we
want to emphasize Ramén Agenjo Cecilia, sponsored by the Ministry of Education, who studied at
the Museum of Natural History in Paris from 15 October to 15 November 1957. A trained lawyer,
Agenjo had joined the IEE from the moment of its creation and came to direct it after the death of
Ceballos. Among the international recognition that the lepidopterist received was membership of the
Academy of Agriculture of Turin (1970) and the Entomological Society Fennica, Finland (1973)
(BULLON-RAMIREZ, 1978).

During these same years Manuel Garcia de Viedma Hitos studied at the Department of Zoology,
of Glasgow University to carry out research on the systematics of weevil larvae (Coleoptera), under
the direction of Professor of Taxonomy Roy A. Crowson.

The death of Gonzalo Ceballos and the end of an era

On the 4" of March 1967, Professor Gonzalo Ceballos, Director of the Spanish Institute of
Entomology passed away in Madrid. With the death of Ceballos, ends a period in which research at
the Institute with over twenty-six years of scientific trajectory was marked by applied entomology
(MARTIN-ALBALADEJO et al., 2016). As recalled by Manuel Garcia Viedma in the obituary he
wrote of his mentor, the institution, still young, acquired worldwide prestige and became a necessary
place to study at for all foreign researchers interested in the Western Palaearctic and Mediterranean
entomological fauna (MGV, 1968: 180), prestige that undoubtedly, owed much, to earlier efforts to
restore relations with major entomological research centres, and their researchers worldwide.

After the death of Gonzalo Ceballos, the lepidopterist Ramén Agenjo takes over the direction of
the IEE, from 1967 to 1978. After his retirement this position is occupied by Salvador V. Peris-
Torres, a specialist in Diptera. This third and final stage lasts for only seven years. In December
1984, the Governing Board agreed to a restructuring of the CSIC (Central Archive CSIC.
Proceedings of the Governing Board of 2 December 1984) and the IEE, with a life of forty-four
years, is no longer an independent centre but becomes part of the MNCN, as the Department of
Entomology.

Conclusions

Given the difficulties that Spain went through in the years that we are considering here and
given that the staff needed more time to reach the same level of recognition as that achieved by the
Entomology Section of the Museum before the civil war, we can conclude that international contacts
of the Institute had been mostly restored by the late fifties, early sixties. The flow of foreign
entomologists who came to work at the Institute, and of Spanish entomologists leaving for foreign
Centres, was important. In this sense, it is interesting to note that at least nine of the twenty foreign
authors cited, had maintained relations with the Section of Entomology MNCN, a fact that did not
stop scientific contact with the IEE once the Section disappeared. Recognition for the work carried
out by the Institute was not lacking, the first from the Entomological Society of Helsinki, which
honoured the Institute with the appointment of Honorary Member of the same in 1943. That same
year, the University of Breslau awarded an honorary doctorate to Professor Gonzalo Ceballos,
Director of the Institute (CSIC, 1944: 237-238).

In the following years, as we have seen, recognition of the IEE came in the form of invitations,
as that made by the Organizing Committee of the VIII International Congress of Entomology
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(Stockholm, 1948) so that members of the Institute could assist as delegates in the Congress, or
participate, in the work of the International Commission for Biological Control.

The Institute also contributed to the recovery of international relations by holding
entomological meetings of the highest level in Madrid including the Meeting of the International
Commission for Biological Control held in the capital of Spain from 7 to 8 September 1957 which
was attended by a list of qualified entomologists, among which were Alfred S. Balachowsky, Paul
Vayssiere and Pierre Grison.
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Figures 1-4.— 1. Entrance of the Spanish Institute of Entomology (Archive of the MNCN, signature:
ACNO003/003/08109); 2. General view of the Natural History Museum where the Institute is situated. (Archive
of the MNCN, signature: ACN003/003/08110); 3. Gonzalo Ceballos, first director of the Spanish Institute of
Entomology in 1954; 4. Meeting of the Commission Internationale de Lutte Biologique (CILB) in the assembly
hall of the Spanish Institute of Entomology in 1957. Pictured are E. Morales Agacino, A. Goidnich and J. del
Caiiizo. (Photographic Archive Eugenio Morales Agacino 0276. Universidad Auténoma de Madrid).
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NOTICIAS GENERALES / GENERAL NEWS

SHILAP REVISTA DE LEPIDOPTEROLOGIA, RENUEVA LA EXCELENCIA 2016-2019 /
SHILAP REVISTA DE LEPIDOPTEROLOGIA, RENOVATES THE EXCELLENCE 2016-
2019.- Tenemos el placer de anunciar que nuestra publicacion SHILAP Revista de lepidopterologia ha
superado el proceso de evaluacién de calidad de las revistas cientificas espafiolas que la Fundacién
Espaiiola para la Ciencia y la Tecnologia (FECYT) ha llevado a cabo durante el afio 2016. Después de
este arduo proceso, la resolucion definitiva de la convocatoria establece que SHILAP Revista de
lepidopterologia ha logrado superar los 12 indicadores de calidad y ha obtenido la certificacién de
FECYT que selecciona y califica nuestra publicacién como EXCELENTE, junto con otras 61
revistas. / We have the pleasure of announcing that our publication SHILAP Revista de
lepidopterologia has successfully passed the quality evaluation process of Spanish scientific
magazines carried out by the Spanish Foundation for Science and Technology (FECYT) during 2016.
After this complicated process, the final finding establishes that SHILAP Revista de lepidopterologia
has passed the 12 indicators of quality and obtained the certificate of FECYT that selects and
qualifies our publication as EXCELLENT, together with 61 other journals.— DETALLES /
DETAILS: SHILAP, Apartado de correos, 331; E-28010 Madrid, ESPANA / SPAIN (E-mail:
avives@orange.es).

