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Benevolo Lectori Salutem

On the 1st of September 1992, when the Biological Section of the Hungarian
Academy of Sciences appointed me to the editorship of Acta Zoologica Hungarica, |
was authorized not only to follow previous usage but also to reform our journal. The
necessity of the reform was/is not directly connected with any of the extensive politi-
cal and social changes still going on in our country. The publication of the journal as
a whole, or any and all papers in it, had never been restricted by powers not in the
field of science. The editors, to mention by name Dr. Arpad So6s only, produced a
high level scientific journal, enforcing among others, respect for formal require-
ments. The original publication of four issues per year was at an early date contracted
to two issues, numbering (1-2) and (3-4).

Our journal was published, from its foundation to Volume 39, by the Akadé-
miai Kiadd, Budapest. During the last years the haphazardness in the dates of publi-
cation, the high cost of production, etc., called for reforms. The difficulties in pub-
lishing the last volume (Vol. 39) underlined the necessity of prompt action. The pub-
lishing house Akadémiai Kiad6 required an unreasonably high financial support from
the Hungarian Academy of Sciences for the production of Volume 39, at least so in
our opinion. And since there was a decision made by that time for a change in the
publisher, beginning with 1994, the task to be undertaken by the Hungarian Natural
History Museum, the cost of publication was proposed to be shared by the Akadé-
miai Kiadd, for the sake of a smooth transition. Namely, issue (1-2) was to be pro-
duced by them, issue (3-4) - the less voluminous one - by the Museum. Subsequent-
ly they changed their mind and renumbered issue (1-2) as (1-4) and thus declared
papers for the original issue (3-4) as manuscripts for Volume 40. These latter papers
will be published in our issues 40(1) and 40(2). Their volume will not be restricted -
since they were “inherited” - as it will withfuture issues.

The journal Acta Zoologica Academiae Scientiarum Hungaricae (thus return-
ing to its original name) will be published by the Hungarian Natural History Museum
as its new steward. The production is sponsored by the Biological Section of the
Hungarian Academy of Sciences through a grant system for the publication of scien-
tific books and journals in biology. This system had to be established first, while the
necessary steps in reforming the journal began only in November, 1993.

Besides research papers, also short reviews, short communications (all those of
international organisations and meetings), methodological reports and book reviews
are planned to be published.

Our “Instruction to Authors” are printed on the inner covers. The journal wel-
comes original papers in animal taxonomy and systematics as well as in animal eco-
logy, community ecology and those discussing “pure science” basis for biodiversity
and nature conservation problems - from any country in the world. Foreign authors
are requested to pay a low page charge in order to cover costs of correspondence,
postage of manuscripts and reprints. In case of bulkier papers this distinction van-
ishes: page charge for papers longer than 16 printed pages will be a sum of the gross
cost (i.e. 40 USD) for everybody.

Only manuscripts on floppy diskettes are acceptable for review and publication
(any file is admissible which is compatible with ASCII format). The four issues per
year permit a more immediate publication. Papers will be issued possibly within a



year from their submittal, and we guarantee a publication within six monrths after an
acceptance.

Two-thirds of the Editorial Advisers are not Hungarians (their names will be
disclosed in issue 40 (2) only, because some of those invited have not responded up
to the close of the present issue). Their activity will also contribute to raise the level
of English of the papers (it has been decided that the journal will publish papers ex-
clusively in English). Every manuscript will be read by two reviewers and only con-
cordant positive opinions can serve abasis for acceptance.

The Acta are published in four issues (each comprising 96 printed pages) per
year. Accordingly, the yearly volume does not change; if the volume happens be
larger in some cases, it will not cost more to the subscribers. The subscription fee is
only three-fourths of the former one. The present issue 40 (1) is mailed to all former
subscribersfree of charge. All those who place their trust in this renewed journal are
kindly requested to send their subscription fee to the Hungarian Natural History Mu-
seum. Issue 40 (2) will subsequently be sent to the subscribers only.

Cordially yours,

The Editor
Department of Zoology
Hungarian Natural History Museum

Callfor Papers

Acta Zoologica Academiae Scientiarum Hungaricae is a renewed/reformed
journal published by the Hungarian Natural History Museum and sponsored by the
Hungarian Academy of Sciences. Our aim is to accomodate an increasing interest in
animal taxonomy and systematics as well as in animal ecology, for community eco-
logy, biodiversity and nature conservation problems in particular. It has become an
international journal with a body of the Editorial Advisers of wide disciplinary inter-
est. Ourjournal is openfor papersfrom any country in the world.

Original research papers, short reviews (by prior arrangement with the editor),
opinion papers, short communications, methodological reports and book reviews
may also be accepted.

A moderate page charge is required from authors outside Hungary in order to
cover costs of correspondence, reprint mailing, lingustic revision, etc. As a conse-
quence, foreign authors are kindly requested to send proper information on coverages
of their page charge.
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COMPARATIVE ANALYSIS OF EDGE EFFECT
ON BIRD AND BEETLE COMMUNITIES

A. BALDI & T. Kisbenedek*®

Ecological Research Group
Hungarian Natural History Museum
Budapest, Baross u. 13. H-1088, Hungary

Effect of edge was studied at the same time and place on bird and beetle communities in a ri-
parian forest in Hungary. The diversity of birds was similar in the edge and in the interior
habitats, but density increased in the edge. There were no significant differences between the
edge and the interior bird communities. The beetle communities sampled in the forest edge,
interior-edge and interior habitats differed significantly from each other. There were dif-
ferences in calculated species number, diversity and equitability. Flying ability was related
to habitat, with the number of species with flying ability increasing towards the edge. Our
study revealed that the effect of edge may have similar consequences on taxonomically dis-
tant groups, but the applied scale was appropriate to detect significant differences only for
beetles, not for birds. With two original figures.

