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On the Lestremiinae (Diptera: Cecidomyiidae) of Japan
Part 2: Tribe Peromyiini Kleesattel, 1979
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Abstract. Two genera with altogether 72 species of the tribe Peromyiini
that occur in Japan are treated here. For each of these taxa information is
provided on adult morphology, biology and distribution within Japan and its
taxonomy is discussed. For the genus Peromyia, issues of species diversity
and systematics, evaluation and evolution of morphological characters,
zoogeography, and biology are discussed in the context of all Japanese
species included. The following taxa are described as new to science: Gagnea
tsutaensis gen. et sp. n., Peromyia acutula sp. n., P. aleemkhani sp. n., P.
ampla sp. n., P. angulata sp. n., P. anocellata sp. n., P. austrina sp. n., P.
autumnalis sp. n., P. avia sp. n., P. ayaensis sp. n., P. bipuncta sp. n., P.
boreojaponica sp. n., P. boreophila sp. n., P. capitata sp. n., P. carinata sp.
n., P. cassa sp. n., P. centrosa sp. n., P.fujiensis sp. n., P. gemella sp. n.,
P. gotohi sp. n., P. ibarakiensis sp. n., P. imperatoria sp. n., P. lobuscorum
sp. n., P. maetoi sp. n., P. miyazakiensis sp. n., P. montivaga sp. n., P.
obesa sp. n., P. ogawaensis sp. n., P. ornata sp. n., P. okochii sp. n., P.
pilosa sp. n., P. pumila sp. n., P. puncta sp. n., P. rhombica sp. n., P.
ryukyuensis sp. n., P. semota sp. n., P. simpla sp. n., P. sphenoides sp. n.,
P. spinosa sp. n., P. subcurta sp. n., P. tenella sp. n., P. trifida sp. n., P.
tripuncta sp. n., P. tsukubasanensis sp. n., P. valens sp. n., P. vernalis sp.
n., and P. yezoensis sp. n.

Key words: systematics, Diptera, Cecidomyiidae, Lestremiinae, Peromyi-
ini, Japan, new genus, new species.

Introduction

The tribe Peromyiini comprises two genera of micromyid Lestremiinae, Peromyia and
Gagnea, with the latter here described as new to science. The adults of peromyiine
species are extremely small-sized and morphologically uniform; the smallest lestremiine
gall midges, hardly more than half a millimetre in body size, belong here. Small size and
uniformity cause enormous difficulties in taxonomic studies on Peromyiini. Its species
can be identified by studying adult males. External genitalic structures in males provide
the most appropriate species-specific characters, but their absolute taxonomic significance
is limited by artefacts that complicate character evaluation and intraspecific variability
occurs to an extent that is discussed controversially. Further, one has to suspect that
Peromyia species might be overlooked because slight morphological differences between
species, often involving membranous rather than sclerotized structures, do not become
clearly apparent by using light microscopy alone.

Species of the Peromyiini are found within a wide range of terrestrial habitats but most
abundant in broad-leaved forests. The bulk of their (exclusively?) mycetophagous larvae
lives in decaying plant matter, preferably by using the structural richness of dead wood.
The group is apparently cosmopolitan in distribution, with by far most of its species
knownfrom the Holarctic, in particular its Palearctic Subregion. But even there one may
expect many species that are still unknown to man, with their number certainly by far
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exceeding that of the described species. Results from my study on Japanese Peromyiini
clearly substantiate this expectation.

Previous information available in literature on Holarctic Peromyiini was reviewed and
discussed by Jaschhof (1998) except for an article by Berest (1995) on issues of ecology
and zoogeography of Palearctic Peromyia, and several papers published subsequently (cf.
Mamaev 1998a, c, Mamaev & Zaitzev 1997a, 1999).

In this paper, adults of the Japanese species of the Peromyiini known so far are treated
in depth, except for the species complex of Peromyia palustris which I will deal with in a
separate article. The structure of this paper follows the same pattern as applied in part 1 of
my contributions on Japanese Lestremiinae (Jaschhof 2000). For details of material,
methods, and abbreviations used here, it will be necessary to consult the paper cited.

Genus Gagnea gen. n.