SHILAP REVISTA DE LEPIDOPTEROLOGIA EN LOS INDICES DE IMPACTO
INTERNACIONALES 2015 / SHILAP REVISTA DE LEPIDOPTEROLOGIA IN THE
INTERNATIONAL IMPACT INDEXES 2015.— Segtin SCOPUS / ELSEVIER en su Indice SIR 2015
de SCImago Journal Rank, aparecemos con un Indicador SJR2 de 0,358 FI, Indice H: 6, Categoria:
81/125 (Q3, Ciencia de los Insectos). Segin THOMSON REUTERS (ISI) en su Indice JCR 2015 de
Journal Citation Reports, aparecemos con un Indice de Impacto de 0,408 FI, Categoria: 81/94 (Q4,
Entomologia), el Indice de Inmediatez de 0,036, cl Eigenfactor de 0,00012 y la Categoria
Eigenfactor: Ecologia y Evolucion. / According to SCOPUS / ELSEVIER in their Index SJR 2015 of
SCImago Journal Rank, we appear with a SJR2 Indicator of 0,358 FI, H Index: 6, Rank: 81/125 (03,
Insect Science). According to THOMSON REUTERS (1S1) in their Index JCR 2015 of Journal Citation
Reports, we appear with an Impact Index of 0,408 FI, Rank: 81/94 (Q4, Entomology), the Inmediacy
Index of 0,036, the Eigenfactor of 0,00012 and the Eigenfactor Category: Ecology and Evolution.—
DETALLES / DETAILS: SHILAP; Apartado de correos, 331; E-28010 Madrid; ESPANA / SPAIN
(E-mail: avives@orange.es).

DE LAS SEPARATAS / REPRINTS.— Los autores recibiran un PDF gratis de su trabajo. Si
necesita separatas adicionales en papel del mismo, deberian de comunicdrselo con antelacién al
Secretario General y el gasto correra a cargo del autor/es. / Authors shall receive a PDF of their paper
free of charge. If they need additional reprints of their paper, these should be ordered beforehand from
the General Secretary, at extra cost to be paid for by the author.— DETALLES / DETAILS: SHILAP,
Apartado de correos, 331; E-28080 Madrid, ESPANA / SPAIN (E-mail: avives @orange.es).
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SHILAP REVISTA DE LEPIDOPTEROLOGIA ESTA EN EL INDICE H DE LAS REVISTAS
CIENTIFICAS ESPANOLAS SEGUN GOOGLE SCHOLAR METRICS (2011-2015).— Durante el
mes de julio 2016, se ha realizado el ranking por campos cientificos y disciplinas de las revistas
cientificas espafiolas que figuran en Google Scholar Metrics (GSM), para comprobar la amplitud en la
cobertura que posee el mismo sobre las revistas cientificas espafiolas.

Los dos criterios utilizados por Google Scholar Metrics para incluir revistas en su producto son el
contar con 100 trabajos publicados y poseer al menos una cita.

SHILAP Revista de lepidopterologia se encuentra entre ellas con Indice H5 = 7 y Mediana H5 =
10.

Google Scholar Metrics tiene una limitacién importante, ya que al dia de hoy, no permite agrupar
y ordenar las revistas segin su pafs de publicacion. Google se ha decantado por ofrecer el ranking
general por lenguas (muestra las 100 que mayor impacto poseen), permitiendo sélo en el caso de las
revistas en inglés, ranking por dreas tematicas y disciplinas.— DETALLES: SHILAP; Apartado de
correos, 331; E-28080 Madrid, ESPANA / SPAIN (avives@orange.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
AUSTERLITZ y MORPHO / SPHINX (la marca MORPHO ha cambiado de nombre y se denomina
SPHINX), los precios y los niimeros disponibles en estos momentos son:

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
AUSTERLITZ y MORPHO /SPHINX (la marca MORPHO ha cambiado de nombre y se denomina
SPHINX), los precios y los nimeros disponibles en estos momentos son:

EMIL ARLT - ELEFANT

Numeros: 000, 00, 0, 1,4, 5, 6 y 7 (hasta final de exiStencias) .......c.ccocceeveereennene 6,5 euros / 100 alfileres
Minucias: 0’10 y 0’20 (hasta final de existencias).........cccccecuereen. ... 13 euros / 500 alfileres
Minucias (KARLSBADER): 0’15 (hasta final de existencias) 13 euros / 500 alfileres

AUSTERLITZ

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

Numeros: 000, 00,0, 1,2,3,4,5,6y 7 4 euros / 100 alfileres
Minucias: 0715 Y 0720 c.eeeiiiieeieeecee et 10 euros / 500 alfileres

A estos precios hay que incluir los gastos de envio.— DETALLES: SHILAP; Apartado de correos,
331; E-28080 Madrid, ESPANA / SPAIN (E-mail: avives @orange.es).
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