Key words: edge effect, bird communities, beetle communities, spatial scale

INTRODUCTION

An edge can be defined as the junction of two different habitats (FORMAN
& GODRON, 1986, YAHNER, 1988). Animal communities associated with edges
have been of considerable interest to conservation biologists and wildlife mana-
gers, because recent human induced changes in the landscape increase the
amount of edge habitats.

Studies of edge effect and fragmentation usually have included only one
taxonomic group, for example mammals (e.g. BENNETT, 1987), birds (e.g. HANS-
son, 1983, Helle & Helle, 1982, Kroodsma, 1984, Temple & Cary, 1988,
MOLLER, 1989), amphibians (e.g. MANN et al., 1991), or different invertebrates
(e.g. DUELLI et al., 1990, MAJER, 1987). There are also studies of a single
species from several taxonomic groups (DE VRIES & DEN BOER, 1990, Dodd,
1990, Gjerde & Wegge, 1989, HANSKI, 1989, LANKESTER, etal, 1991).

The number of complex or comprehensive studies are limited (HELLE &
Muona, 1985, Nilsson etal., 1988, Rosenberg & Raphael, 1986) and gener-
ally include taxonomically, or from an anthropogenic point of view, closely re-
lated groups. Investigations on the relationship between distant groups, usually
between vertebrates and invertebrates, are based on indirect data from the lit-
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2 A.BALDI & T. KISBENEDEK

erature. Such comparisons were made on data collected at different times and
from different places, which may have affected the results (SCHOENER, 1986).

In the present paper we investigated the effect of edge on bird and beetle
communities, with emphasis on comparing differences in community structure
parameters for beetles and birds across the edge. The two studies were carried out
concurrently in the same system, solving the problem of comparing indirect data.

STUDY AREA AND METHODS

The study was conducted in the Szigetkdz region, Hungary, near the village Feketeerdd, in
Fels6 Forest (47°53’N, 17°15’E). The original vegetation on the whole area of the Szigetkdz were
grove forests. Now the landscape is mainly farmland with remnants of seminatural vegetation.

The study site is situated along the River Mosoni Duna. The forest site is 220 ha bounded
mainly by cultivated fields. The forest is managed (mainly selective cuts, but there are clear cuts
and plantations as well), divided by paths into 200x200 m blocks. The paths are linear, and about
3-5 m wide, allowing cars to use them. The forest association of the area is a seminatural oak-elm-
ash grove, Querco-Ulmetum. Trees are mixed in the canopy layer, largely consisting of Quercus
robur, Fraxinus angustifolia and Ulmus laevis. The shrub layer is abundant, consisting of Vibur-
num, Crataegus, Comus, Acer and Frangula species. In the grass layer, the abundant species are
Rumex saguineus, Rubus caesius, Festuca gigantea, and Carex spp.

Bird census - Bird censuses were carried out in the edge and in the interior part of the forest,
about 2-400 m from the edge, in 1990 and 1991. Two censuses were carried out, one in April, and
one in May to record both early and late breeders. The transects in the two years were altogether
5.2 km long (13 ha) in the forest edge and 3.4 km long (16.9 ha) in the forest interior habitats.
Average density values were used in the analysis so we could analyse the data in the similar way as
the beetle data. We used the line transect method (Jarvinen & Vaisanen, 1975), with only the
forest side being counted at the edge. The other side was an intensively managed agricultural land,
which was almost bare in spring. All birds detected were noted in the main belt (MB, <25 m) and
supplementary belt (SB, >25 m). The quantitative indices and measures were based on the density
estimations (MB, only) (Appendix A), whereas the qualitative measures were based on the whole
data set (MB and SB). Description of the main types of bird communities in the Szigetkdz region is
reported by Waliczky (1992).

Collection of beetle data-The data were collected from April to September, 1991, using pit-
fall trapping. Sixty plastic 300 cm3jars were set out into the study area. Three groups were formed,
each contained twenty jars. The jars were placed along a line, with about Im between each trap.
The first group of the traps was placed within the forest-agricultural land boundary, along a line
parallel with the edge of the forest. The second group was inside the forest (200 m apart from the
edge) but was placed along a line beside a path, 2.5 m from it. The third group was inside the forest
(300 m apart from the edge) in the center of a 200x200 m block.

All jars were filled with 1 dl ethylene-glycol to preserve the caught animals. Traps were
emptied three-weekly. We did not include the rarely caught species in the analysis.