Type-species. Gagnea tsutaensis sp. n. (see description below). Monotypic.
Diagnosis. This new genus is characterized by its extremely long antennae that have up

to 28 flagellomeres in males and more than 14 in females. No other male lestremiine is
knownwhich has antennae longer than Gagnea males. In Peromyia, 12-13 flagellomeres
are present in males and eight to ten in females. Males in the single known species of
Gagnea have their flagellomeres with some of the sensory hairs furcate, which is in
contrast to Peromyia males having sensory hairs always non-furcate. Both characters,
long antennae with more than 13 flagellomeres in males and more than ten in females and
furcate sensillae in males, I consider autapomorphic in Gagnea.

Discussion. As for all those characters not mentioned in the generic diagnosis, Gagnea
fits completely the Peromyiini (cf. Jaschhof 1998: 428 ff.). Male genitalia in Gagnea
tsutaensis are remarkable for the dark, bar-like structure which is present between tegmen
and ventral plate, which might represent its poorly sclerotized genital rod. If so, this
would be unique within the Peromyiini.

Adult morphology in Gagnea tsutaensis gives no indication of the closer relationship to
certain species, or species-groups in Peromyia. I consider Gagnea the sister-group of
Peromyia. Autapomorphic characters diagnosing the genus Peromyia in the former sense
(cf. Jaschhof1. c: 428 f.), now apply to the tribe Peromyiini as a whole. Genus Gagnea
is founded for the reasons explained above, while there are no formal arguments for the
monophyly of Peromyia. If one accepts that a sclerotized genital rod is present in
Gagnea, its reduction has to be considered the derived state and a synapomorphy in
Peromyia species.

Etymology. This new genus is named to honour Dr Raymond J. Gagne, research
entomologist em., U.S. Department of Agriculture, Systematic Entomology Laboratory,
Washington, D.C., for his authoritative contributions to cecidomyiid science and his
efforts in encouraging and teaching the younger generation of cecidologists.

Gagnea tsutaensis sp. n.
(Figs. 1A-E)

Male. Body size: 1.0-1,1 mm.

Head: Postfrons non-setose. Eye bridge 2-3 facets long laterally and 3 facets at vertex.
With 2 rows of postocular bristles. Antennae with 28 flagellomeres (only one specimen
available having one flagellum complete); terminal flagellomere ovoid. Flagellomere 4
(Fig. 1A) with neck approximately as long as node; node wider than long, with single to
double whorl of short setae basally that is incomplete on dorsal side sometimes, next to it
with single to triple whorl of long setae, medially, i. e. just beyond the setae, with whorl
of long sensory hairs with 1 or a few of them furcated, distally with a few sensory
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spines. Palpi 3-segmented, terminal segment pointed and longest, all segments with
sensory hairs, the latter sparse on segment 3.

Thorax: Scutum with extensive lateral and dorsocentral rows of setae and scales.
Empodiajust as long as claws. Claws of midlegs with 2-3 minute teeth. Wings: Rl = 3
rs, strong anterior portion of C extending point of intersection with R5 for (l-)2 times the
vein width of R5, CuA-fork long, CuA2 almost reaching wing margin.

Abdomen/pattern oftergal plaques: 0/ 2 / 2 / 2 / 0 /0 / 0 / 0.
Genitalia: Gonocoxites (Fig. IB) heavy, densely covered with setae and scales

ventrally except membranous central portion, distal margin with deep emargination
extending beyond midlength of gonocoxites, with dorsal transverse bridge heavy.
Gonostyli (Figs. IB, C) small, slightly curved inwards, excavated inside, tapered to tip,
evenly covered with long setae. Tegmen (Fig. ID) elongate, in distal half narrow and
completely membranous, with distinct ventral plate tapered to tip and covering more than
proximal half of tegmen, in between tegmen and ventral plate with dark, narrow
longitudinal band having sharp contours sometimes (genital rod?). Tergite 9 short,
forming a sclerotized semicircle with medial interruption of sclerotization and interrupted

Figs. 1A-E: Gagnea tsutaensis sp. n.; A: male flagellomere 4, lateral view (0.05 mm);
B: male genitalia, ventral view (0.1 mm); C: gonostylus, ventral view (0.05 mm); D:
tegmen, ventral view (0.05 mm); E: female flagellomere 4, ventrolateral view (0.05
mm). A-D: holotype, E: paratype. (In parentheses: length of scale bar.)
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row of setae along distal margin. Tergite 10 large, bilobed, extending beyond distal
margin of tergite 9, densely pubescent and with fine setae. Sternite 10 slightly bilobed
(obviously largely fused except its distal portions), densely pubescent.

