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Abstract

A morphology-based phylogenetic analysis of the family Phengodidae (Coleoptera) is given. Thirty-six terminals, six gen-
era and 60 morphological characters are included. To test the monophyly of phengodid subfamilies the terminals that be-
long to superfamily Elateroidea Drilocephalus Pic (Dascillidae), Pterotus LeConte (incertae sedis), Vesperelater Costa
(Elateridae), Photinus Laporte (Lampyridae), Pseudotelegeusis Wittmer and Telegeusis Horn (Telegeusidae) are used as
outgroups, with the remaining 30 terminals corresponding to 26 specific and four generic levels. The matrix was analyzed
under a parsimony criterion under a heuristic search performed in TNT v. 2.0. One parsimonious tree was obtained. In this
study two principal groups are recognized in the family Phengodidae. This study suggests for the first time a close rela-
tionship between the Telegeusidae and the subfamily Penicillophorinae.
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Resumen

Se presenta un analisis filogenético morfologico preliminar de la familia Phengodidae (Coleoptera). Se incluyeron 36 ter-
minales, seis géneros y 60 caracteres morfologicos. Para poner a prueba la monofilia de las subfamilias, se consideraron
como grupo externo terminales de la superfamilia Elateroidea: Drilocephalus Pic (Dascillidae), Pterotus LeConte (incer-
tae sedis), Vesperelater Costa (Elateridae), Photinus Laporte (Lampyridae), Pseudotelegeusis Wittmer y Telegeusis Horn
(Telegeusidae), de los 30 restantes 26 estan determinados a nivel especifico y cuatro a nivel genérico. La matriz con 36
terminales fue analizada con base en el criterio de parsimonia con una bisqueda heuristica en el programa TNT v. 2.0. Se
obtuvo un solo arbol parsimonioso. En este trabajo se reconocen dos grandes grupos que integran a la familia Phengodi-
dae. Este trabajo establece por primera vez una relacion estrecha entre los Telegeusidae y la subfamilia Penicillophorinae.

Palabras clave: Morfologia, Bioluminiscencia, Elateroidea, relaciones

Introduction

The Phengodidae belong to the Elateroidea (Elateriformia), which includes Artematopodidae, Brachypsectridae,
Cerophytidae, Eucnemidae, Throscidae, Elateridae, Plastoceridae, Drilidae, Omalisidae, Lycidae, Telegeusidae,
Phengodidae, Lampyridae, Omethidae, Cantharidae, Podabrocephalidae and Rhinorhipidae
(+Podabrocephalidae+Rhinorhipidae) (Lawrence & Newton 1995). Phengodidae were included in Cantharoidea by
Crowson (1955, 1972) and Pototskaja (1983). Elateroids currently comprise 24,000 species included in 1,052
genera that are distributed throughout the world.

Phengodids are restricted to the New World, from southern Canada to northern Chile-Argentina (Costa &
Zaragoza-Caballero 2010). The Phengodinae includes four genera, two subgenera and 58 species, Mastinocerinae
includes 25 genera, two subgenera and 199 species, and Penicillophorinae has five genera and six species. The
most specious genera and subgenera are: Phengodes Hoffmansegg (s. str) (9 spp.), Phengodes (Phengodella)
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The position of Cenophengus as sister group to the remaining mastinocerines and phengodines is need to be
corroborated with an analysis that take a major sample of species and their monophyly has to be put to test. This
genus has great plasticity, with their species displaying high variation in characters such as diameter of eyes, length
and shape of antennae, elytral length and hind wing with elateroid venation or reduced and configuration of the
radial cell. The 12-segmented antenna is common in the other genera, except 10 antennomeres in
Decamastinocerus, and 11 antennomeres in Euryopa, Steneuryopa and Euryognathus species. The cylindrical or
foliaceous shape of the antennal rami is shared with all genera (except the penicillophorines). Cenophengus species
have two tentorial pits as Distremocephalus, Mastinocerus, Mastinowittmerus and Paraphrixotrix. Cenophengus
and half of the remaining genera have labial palps with 2 palpomeres. The reduced antennal distance is shared only
with Howdenia and Mastinomorphus. The tarsi without spines character is shared with Steneuryopa, Neophengus,
Stenophixotrhix, Paraptorthodius, Spangleriella species and those of the genera of Phengodinae.