To determine the community structure parameters we applied some simple biomathematical
methods (see e.g. Southwood, 1978, Krebs, 1989). The Shannon-Wiener diversity index (H’) was
used to calculate the diversity of the communities:

H =- £ pilnpi
where

H’= Shannon-Wiener diversity index and pi= relative frequency of the species i
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EDGE EFFECT ON BIRD AND BEETLE COMMUNITIES 3

The most commonly used index of evenness (equitability) in the literature is based on the
Shannon-Wiener function:
J’=H71n(S)
where

J’= evenness measure (range 0-1) and S = total number of species.
To examine the similarity of the edge and inside communities in the same taxon we used the
Sprensen index:
Cs=2j/(a+h)
where

Cs=S0rensen coefficients, )=number of common species (in both communities), a=number
of species in community a, fc=number of species in community b
The Bray-Curtis index, a modified version of the Sprensen index, was also applied:

Cbc= 2jN/(aN+bN)
where

Cbc= Bray-Curtis index, jN = the sum of the lesser values for the species common to both
habitats, aN = total individuals sampled in habitat a, bN= total individuals sampled in habitat b.

As the sample sizes differed, we applied the rarefaction method (see Krebs, 1989) to esti-
mate the expected species number on a unit area using the program RAREFRAC.BAS (Ludwig &
Reynolds, 1988).

Chi-square tests were applied to test differences between the distribution of individuals per
species, species area and dominance curves.

RESULTS

There were 38 bird species observed in the study period, 34 in the forest
edge and 28 in the forest interior part. The total density of birds preferring edge
was three times higher than that of the birds preferring forest.

Edge preference or avoidance was determined for 15 species from the total
38 based on density estimations. Two species were excluded from these 15
species, Garrulus glandarius and Turdus iliacus because only one flock was ob-
served for each species. The remaining 13 species can be clustered into different
groups based on their preference for edge (Appendix A). Most of the species
show edge preference, some did not show any preference, and only Parus major
exhibited a weak avoidance of edge.

During the study period we emptied the pitfall traps six times. We caught
822 individual beetles of 65 species (Appendix B). Six species were abundant in
the edge, seven species in the interior-edge, and three species in the forest interior
habitats. One species was equally distributed in inside-edge and edge habitats.

Rarefaction is an appropriate method to calculate the expected species num-
ber for species richness. The distribution of number of individuals per species did
not differ significantly between the inside and edge communities of birds, but for
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Table 1. Values of chi-square tests between edge and interior communities of birds and beetles,
based on number of individuals per species.

X2 D.f. Significance
Birds edge-interior 38.241 32 NS
Beetles  edge - interior edge 138.702 64 p<0.001
interior edge-interior 203.056 64 p<0.001
edge - interior 195.355 64 p<0.001
species richness species richness
(observed values) (calculated from rarefaction)
60
40
10
0j
Interior interior-edge edge
birds beetles “ e pirds - “ beettee
diversity equitability
birds beetles birds beetles

Fig. 1. Changes in community structure parameters for birds and beetles from the forest interior to
the edge habitats.
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EDGE EFFECT ON BIRD AND BEETLE COMMUNITIES 5

beetles there were significant differences in each case (Table 1). The changes of
community structure parameters (species richness, rarefied species richness,
diversity and equitability) were compared within and between taxa (Fig. 1). In
birds there was a slight increase in species richness from inside toward the edge
in both observed values and calculated values by the rarefaction method and al-
most no change in diversity and equitability. In beetles the observed values of
species richness showed an increasing tendency toward the edge, but the inside-
edge community had higher species richness than that of the edge community.
However, after rarefying there was a continuous increase in the expected species
number E(Sn) from inside to the edge (Fig. 1). The diversity and equitability
values of beetles also increased gradually from the inside community to the edge
community.

The slopes of rarefaction curves of birds were similar, and the distances
between them were small (Fig. 2). In beetles the curve for the forest interior com-
munity separated from the other two curves. The increase in species number of
these two latter communities was higher (Fig. 2).

The similarity indices showed high similarity between the edge and interior
bird communities (Table 2). Comparisons among beetle communities by the in-
dices showed that the difference was highest between the inside and edge com-
munities. The indices showed that the difference between edge and interior com-
munities was much smaller for birds than for beetles.

DISCUSSION

In this study we use the term community to refer to only birds or only beet-
les, not as the entire animal community.

Birds and the edge effect

Data from the literature show great variety on the edge preference or avoid-
ance of bird species (see e.g. FROCHOT, 1981, 1987, FULLER & WHITTINGTON,
1987, FULLER & W arren, 1991, MOSKkAt & FUISZ, 1992 for data from decidu-
ous forests). This diversity suggests that great differences exist in the behaviour
of species and communities in relation to the type and/or pattern of landscape and
habitat. Naturally many other factors may affect the distribution of birds, for
example HAILA et al. (1987) argued that the habitat selection of hole-nesting
passerines related to the number of available snags rather than to the area of frag-
ments. However, there are some species which may be considered edge-species,
because they were found to show the same preference in most of the studies, e.g.,

Aciazool. hung. 40, 1994
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Table 2. Values of SOrensen and Bray-Curtis similarity indices between edge and interior com-
munities of birds and beetles.

Birds Beetles
edge and edge and interior interior edge and edge and
interior edge interior interior
SOrensen 0.7741 0.5741 0.4545 0.3606
Bray-Curtis 0.4623 0.4061 0.5205 0.3697
birds
E(Sn)
beetles

Fig. 2. Rarefaction curves for birds and beetles in the forest edge and forest interior habitats.