Female. Body size: 1.8 mm.
Head: Antennae with more than 14 flagellomeres (antennae broken in the one

specimen available). Flagellomere 4 (Fig. IE) with neck shorter than node; node wider
than long, with single to double whorl of short scales basally that is incomplete on dorsal
side, next to it with double to triple whorl of long setae, distally with 4 very strong and
long sensory hairs, a few shorter sensory hairs and sensory spines.

Genitalia: Spermathecae 2, fairly small, disc-shaped, weakly sclerotized.

Types. Holotype: male, no. A1075, Japan, Honshu, Aomori Pref., Tsuta hot spring,
in mature, mixed deciduous forest dominated by beech (Fagus crenata), 500-600 m, 25
June-28 July 1999, by Malaise trap, leg. Jaschhof [in KUEC]. Paratypes: 4 males, 1
female, no. A1076-A1080, same data as holotype [no. A1079 in KUEC, the others in
ZIMG].

Discussion. Gagnea tsutaensis is readily distinguished from Peromyia species by its
long antennae having far more than 12 male or nine female flagellomeres that represent
the normal number in Peromyia. In both sexes, flagellomeres have their nodes strikingly
wider than long and their necks very short.

Distribution and biology. Hk (Ir), Hn (Ao).
Specimens of tsutaensis were captured in northern Japanese deciduous forests, within

and north ofthe beech zone, up to 600 m a. s. 1. Flight period: Hk: VIII; Hn: VII.
Etymology. The name is derived from the type locality, Tsuta, representing a fine

example of mature, cool temperate broad-leaved forest which was shown to contain an
extremely rich lestremiine fauna.

Other material studied (1 male). Hk: Ir, Sapporo City, Toyohira, 26 July-16 Aug.
1999, leg. Fukuyama & Jaschhof, 1 male, no. A1081.

Genus Peromyia Kieffer, 1894

Some 69 species of Peromyia have been previously described from the Holarctic
Region (cf. list in Jaschhof 1998: 431 ff., and also Mamaev& Zaitzev 1997a, Mamaev
1998a, c). As for Japan, ll species have been known so far (Yukawa 1971, Jaschhof
1998). With respect to the faunas adjacent to Japan, several Peromyia species were
reported or described from Far Eastern Russia (Berest 1994, Mamaev 1994, 1998a,
Mamaev& Zaitzev 1997b, Jaschhof 1998). A key to Peromyia in the Russian Far East
and adjacent regions including Japan which was recently published by Mamaev & Zaitzev
(1999) considers 17 species. At least 15 species are known to occur in China (Bu in litt.,
ined.). More far away, in Peninsular Malaysia Peromyia has been proven to be common
and rich in species (Jaschhof ined.).

For this study, 71 Japanese species of Peromyia were identified, with 46 of them
being new to science. One more species, P. albicornis (Meig.), previously reported as
belonging to the Japanese fauna I could not confirm by additional findings, but it
increases the total number to 72. As a result, the genus Peromyia comprises currently 1 13
species in the Holarctic that are partly distributed in the Oriental and Oceanic Regions,
too. Specimens in the Yukawa and Jaschhof collections, too poor in condition or too few
in number to be identified with confidence, indicate the presence of at least 20 more
species in Japan.

In this paper, I continue to subdivide this genus into species groups rather than into
subgenera, because I cannot explain all the established groups by arguments based on
truly autapomorphic characters and not all species can be grouped with certainty. When
the Holarctic species of Peromyia were recently revised (cf. Jaschhof 1998) several
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technical mistakes were made which were drawn to my attention through the kindness of
Dr Raymond J. Gagne, Washington, D.C. I take the opportunity for correcation here in
the respective species sections (see Peromyia fungicola, intermedia, and muscorum).
Further, it should be noted that the paper on Peromyia in North America, cited in
Jaschhof (1. c.) as "Jaschhof & Mohrig 1998, in print", has been withdrawn and so was
not published.