Subfamily Phengodinae

Phengodinae is recovered as non-monophyletic. The relationship between Pseudophengodes and Microphengodes
was previously proposed (Wittmer 1976b). The species differ by the size of eyes, body length, apex of the last
labial segment and last abdominal segments with or without luminous organs. Among all phengodids adults,
Pseudophengodes have luminous organs only. Zarhipis differ from Phengodes by lacking sulci and antennal
tubercles, eyes are reduced, elytra long, and tarsi lacking an aerolium.

Given the results of this work we propose to re-circumscribe the Phengodidae (incl. Mastinocerinae and
Phengodinae) as: antennal tubercles absent (3:1); antennae 12-segmented (10:0); third antennomere wider than
long (16:0); galea developed (36:1); aedeagus with the flagellum visible (60:0).

As final remarks we suggest a close relation of Telegeusidae with Phengodidae based on the present
morphological analysis. The family Telegeusidae as new circumscribed include the genera Adendrocera,
Acladocera, Pseudokarumia, Pseudotelegeusis, Tarsakanthus, Telegeusis and Walterius. So, the family
Phengodidae is constituted by all genera included traditionally in the subfamilies Phengodinae and Mastinocerinae
but in this work we do not propose any subfamilies for this new circumscription. Although supported by our
results, the monophyly of these two principal clades still requires a more rigorous test that should include a major
sample of terminals.
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APPENDIX 1. Matrix of characters.

Pterotus obscuripennis
Photinus chamelensis
Vesperelater occidentalis
Drilocephalus pallidipennis
Telegeusis chamelensis
Pseudotelegeusis jiliotupaensis
Zarhipis integripennis
Phengodes atezcanus
Pseudophengodes sp
Microphengodes sp
Distremocephalus wittmeri
Cenophengus magnus
Mastinowittmerus mexicanus

Decamastinocerus parvimandibularis

Euryopa singularis
Ptorthodiellus trinidadicus
Taximastinocerus brunneus
Howdenia sp

Phrixothrix tiemanni
Paraphrixothris ecuadoranus
Eurymastinocerus niger
Cephalophrixothrix sp
Ptorthodius mandibularis
Mastinomorphus obscuripennis
Mastinocerus germaini
Nephromma barberi
Oxymastinocerus unicolor
Neophengus penai
Stenophrixothrix pallens
Parapthorthodius queretanus
Spangleriella vittata
Walterius caballeroae
Tarsakanthus minuta
Penicillophorus ctenotarsus
Adendrocera flavulum
Acladocera hispaniolae
011212001102020011111100010110111011021201010000112111000110
010011001002010000100001110110010001101021010000?12110010110
01121100100202000?111001010110010201101221010000112110001110
001212002002021000100000000110111201101221010000012000021110
010001001002100000100000010110100010101021110010100111000110
010012011002000010100000010110110001101221110010001111100110
011210001002021210111111010110111001101001010010112111000110
010010001002011110100002210110010201101211010010112111010110
010001001002010010100002100110010001101221010010112111001110
011211002002010011111112101110001001101221010010112111000110
011210011002011101111100011110010010021221110010?12111000110
011210001002020000100000010110?10001101001010011112111000110
011210001002110010100000010010111201021221110000112000020110
011211000002011121111100001110011001101201010000112000020110
011212002002020021100000010110111001101221010010112000021110
011210000002121111111110010110111001021201010010012000020110
010001001002120000110000000110001011101221111010112000021110
011210012011012110222212201110011010111201001100012111000110
010010012111022110222212000111211201111201001100112110000111
0012100012100022102222?2100110012001101001001100112111010110
0112110012100121112222?2100110?220??111001001100112111010110
0112100111100102112222?2200111??20??111001001100112000020110
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