Acta zool. hung. 40. 1994



EDGE EFFECT ON BIRD AND BEETLE COMMUNITIES 7

Sylvia atricapilla, Emberiza citrinella. The variability of results within taxon also
strengthens the argument to conducting comparative studies at the same time and
place.

Recently MOSKAT & FUISZ (1992) reflected on the importance of vegeta-
tion structure. They counted birds in three habitats, edge, interior without shrubs
and interior with shrubs. They found that the distribution of some species were
not related to the edge, but to the presence of the shrub-layer (e.g. Sylvia atrica-
pilla.). Other species preferred shrubs, but avoid edge (e.g. Erithacus rubecula),
or avoid interior habitats at all (e.g. Carduelis chloris).

Ecotones often harbour more diverse and dense communities than either of
the two joining habitats (first reported by LEOPOLD (1933), cited in YAHNER
(1988)). In our study the density of breeding birds was three times higher in the
edge (within 0-25 m) than in the interior forest. However, the diversity values
were almost the same. We suggest that the increased density in the edge was
mainly a consequence of the nesting possibilities in tree holes (e.g. for Sturnus
vulgaris and Passer montanus). The high density of these two species may be
due to the proximity of the village. Indeed, the great majority of them were ob-
served in that edge section which was nearest the village. The agricultural fields
which bounded the other sites harboured only a few species, therefore open fields
did not contribute much to the observed number of species.

Carduelis carduelis, C. chloris, Emberiza citrinella and Serinus serinus
preferred edge trees for singing or resting, otherwise they are field species. On
the other hand, a group of forest species also showed edge preference (Parus
caeruleus, Sitta europaea, Sylvia atricapilla, Phylloscopus collybita, Erithacus
rubecula).

Beetles and the edge effect

Studies of edge effect and fragmentation on invertebrates have showed that
abundance and species diversity usually increase toward the edge of habitats
(Dennis & Fry, 1992, Duelli et al., 1990, Helle & Muona, 1985, Kromp &
STEINBERGER, 1992, Lagerlof et al.,, 1992). Our results on species richness are
in accordance with this after rarefying the observed data.

The Coleoptera species fulfil an important role in terrestrial ecosystems
(Thiele, 1977, Weidemann, 1971, 1972). They are good indicators for the con-
dition of habitats (THIELE, 1977), and management (KROMP, 1990, RUSHTON et
al., 1989), and have been shown to be useful indicators of conservation value
(EYRE & RUSHTON, 1989). For this reason the examination of their distribution
in different habitats and the effects of different factors and processes on them and
their habitat characteristics are important for their preservation and management.

Actazool. hung. 40, 1994



8 A.BALDI & T. KISBENEDEK

The microclimates of the edge and interior areas are markedly different (HANS-
SON, 1992, Lovejoy et al., 1986). Microclimate has a significant effect on the
distribution of Coleoptera species, mainly on ground-dwelling beetles (Thiele ,
1977).

In our study community distribution seems to change gradually from the in-
terior toward the edge of the forest. Six species were found to prefer edge (Ap-
pendix B). Harpalus rubripes prefer bushy ravines and H. rufipes is found wide-
spread on cultivated land (THIELE, 1977), therefore their edge preference re-
flected their normal habitat selection. Half of these species are perdators and half
are herbivores. All of them can fly. Three species preferred the interior site; Ba-
rypeithes species, which is herbivorous; Abax carinatus, which is a predator; and
Platarea dubiosa also a predator. Only one of them can fly. We found that eight
species preferred the interior-edge habitat (Appendix B). There were pherbivors,
predators and dung-eaters among them. There was an equal proportion of flying
and non flying species, which reflects a gradual change in this characteristic from
edge to interior habitats.

Comparison of the effect of edge on birds and beetles

The comparison of different ecological communities has a long history, dat-
ing from the CLEMENTS-GLEASON debate (SCHOENER, 1986). However, com-
parable studies of vertebrates and arthropods are lacking (SCHOENER, 1986, but
see NILSSON et al., 1988). Comparison of communities between distant taxa
causes difficulties. Many measures of community cannot be applied because of
the lack of common species. Therefore only indirect measures can be used, such
as distributional characteristics and community structure parameters. However,
the differences between vertebrates and invertebrates, namely between birds and
beetles, are so large that even comparisons of community indices may not be
valid. Therefore we restricted our analysis to a comparison of the changes in bird
and beetle communities between the edge and interior habitats.

WIENS (1989) pointed out that ecologists must study nature on the appropri-
ate scale. FUISZ & MOSKAT (1992) showed that beetle community parameters
vary at different hierarchical levels of the local spatial scale. The imposition of a
single scale on all of the species in a community causes difficulties in interpreting
the results.

Spatial scaling has an important role on conservation biology as well.
Wiens (1989) pointed out that the disagreements over the design of nature reser-
ves are at least partly due to a failure to appreciate scaling differences among or-
ganisms.

Acta zool. hung. 40, 1994



EDGE EFFECT ON BIRD AND BEETLE COMMUNITIES 9

The samples of birds and beetles in the present study were collected at the
same spatial scale, therefore differences in the significance of edge effect were
expected. However, two points need further discussion. First, the strong simi-
larity between edge and interior bird community parameters and distributions
showed that for birds there was not as pronounced edge effects at the studied
scale as for beetles. The small distance between edge and interior transects and
the small area of the forest plot may have caused the lack of differences.