There are several previously described Peromyia species that I cannot identify on the
basis of their original descriptions or keys published subsequently. These sources are too
superficial and incomplete, lack appropriate illustrations and disregard similar species.
The study of type material appears to be the only way in order to clarify the identity of
those species, but their types are not available for lending. Consequently, when working
on Japanese Peromyia I had to ignore the following species unidentifiable to me (listed by
year of publication): Peromyia aberrans Mamaev, 1963; P. almensis Berest, 1989; P.
scutellata Mamaev, 1990; P. directa Mamaevet Berest, 1990; P. sphaerica Berest, 1991;
P. paliformia Berest, 1994; P. anisotoma Mamaev, 1994; P. concitata Mamaevet Berest,
1994; P. sacculiformia Mamaevet Berest, 1994; P. palposa Mamaevet Zaitzev, 1997; P.
baccha Mamaev,1998; P. decurvata Mamaev,1998; P. mediterranea Mamaev,1998; P.
miniuscula Mamaev, 1998; P. peninsulae Mamaev, 1998 (as penisulae, error); and P.
trifurcata Mamaev,1998.

Supplement to the Information on the Genus and Discussion

Adult morphology
Male. Head: Eye bridge occasionally up to 5-6 facets wide. Ocelli exceptionally absent

(in anocellata). Antennal flagellomeres having their sensory hairs sometimes with basal
appendices (termed appendiculate sensory hairs, see curta-group).

Thorax: In one species (tsukubasanensis) with elongate, flat overall shape resulting
from the katepisternum being rounded ventrally (not triangular and thus shortened) and
the postphragma being unusually long.

Abdomen/pattern oftergalplaques: Usually0/2/2/2/ 1 / 1 /0/0, or0/2/2/2/2/
1 /0/0,butdifferingpatternsoccuraswell, forexample0/ 1 / 1 / 1 / 1 / 1 /0/0. These
patterns are largely stable intraspecifically, variation within species was found mainly in
the posterior segments which are poorly sclerotized, making the recognition of distinct
plaques difficult.

Species Diversity and Systematics
There is certainly no other Palearctic territory of approximately the same size and

similar richness in natural conditions to Japan which is so intensively studied for its
Peromyia fauna. This makes convincing comparisons between regions difficult, but there
is no doubt that the diversity of Peromyia species in Japan is extremely high compared
with that in many other parts of the Palearctic. All of the Palearctic, Japan excluded, has
69 Peromyia species described but Japan's fauna alone has currently 72. Germany, with
its landmass of comparable size, has half the number of Japanese species. A single
mature, cool temperate broad-leaved forest in central Honshu, only 100 ha in size, was
found to contain at least 26 Peromyia species, captured within only six weeks in spring
1999. In comparison, half that number of species was recorded from a comparable forest

in northern Germany over several years. The outstanding diversity in Japanese Peromyia
is also reflected if one takes a closer look at the species number in certain innergeneric
species groups.

The intrageneric classification used in this paper is almost identical to that proposed by
Jaschhof (1998: 43Iff.). All but one of the species groups of Holarctic Peromyia have
representatives in Japan too; the central European penicillata-group which is absent in
Japan is rather doubtful in its distinctness. Seen systematically, it is a striking feature of



42 M. JASCHHOF

the species composition of Japanese Peromyia that most of its species groups comprise
significantly more taxa compared with other regions. For example, the widespread
caricis-group has ten species in Japan but six representatives in the remainder of the
Palearctic, the modesta-group has 13 in Japan and seven outside. Another subunit, the
ornata-group with four closely related species, is exclusively Japanese and represents a
true morphological novelty in Peromyia.

