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Abstract

Seven species of Embolemidae are recognized in Japan. They belong to two genera: Embolemus Westwood 1833 and Tio-
gloembolemus Olmi, Mita et Guglielmino, gen. nov. (type species 7. fujiei Olmi, Mita et Guglielmino, sp. nov.) Embole-
mus honshuensis Olmi, Mita et Guglielmino, sp. nov. (Japan, Honshu) and Trogloembolemus fujiei Olmi, Mita &
Guglielmino, sp. nov. (Japan, Honshu) are described and figured. A key to the genera and species of Japan is presented.
Trogloembolemus fujiei sp. nov., collected in the soil at a depth of two metres and almost blind, is the first species of Em-
bolemidae with troglobitic habitus.
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Introduction

Embolemidae (Hymenoptera: Chrysidoidea) are parasitoids of nymphs of planthoppers (Hemiptera:
Auchenorrhyncha) (Olmi 1996; Varrone & Olmi 2012; Guglielmino & Biickle 2013; Olmi et al. 2014b). Two
genera of extant Embolemidae are known: Embolemus Westwood, 1833, parasitoids of nymphs of Cixiidae living
in the soil and feeding on roots (Varrone & Olmi 2012) and Ampulicomorpha Ashmead, 1893, parasitoids of
nymphs of Achilidae living in rotten logs and feeding on hyphal sheets of shelf fungi (Bridwell 1958; Wharton
1989; Guglielmino & Biickle 2013). In addition, there are three fossil genera: Baissobius Rasnitsyn, 1975 and
Embolemopsis Olmi et al., 2010, known from compression fossils of the Russian Far East and Mongolia
(Rasnitsyn 1975, 1996; Olmi et al. 2010), and Cretembolemus Olmi et al., 2014b, from the Orapa kimberlitic
deposits (Botswana).

The two above extant genera have very different females (micropterous in Embolemus, macropterous in
Ampulicomorpha). On the contrary, the macropterous males are very similar, so that van Achterberg & van Kats
(2000) synonymized the two genera. The question if they are synonyms or not is actually still not solved, mainly
because the two genera are apparently well separated biologically (Olmi ef al. 2014b). Studies on the DNA of both
genera are currently being conducted by the authors.

Four species of the genus Embolemus have been recorded from Japan: E. walkeri Richards, 1951 (Yasumatsu
1954, 1960; Hirashima & Yamagishi 1975), E. ruddii Westwood, 1833 (Olmi 1996), E. hachijoensis Hirashima &
Yamagishi, 1975, and E. pecki Olmi, 1997.

One species of the genus Ampulicomorpha, A. hachijoensis (Hirashima & Yamagishi, 1975), was recorded by
Olmi (1996). However, this species has now been transferred correctly to the genus Embolemus (van Achterberg &
van Kats 2000).

In 2012 and 2013, the authors had the opportunity to study many specimens collected in Japan and to revise the
entire fauna of Embolemidae of that country. The results of this study are reported below.
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2. Dorsal anterior surface of propodeum shiny, smooth, weakly granulated, not rugose (Fig. 2B) ............ ... ... .......
................................................... .Embolemus honshuensis Olmi, Mita et Guglielmino, sp. nov.
- Dorsal anterior surface of propodeum dull, rugose (Figs 3B, 4B) ... ... i 3
3. Dorsal surface of propodeum with median depression situated at border between anterior and posterior surface (Fig. 4C) .. ..
............................................................................. Embolemus walkeri Richards
- Dorsal surface of propodeum without median depression situated at border between anterior and posterior surface (Fig. 3C). .
.............................................................................. Embolemus krombeini Olmi

Males (unknown in the species not present in the key to the males)

1. Proximal membranous process of paramere without papillae or sensorial filaments, at most with short hairs (Figs 1A, B) .. ..
................................................................................................... 2
- Proximal membranous process of paramere with papillae (Fig. 1C) or sensorial filaments (Fig. 1D) .................... 3
2. Dorsal membranous process of paramere with mosaic drawing (Fig. 1A) .. Embolemus hachijoensis Hirashima et Yamagishi
- Dorsal membranous process of paramere without mosaic drawing (Fig. 1B) ................. Embolemus krombeini Olmi
Proximal membranous process of paramere with papillae (Fig. 1C) .............. ... .......... Embolemus pecki Olmi

W

Proximal membranous process of paramere with sensorial filaments, without papillae (Fig. 1D) ........................
.............................................................. Embolemus sensitivus Xu, Olmi et Guglielmino

Conclusions

The Embolemidae of Japan are insufficiently known. Six of the seven species recorded in this paper are known on
the basis of only one sex, so that it is probable that two of the above females of Embolemus (E. honshuensis and E.
walkeri) are the opposite sexes of two of the three species known only on the basis of male specimens (E. pecki, E.
sensitivus, and E. hachijoensis). Because of the big difference between females and males, only rearing or DNA
analysis should solve the problem of discovering the opposite sexes. However, the biology of the Japanese
embolemids is completely unknown. As in other countries, we can suppose that the hosts of Embolemus are
nymphs of Cixiidae living in the soil and feeding on roots. However, no researchers have tried to discover hosts and
opposite sexes in Japan yet. For Trogloembolemus fujiei, the hosts are probably nymphs of Cixiidae living in caves.

The most common European species of Embolemus, E. ruddii, present in almost all Europe, was recorded from
Japan by Olmi (1996). However, the results of this study suggest that E. ruddii is absent in Japan. E. ruddii is
present in almost all Europe (Olmi 1996). The male genitalia of E. ruddii (Fig. 1E) are very different from those of
E. pecki, E. sensitivus and E. hachijoensis, because of the different shape of the proximal membranous process of
the paramere.
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