Second, for beetles the applied spatial scale was much more appropriate.
Significant differences between beetle communities of edge and interior-edge,
and between interior and interior-edge showed that the beetles were sensitive to
even a4 m wide path in the forest.

The present study shows that a conservation biological survey of an area re-
quires multiple studies on different scales to determine the needs of a wide range
of taxa. Conservation biologists frequently apply the keystone or umbrella
species hypothesis (e.g. SOULE & Simberloff, 1986). This hypothesis states that
if a large-bodied or specialised animal is able to survive in a site, because of the
large area, heterogeneity or conservation management of the site, a lot of smaller
or more generalized species can survive there as well. Nevertheless, there are
controversies over this hypothesis at the species level, because the “valuable”
species have usually different ecological requirements. However, our study
seems to strengthens this hypothesis, at least at the community level, since the
beetle communities showed high variability, whereas the bird communities did
not. That is, if we provide an appropriate area for birds, the beetle communities
will show much greater diversity.

* * %
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Appendix A. Population densities (pair/10ha) of birds in forest edge and interior habitats. (E: edge
preference; I inside preference; r: rare species, not considered in the analysis at the population
level; *; one flock was seen.)

Inside Edge Status
Aegithalos caudatus 0.39 r
Anthus trivialis 0.59 0.77 r
Carduelis carduelis 1.89 E
Carduelis chloris 0.30 1.93 E
Coccothraustes coccothraustes 0.30 0.39 r
Corvus corone comix 0.39 r
Dendrocopos major 2.07 231 ?
Emberiza citrinella 119 4.62 E
Erithacus rubecula 414 6.54 E
Ficedula albicollis 0.39 r
Fringilla coelebs 6.81 8.85 ?
Garrulus glandarius 1.19 *
Hippolais icterina 0.77 r
Muscicapa striata 193 E
Oriolus oriolus 0.30 r
Parus caeruleus 2.37 5.77 E
Parus major 7.40 5.20 ?
Passer montanus 0.89 7.31 E
Phylloscopus collybita 2.07 3.08 E
Phylloscopus sibilatrix 0.59 0.77 r
Phylloscopus trochilus 0.30 r
Picus viridis 0.39 r
Serinus serinus 0.59 231 E
Sitta europaea 0.59 4.23 E
Streptopelia turtur 0.30 0.77 r
Stumus vulgaris 0.30 15.0 E
Sylvia atricapilla 3.85 10.0 E
Sylvia borin 0.39 r
Sylvia nisoria 0.39 r
Turdus iliacus 4.23 *
Turdus merula 0.30 r
Turdus philomelos 0.39 r
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Appendix B. Abundance of beetle species in the inside, inside-edge and inside habitats. (E: edge
preference; IE: inside-edge preference; I: inside preference; r: rare, not considered in the analysis at
the population level).

Inside Inside-edge Edge Status

Abax carinatus 124 14 2 |

Abax paralellepipedus 60 93 42 IE
Alapsodus compressus 1 r

Allocypus melandris 1 1 r
Amara anthobia 1 r
Amara saphyrea 1 2 r

Anobiidae 1 r

Anoplotrupes stercorosus 1 r

Anthobium atrocephalum 1 1 r
Aphthona euphorbiae 1 r
Athous haemorrhoidalis 1 1 2 r
Atomaria analis 1 r
Barypeithes sp. 5 2 1 |

Bothynoderes punctiventris 2 r
Carabus coriaceus 4 1 r
Carabus ulrichii 28 50 22 IE
Coccinella septempunctata 1 r
Dienerella separanda 1 r
Dorcus paralellepipedus r
Harpalus atratus 4 n E
Harpalus rubripes 1 6 E
Harpalus rufipes 24 E
Kolon sp. 1 r
Lamprohiza splendidula 1 r
Loricera pilicomis 1 r
Margarinotus carbonarius 2 r
Melandryidae 1 r
Meligethes aeneus 1 r

Meloe proscarabeus 1 r
Meloe violaceus 3 2 r

Mesosa curculionoides 1 r

Mocytafungi 1 r

Nicrophorus vespillo 1 2 r
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Appendix B continued

Inside Inside-edge Edge Status

Nothiophylus rufipes 2 5 E
Omalium rivulare 1 1 4 E
Onthophagus coenobita 1 9 IE
Onthophagus nutans 5 1 IE
Ontholestes haroldi 1 19 E
Otiorhynchus ligustici 3 1 r
Otiorhynchus raucus 1 20 2 IE
Ouchaemus caesareus 3 3 IE-E
Philonthus laminatus 1 r
Philontus proximus 1 r
Phosphuga atrata 1 2 1 r
Platarea dubiosa n 4 1 |
Platydracus chalcocephalus 48 79 14 IE
Podoxya vicina 2 r
Polydrusus pterygomalis 1 r
Pseudocypus mus 3 r
Pterostichus anthracinus 1 r
Pterostichus oblongopunctatus 1 r
Ptomaphagus sericatus 1 r
Rhagonycha sp. 2 r
Rugilus rufipes 1 4 r
Salpingus ruficollis 1 r
Scaphidema metallicum 1 1 r
Sepedophilus marshami 2 r
Sitona hispidulus 1 r
Sitona sp. 3 r
Stenomax aeneus 1 r
Tachyporus sp. 1 r
Tasgius pedator 1 r
Trox sabulosus 2 r
Trypocopris vernalis 6 IE
Valgus haemipterus 1 r
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NEW GRANULOPPIIDAE (ACARI: ORIBATEI,
OPPIOIDEA) FROM COSTA RICA

P. Balogh

Department ofZoosystematics and Ecology
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H-1088 Budapest, Puskin u. 3, Hungary

A new genus, Bornemiszaella, is established. Three new species are described. With 9
figures. Three new species are described. With 9 figures.