The fact that the majority of Japanese Peromyia species could be classified into existing
groups might be seen, on the one hand, as a confirmation of this intrageneric
classification. On the other hand, that fact underlines once more that Peromyia adults,
seen as an entity, are morphologically largely homogenous. As a consequence, systematic
and phylogenetic considerations continue to depend widely on structural differences in
male genitalia, the only part of the body that provides a relative diversity in morphological
structures and thus taxonomic characters. Therefore, which appears to confirm the
proposed species groups might be not more than the result of too few and simple
arguments, or characters. As another consequence, even the wealth of 46 new species
described from Japan cannot add much to an improvement in understanding the
relationship between certain groups of Peromyia, or between the Peromyiini and its
hypothesized sister group, Bryomyiini + (Micromyini + Aprionini) (cf. Jaschhof 1998).
Indications for relationship are discussed in the introduction paragraphs for certain
species groups (see below).

Evaluation of Characters and Character Evolution
Only two of the 12 groups that Japanese Peromyia species are classified into are

diagnosed by characters other than male genitalic. In the curta-group, characterized by its
peculiar antennal sensillae, species correspond in the basic structure of the male genitalia.
The opposite is true for species of the aurantiaca-group which share the presence of
membranousdots on their mesonotum, a character considered synapomorphic, but some
of which differ largely in respect of their male genitalia. For example, it might be hard to
explain by arguing about genitalic characters why Peromyia bipuncta and puncta (see
below) should share a commonancestor. Supposing that the aurantiaca-group is indeed
monophyletic, this case indicates that genitalic characters, necessarily favoured because of
the lack of alternatives, may fail in providing a convincing basis for phylogenetic
considerations in Peromyia. The situation is worsened in that some of those characters
employed are anything but complex since the respective structures are simple as well (see,
for example, the overall shape of gonostyli). One has certainly to expect homoplasies to a
greater extent. Structures that might provide more complex characters are hard to study,
as for example the tegmen in its three-dimensional construction. Apart from its minute
size, those structures are membranousrather than sclerotized, lying inside rather than on
the surface.

On an alphataxonomic level the difficulties in diagnosing and identifying Peromyia
species have sharpened with the increasing number of taxa described from Japan. This is
trivial but worth noting in so far as morphological variation within species, or populations
of Japanese Peromyia tends to be stronger than on the continent. In several cases this
applies to characters which were thought to be of absolutely diagnostic value, for example
the vestiture on antennal flagellomeres, or the arrangement of postocular bristles. This
variation will be demonstrated in the species sections that follow, but not to its full extent.
I must confess that in some groups of Peromyia, such as the caricis - or intermedia-
group?,, I partly failed in diagnosing clearly distinguished species and left a considerable
amount of specimens unidentified. I suspect that those complex taxonomic problems
cannot be solved satisfactorily by the methodology that is usually applied in taxonomic
research on free-developing gall midges including this study.

In some of the species that are distributed in Europe as well as in Japan one can find
slight morphological differences depending on the geographical origin of the specimens.
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As for those allopatric populations, it is not more than an issue of convention born from
experience whether one considers them conspecific or not. And comparisons are made
more difficult by the fact that specimens are available for study from only a few
geographically isolated localities but not from the (suspected) complete range of such
species.

Zoogeography
As for the zoogeographic regions, 72 species of Peromyia have their ranges within

Japan as follows: 71 species are Palearctic, 20 are Oriental, and three are Oceanic. From
this it appears that several species extend their area to more than one region: three species
are Palearctic / Oriental / Oceanic, 19 are Palearctic / Oriental, 52 are exclusively
Palearctic, and one is exclusively Oriental. Seen formally, Peromyia species which have
been found to date only in Japan might be considered endemics. I suspect that future
surveys, particularly in continental parts of the Manchurian Province, will disprove this
status for many of them, but at present that portion of Japanese species, still 47, is
irrelevant to more detailled distributional considerations except within Japan.

The rough zoogeographic classification given above does not adequately reflect that
wide species areas in Peromyia appear to be the typical pattern. As for their ranges within
Japan, 27 species are known from only one of the large islands, or island groups (i. e.,
Hokkaido, Honshu, Shikoku, Kyushu, Ryukyu Islands, and Bonin Islands). When
"rare" species, i. e. those having been found at one single locality, are excluded from the
above number, ten species with a single island distribution remain. Their share is clearly
overwhelmed by the number of Peromyia species distributed on two islands (25 species),
or three and moreislands (20). More extensive faunistic surveys should result in a further
shift in these proportions.