Key words: Oribatida, Granuloppiidae, Costa Rica, Bornemiszaella

In 1992 Dr. J. BALOGH visited Costa Rica with the purpose of carrying out
talks with Costa Rican scientists about possible collaboration between Costa
Rican and Hungarian zoologists. During the visit the opportunity to carry out
soil-zoological field work arose. Costa Rica is especially important since over
one thousand species of oribatids have been described from the Neotropical Re-
gion, yet this country remains large unexplored in this respect. The very rich ma-
terial collected during the course of this trip is under study and several publica-
tions are expected to result from this work. It this paper a new genus and its three
species are described. The newly described genus is the first representative of the
family Granuloppiidae in the Neotropical Region and throws new light on the
phylogenetic relationships of the family. The author names the new genus in hon-
our of the Costa Rican Academy of Sciences formed in 1992, whose president is
Dr. ELEMER Bornemisza, and the new species are named after outstanding
Costa Rican agronomist.

Bornemiszaella gen. nov.

Fam. Granuloppidae. Notogaster with well-developed setae; setae ta represented only by
their alveoli. Genital plates with 6 pairs of setae. Setae ad\ in adanal position and far from anal
plates. Setae adi in preanal position. Apodemata IV absent. Pedotecta I large. Rostrum incised. La-
mellar setae much nearer to interlamellar setae than to rostral setae. Costula short. Sensillus pecti-
nate; bmaches on the distal half usually bifurcate or with some setae. Fissurae iad very long and far
from anal plates. Anal setae originating near to exterior margin of anal plates.

Type species: Bornemiszaellafoumieri spec. nov.
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16 P. BALOGH

Figs 1-3. Bornemiszaella salasi sp. n. I=dorsal, 2=ventral, 3=sensillus.

Figs 4-6. Bornemiszaellafoumieri sp. n. 4=dorsal, 5=ventral, 6=sensillus.
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Bornemiszaella fournieri sp. n.
(Figs 1-3)

Length: 402-443 pm; width 242-250 pm. Colour: light brown.

Prodorsum: Sensillus pectinate, long; with four long branches. Distal part of branches with
2-4 short setae. Interlamellar setae short, fine. Lamellar setae about twice longer than interlamellar
setae; each surrounded with a large circle. Extrabothridial setae very long, longer than lamellar
setae. Rostral setae shorter and thicker than lamellar setae, their exterior margin sparsely ciliate.
Costulae first almost parallel, then exteriorad and anteriorad directed. There are 9 small tuberculi in
the interlamellar area.

Notogaster: almost circular. Setae ta represented only by their alveoli. Seven pairs of noto-
gastral setae long: three pairs in postero-marginal position very short.

Ventral side: some epimeral setae (Ic, 3c, 4c) longer than remaining ones. Aggenital, adanal
and anal setae much longer than genital setae.

Material examined: Costa Rica, Parque Nacional “La Selva”, 14 January, 1992. Very thin
and wet rainforest litter, one holotype, four paratypes, Balogh collection, Budapest. Dedicated to
Professor Luis Alberto Fournier, member of the Costa Rican Academy of Sciences, Escuela de
Bioldgia, Universidad de Costa Rica, San José.

Bornemiszaella salasi sp. n.
(Figs 4-6)

Length: 410-426 pm, width 230-246 pm. Colour: light brown.

Prodorsum: sensillus pectinate, but not very long; with 7 simple (neither bifurcate nor cil-
iate) branches. Opposite of branches on the distal half of sensillus 3-4 short ciliae. Interlamellar
setae medium long, arched, smooth. Lamellar setae very long, as long as sensillus, directed ante-
riad, almost touching the alveoli of rostral setae. Rostral setae smooth, shorter than interlamellar
setae. Exobothridial setae very small. Costulae converging, connecting bothridium and lamellar
seta. Interlamellar area smooth. Pedotecta I very large, much longer than half length of prodorsum.
There is a foramen between the interlamellar area and pedotecta I.

Notogaster: almost circular. Setae ta represented only with their alveoli. Nine pairs of very
short and fine notogastral setae.

Ventral side: some epimeral setae {3c, 4c) longer, setae cl abnormally long, longer than anal
plates. Genital and anal setae very short, aggenital and adanal setae much longer.

Material examined: Costa Rica, Parque Naciénal “La Selva”, 14 January, 1992. Decompos-
ing litter, roots and humus. One holotype, four paratypes are deposited in the Balogh collection,
Budapest. Dedicated to Professor LUIS Angel Salas, Universidad de Costa Rica, San José.

Bornemiszaella ramirezi sp. n.
(Figs 7-9)

Length: 299-324 pm; width 168-172 pm. Colour light brown.

Prodorsum: sensillus pectinate, long with 5-6 bifurcate or trifurcate branches. Interlamellar,
lamellar, exobothridial and rostral setae medium long, fine; rostral and exobothridial setae some-
times a little longer. Costulae arched, diverging; connecting bothridium and prodorsum margin.
Pedotecta | large, as long as half length of prodorsum. Interlamellar area with two, pedotecta I with
three pairs of foveolae.
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Figs 7-9. Bornemiszaella ramirezi sp. n. 7=dorsal, 8=ventral, 9=sensillus.

Notogaster: almost circular. Setae te represented only by their alveoli. Six pairs of long, one
pair of medium-long, two short and fine notogastral setae.

Ventral side: epimeral setae Ic very long; the remaining epimeral setae, the aggenital and
adanal setae medium long or short.

Material examined: Costa Rica, Sierra de la Muerte, lower montane wet forest, 1800 m a.s.l.,
La Gloria, 24 January, 1992. Litter and decaying leaves. One holotype, five paratypes, Balogh col-
lection, Budapest. Dedicated to Professor William Ramirez, member of the Costa Rican Academy
of Sciences, director of the Museo de Entomologia, Universidad de Costa Rica, San José.

DISCUSSION

The family Granuloppiidae BALOGH, 1983 was hitherto known to consist of
two genera. Two species and further two subspecies of the genus Granuloppia
Balogh, 1958 occur in the Ethiopian Region, more precisely, in West Africa,
four species of Senectoppia AOKI, 1977 inhabit the Oriental Region, that is,
Japan, Indonesia and Malaysia. In the Neotropical Region the family is rep-
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resented by the three newly described species. The sensillus of the first two gen-
era is essientially similarly constructed, setiform, whereas that of Bornemiszaella
is remarkably reminiscent of the pectinate sensillus of the also neotropical genus
Sternoppia. The position of the adanal and aggenital setae in the families Granu-
loppiidae and Sternoppiidae is similar and of the same type is the ventral setation
of the family Teratoppiidae. Judging from the material prepared for examination
from the Costa Rican Berlese samples, in all probability several more species of
the genus Bornemiszaella will come to light.
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NEW TAXA OF THE GENUS ORTHOSIA
OCHSENHEIMER, 1816 (s.l.) 1.
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Descriptions of Orthosia (Orthosia) fagiri sp. n., O. (O.)feda sp. n., from North Pakistan
and O. (O.) reshoefti from Afghanistan. With 20 figures.

Key words: Orthosia, Palaearctic, taxonomy

INTRODUCTION

The centre of the distribution of the genus Orthosia OCHSENHEIMER, 1816
is the eastern and south-eastern parts of Asia, though several species occur in
other territories of the Holarctic region.

A series of new Orthosia species had recently been described from Asia
(SUGI, 1982, 1984, 1986, KONONENKO, 1988, HACKER et al,, 1988, YOSHIMOTO,
1993, HREBLAY, 1991, 1993). The new discoveries reveal the fact that the late
autumnal-early spring fauna of these regions is less explored. Presumably many
new Orthosia taxa will be found and described in the next years from various
parts of Asia.

The incerta-group has a Holarctic area, the majority of the taxa is rather
stenochorous, occurring mostly in the eastern confines of Asia. The only Euro-
pean species of the group is incerta (HUFNAGEL 1766), which is one of the most
widespread members of the genus Orthosia (s. 1).

THE PALAEARCTIC TAXA OF THE INCERTA SPECIES-GROUP

Orthosia incerta (HUFNAGEL, 1766) O. ariuna HREBLAY, 1991

O. picata (Bang-HaAS, 1912) O. evanida (BUTLER, 1879)

O.faqiri Hreblay & Plante sp. n. O. perfusca SUGI, 1986 (Taiwan)
O.feda Hreblay & Plante sp. n. O. aoyamensis (MATSUMURA, 1926)

O. reshoefti HREBLAY sp. n.
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22 M. HREBLAY & J. PLANTE

TAXONOMY

The species of the incerta-group are very similar externally and resembling
also some other species of the Orthosia subgenus. The species group can be sep-
arated from the other species groups of the subgenus Orthosia by some features
of the male and female genitalia which are as follows: the typical form of the
valva, the less developed corona consisting of short, minute bristles, the arcuate
basis of the harpe, which has a very small, thin extension. The ampulla is big,
curved, strong, the carina has a long, acute thorn. The vesica is tubular, recurved,

Figs 1-6. 1-3 = Orthosia (Orthosia)faqiri sp. n., North Pakistan, 1= holotype, 2-3 = paratypes, 4-6
= 0. (0.)feda sp. n., North Pakistan, 4 = holotype, 5-6 = paratypes.
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having a small diverticulum at middle. The specific differences can be found in
the form and size of the cucullus, the size and the direction of the thorn of the
vesica. The female genitalia are characterized by the well-developed ostium, its
shape is a good key feature for the separation of the species. The ductus bursae is
long, bearing long, sclerotized crests. Corpus bursae membranous with four long,
ribbon-like signa. Apex bursae less sclerotized, its distal part recurved.

Figs 7-10. 7-8 = Orthosia (Orthosia) faqiri sp. n., North Pakistan, 7 = holotype, 8 = paratypes,
9-10 = 0. (O.)feda sp. n., North Pakistan, 9 = holotype, 10 = paratypes.
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Orthosia (Orthosia) fagiri HREBLAY & PLANTE sp. n.
(Figs 1-3, 7-8, 11, 13-15)

Holotype: male, “NW-Pakistan, Kalam, 3000 m, 35'31’N, 72"36’E, 25-26.V. 1992, leg.: M.
Hreblay, G. Csorba”, slide No. 3303 Hreblay, (coll. M. Hreblay).