Looking for patterns in species distribution which appear to be more restricted, a
group of species that is apparently boreal, or boreal-mountainous in distribution is much
better outlined than an exclusively southern Japanese (warm-temperate) component.
Thirteen or so species might be referred to the former pattern, with Ibaraki Prefecture (in
central Honshu) or even Hyogo Prefecture (in western Honshu) containing its
southernmost outposts. These species are: Peromyia anatina, bidentata, boreojaponica,
boreophila, lobuscorum, maetoi, modesta, montivaga, okochii, semota, tundrae, valens,
and yezoensis (for details, see species chapters below). In contrast, only the distributional
data for Peromyia centrosa indicate an exclusively southern Japanese area (rare species
and those with a single island distribution, see above, not taken into consideration).

When the Japanese fauna of Peromyia is seen in a wider view, one has to consider
first the 25 species (roughly one third of Japan's total) which have been known also from
other parts of the Palearctic, or Holarctic. Among them, there are at least four truly
Holarctic species (Peromyia fungicola, modesta, neomexicana, and photophila). Among
them, Peromyia neomexicana is rarely found elsewhere within its apparently wide total
area (cf. Jaschhof 1998: 442), but in Japan it is remarkably commonand widespread.
Several Peromyia species that have been previously known to be distributed in the
European Province are here recorded for Japan, or all of the eastern Palearctic, for the
first time. In these species, present data suggest a disjunct area with a European centre of
distribution on the one hand and a Far Eastern centre on the other, but whether this
pattern is real or due to the lack of information from large parts of Siberia cannot be
decided yet. There are several species belonging to the latter group which even in Europe
must be considered extremely rare, such as Peromyia bidentata, gryphiswaldensis, and
tundrae. As mentioned above, the Peromyia ornata-gvoup (see below) is the only distinct
species group in Japanese Peromyia which appears to be absent from the remainder of the
Palearctic. Since in Japan micromyid genera other than Peromyia were proven to contain
a component of supposed Indo-Malayan origin (cf. Jaschhof 2000, Jaschhof ined.), one
may speculate whether this applies to the Peromyia ornata-growp as well.
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Biology
One fourth of all species of the Lestremiinae found in Japan belong to the Peromyiini.

This makes Peromyia species a considerable component of the lestremiine fauna in
Japanese woodlands. Even when I have not done quantitative studies, field observations
indicate that at least some species may sometimes occur in tremendous numbers of adult
specimens. Such a mass occurrence was observed in Peromyia muscorum(and species of
the palustris-com^Xtx not considered in this paper) and, to a lesser extent, in aleemkhani,
boreophila, cornuta, photophila, pumila, and rhombica (see below). For example, in
forests on the Bonin Islands where only four Peromyia species were found, these species
(except for carinata, see below) tend to mass development which possibly results from a
lack of competition by congeners.

Data presented here confirm the previous opinion that the flight period of Peromyia
adults has phenologically two peaks per year, one in spring / early summerand the other
in autumn. This does not necessarily mean that within a single species only one or two
generations per year occur. Further, in widespread species the flight periods of local
populations overlap. As a result, adults of those species may be found continuously
within Japan from spring to autumn, depending on altitude and latitude of the various
localities. Conditions in Hokkaido allow for only one peak per year that is in summer, of
course. Nevertheless, Peromyia adults may occur throughout the year, with winterly
flight activity in certain species as far north as central Honshu.

Forests contain undoubtedly the majority of Peromyia species and most species are
certainly pure forest inhabitants. (As for Japan, though, grasslands or other open habitats
have not been studied yet for their Lestremiinae.) Resulting from my studies, it is hard in
general to make out a preference of certain species for certain forest types. On the one
hand, this is clearly a result of the too general approach which was not focussed on
certain species, or particular ecological factors within the multi-dimensional forest habitat.
On the other hand, Peromyia species appeared once moreto be of considerable ecological
plasticity. As shown above, most species inhabit a wide area stretching over many
parallels of latitude and this alone means, for example, living in cool temperate as well as
warmtemperate broad-leaved forests. As mentioned above, a group of species was
recognized that is obviously boreal, or boreal / mountainous in distribution. In other
words, this group appears to inhabit exclusively subalpine evergreen coniferous and cool-
temperate broad-leaved forests, but this I argue is not necessarily a pattern caused by
factors operating in a certain forest structure. Even coniferous plantations may be
inhabited by the same species as found in broad-leaved forests (for details, see species
sections below), while it remains unclear whether they make use preferentially of
remainders of broad-leaved trees that often structurally "upvalue" those monocultures.
This is most evident in plantations of sugi (Cryptomeria japonica) which sometimes
contain large quantities of oak logs brought in as the substrate for cultivated mushrooms.
I collected lestremiines at various sites of such former cultures, with the oak logs
remaining and decaying undisturbed over several years, and found some 26 lestremiine
species with ten Peromyia species among them. In contrast, there are no indications that
any Peromyia species prefers or inhabits exclusively coniferous forests, either natural or
artificial.

Broad-leaved forests were proven to be most rich in Peromyia species when their
canopy was close enough to avoid rapid drying up of the ground layer and when these
forests contained rich accumulations of rotting plant matter, preferably decaying logs.
These conditions are usually provided best in mature, natural stands which in Japan are
typically associations of many different tree species. Three Japanese forests of this
structure, 100 ha or less in size, were shown to contain between 20 and 26 Peromyia
species, although the efforts in taking the species inventory were limited to a few weeks
per year. Another example may demonstrate that the availability of decaying wood, as the
suspected substrate for larval development, is of fundamental importance for maintaining
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richness in Peromyia species. During two weeks of August 1996, 20 species of Peromyia
were Malaise trapped in a secondary, only six years old deciduous forest (Ogawa Forest,
Ibaraki Prefecture). As concluded from a more detailled description of that site, the
stumps and roots of trees which formerly grew there had not been removed from the
ground after cutting and could now provide a rich substrate for fungal growth and
lestremiine development.

Even when not studied systematically, isolated, or park-like woodland contains
lestremiines including Peromyia, a fact that does not surprise given the good dispersal
ability suspected for these species. In this context, one mayconsider whether Peromyia
species follow an opportunistic strategy, since the availability of their larval environment,
decaying plant matter in a stage that maintains fungal growth, is rather unpredictable.
Such a view could help to explain why certain species occur so sporadically, or show a
remarkably patchy distribution within their wide total range.

Key to the Males of the Japanese Species of Peromyia

Since not all species considered in the following key are illustrated in this paper, I
recommendfor those species to consult the figures given by Jaschhof (1998).

1 Mesonotum with 1 to 4 bright, membranous dots 2
Mesonotum without bright, membranous dots 7

2 Gonostyli strongly tapering to tip, with apical tooth or 2 very strong spines 3
 Gonostyli not or slightly tapering to tip, without tooth or 2 very strong spines   4
3 Gonostyli with apical tooth; mesonotumwith 2 bright dots

P. bipuncta sp. n. (Fig. 2)
 Gonostyli with 2 very strong apical spines; mesonotum with 1 bright dot

P. bidentata Ber.
4 Nodes of antennal flagellomeres with 1 distal and 1 medial whorl of sensory hairs. 5

Nodes of antennal flagellomeres with 1 distal whorl of sensory hairs and additional
sensory hairs among the setae in the proximal half of node 6

5 Tegmen heavy, with short, sclerotized ventral plate formed like a horseshoe;
gonostyli with almost spine-like hairs apically P. imperatoria sp. n. (Fig. 3)
Tegmen smaller, with weak ventral plate approximately as long as wide; gonostyli
with brush of long, dense hairs apically P. neomexicana (Felt)

6 Gonostyli heavy, broader distally than proximally; mesonotumwith 3 bright dots
P. tripuncta sp. n. (Fig. 5)

Gonostyli elongate, slightly tapering to tip; mesonotum with 1 bright dot
P. puncta sp. n. (Fig. 4)

7 Antennal flagellomeres with appendiculate sensory hairs (cf., for example, Fig. 21A)
8

 Antennal flagellomeres with simple sensory hairs (cf., for examle, Fig. 2A) 13
8 Gonostyli strikingly long and slender; appendices of sensory hairs very long

P. tenella sp. n. (Fig. 25)
 Gonostyli not strikingly long and slender; appendices of sensory hairs short and thus

often hard to see 9
9 Tegmen very narrow and pointed apically P. acutula sp. n. (Fig. 20)

Tegmen slender but never pointed apically 10
10 Tegmen with distinct ventral plate; gonostyli with brush of long, dense hairs in distal

third P. gemella sp. n. (Fig. 22)
Tegmen with its ventral plate absent or indistinct, i. e. visible only by its distal
margin; gonostyli without hair brush ll

11    Tegmen without ventral plate P. simpla sp. n. (Fig. 23)
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-Tegmen with ventral plate visible by its distal margin 12
12 Gonostyli stout, slightly flattened and excavated inside, broadly rounded apically

P. curta Jasch. (Fig. 21)
-Gonostyli elongate, neither flattened nor excavated inside, tapering to tip

P. subcurta sp. n. (Fig. 24)
13 Gonostyli with lobe inside that is conspicuous and nose-like (Figs. 26A, 33B) or

inconspicuously wart-like (Fig. 28C) or keel-like (Figs. 27C, G) 14
Gonostyli without inner lobe 21

14 Nodes of antennal flagellomeres with 1 distal whorl of fine, long sensory hairs that
easily break 15
Nodes of antennal flagellomeres with 1 medial whorl of sensory hairs and numerous
sensory hairs distally with some of them forming an indistinct distal whorl, all
sensory hairs strong 19

15 Gonostylar lobe inconspicuous, keel-like, inserted along full length of inner side of
gonostylus P. carinata sp. n. (Fig. 27)
Gonostylar lobe different 16

16 Gonostylar lobe small, wart-like, inserted in centre of inner side of gonostylus
P. centrosa sp. n. (Fig. 28)

-Gonostylar lobe different 17
17 Gonostylar lobe long, inserted at midlength of inner side of gonostylus; tegmen

including ventral plate with indistinct contours P. anatina Mam.et Ber. (Fig. 26)
-Gonostylar lobe snorter, inserted along full length of inner side of gonostylus; tegmen

or at least its ventral plate with distinct contours 18
18 Tegmen with distinct side margins, its ventral plate indistinct; gonostylar lobe usually

clearly set off from the main body of gonostylus P. intermedia (Kief.) (Fig. 29)
-Tegmenwith indistinct side margins, its ventral plate with distinct proximal and distal

margins; gonostylar lobe with smooth transition into the main body of gonostylus
P. miyazakiensis sp. n. (Fig. 30)

19 Gonostyli with extremely long, slender main body directed distad, its tooth-bearing
inner lobe directed inwards P. bihamata Mam.& Zaitz.

-Gonostyli different 20
20 Gonostyli heavy, almost triangular in overall shape, with small, setose lobe inside

and elongate, tooth-bearing lobe dorsoproximally P. lobata Yuk. (Fig. 32)
Gonostyli not so heavy, rounded, with long, hairy lobe inside and broad, rounded
lobe without tooth dorsoproximally P. trifida sp. n. (Fig. 33)

21 Gonocoxites with setose swellings at both sides of its ventral emargination, or ventral
emargination absent; gonostyli with dorsal lobe which is tooth-like itself or has a
tooth-like structure distally 22
Gonocoxites without swellings; gonostyli without dorsal lobe of such structure... 25

22 Antennal flagellomeres with 1 whorl of sensory hairs P. ornata sp. n. (Fig. 45)
Antennal flagellomeres with 2 whorls of sensory hairs 23

23 Gonocoxites without ventral emargination, instead with pubescent membranous
portion P. ryukyuensis sp. n. (Fig. 46)
Gonocoxites with ventral emargination 24

24 Tegmen wider distally than proximally; gonocoxal emargination deep
P. obesa sp. n. (Fig. 44)

-Tegmennarrower distally than proximally; gonocoxal emargination shallow
P. austrina sp. n. (Fig. 45)

25 Gonostyli with apical tooth, or dense brush of spine-like hairs, or 3 strong spines
apically / subapically 26
Gonostyli without such apical structures 32

26 Gonostyli with 3 strong spines apically / subapically... P. ayaensis sp. n. (Fig. 56)
Gonostyli different 27














































































































































































