Paratypes: 2 males, NW-Pakistan, Kalam, 3000 m, 35°31’N, 72°36’E, 25-26.V.1992, leg.:
M. Hreblay, G. Csorba, slide Nos 3338, 3339 Hreblay, (coll. M. Hreblay et J. Plante); 1 fe-
male, NW-Pakistan, Prov. Swat, Madyan, 1400 m, 35°70°N, 7I90°E, 12.V1.1972, slide No. 3085
Hreblay, (leg. et coll. E. Vartian).

External morphology: Wingspan 36-40 mm (males), 44 mm (female). Body and fore wings
ash-grey, palpi and base of eyes black(ish). Reniform encircled with whitish, its centre somewhat
darker below. Orbicular elliptical, less discernible; claviform absent. Postmedial line sinuous, sub-
terminal line more or less straight, whitish, defined by grey-brown at apex, between veins ru-T3
and at tomus. Medial line diffuse, wide, somewhat darker than ground colour. Terminal line whit-
ish-ochreous, cilia greyish. Hindwing relatively dark, whitish suffused by brownish grey, veins and
discal spot well marked; cilia whitish-grey. Underside of wings scarcely irrorated by brown-grey
scales, discal spots and upper part of transverse line clearly visible.

Figs 11-12. 11 = Orthosia (Orthosia)fagiri sp. n., North Pakistan, paratype, 12 = 0. (O.) reshoefti
sp. n., Afghanistan, holotype.
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Male genitalia: Uncus slightly scaphoidal, tegumen narrow. Apical arms of fultura inferior
sclerotized, vinculum pointed. Sacculus long, sclerotized, clavus rounded. Valva with apex pointed,
cucullus short, almost rectangular. Pollex small, slender, directed to ventral margin of valva in a
right angle, shape and sclerotization of harpe and ampulla are typical for the group. Aedeagus cy-
lindrical, long, straight, thorn of carina not reaching over the curve of vesica, rather strongly di-
verging out from aedeagus (Figs 1-3,7-8).

Female genitalia: Ovipositor weakly sclerotized, gonapophyses long and thin. Ostium bursae
well developed with proximal part quadrangular, ductus bursae long, strongly sclerotized. Apex
bursae weak, recurved distally; a big diverticulum originating at base of cervix. Corpus bursae
membranous, sacculiform, with four long, ribbon-like signa (Fig. 11).

Diagnosis: The external appearance of the members of this group are more or less the same,
but O.faqiri has a characteristic ash-greyish ground colour of the fore wings and a relatively strong
darker suffusion of the hind wing; these features can be used for the separation of O.fagiri from O.
ariuna and O. picata.

The distinctive genital characters are the following: in males the uncus of O. faqiri is smal-
ler, narrower than that of O. incerta but larger than those of O. picata and O. ariuna. The valvae of
the new species are larger with the clavus more developed than in any other species of the group.
The basal part of the pollex is narrower than those of the related taxa, its distal extension is directed
almost in a right angle with the ventral margin. The thorn of the carina does not reach over the re-
curving tube of the vesica as in O. incerta and O. picata, its direction, as compared with that of O.
ariuna, is different. The female genitalia of O. faqiri differ from those of O. incerta and O. picata
by its quadrangular ostium, from O. ariuna by its shorter apex bursae and longer signa.

The new species is dedicated to Mr. Fagir Shah (Islamabad), who helped in the organiza-
tion, and suggested the route of the expedition to the Karakoram-Himalaya region in 1992.

Orthosia (Orthosia) feda HREBLAY & PLANTE sp. n.
(Figs 4-6, 9-10, 16-18)

Holotype: male, “N-Pakistan, 10 km SW of Astor, Rama, 3000 m, 35°20’N, 74°46’E,
5.V1.1992, leg. M. Hreblay et G. Csorba”, slide No. 3305 Hreblay, (coll. M. Hreblay).

Paratypes: 2 males, N-Pakistan, 10 km SW of Astor, Rama, 3000 m, 35°20°’N, 74°46’E,
5.V1.1992, leg. M. Hreblay et G. Csorba, slide Nos 3387, 3393 Hreblay, (coll. M. Hreblay et
J. Plante).

External morphology: Wingspan 36-38 mm (males). Body and fore wings ash-grey, reni-
form and the orbicular encircled with darker scales and filled with ground colour; claviform absent.
Postmedial line sinuous, subterminal line whitish, defined by grey-brown at tomus. Medial line dif-
fuse, wide, somewhat darker than ground colour, terminal line whitish-ochreous; cilia greyish.
Hindwing relatively dark: whitish suffused by brownish grey, veins and discal spot pale but visible;
cilia whitish grey. Underside of wings scarcely irrorated by brown-grey scales, discal spots small,
well discernible, transverse lines diffuse (Figs 16-18).

Male genitalia: Uncus slightly scaphoidal, tegumen narrow. Apical arms of fultura inferior
sclerotized, vinculum pointed. Sacculus long, sclerotized, clavus rounded. Valva with apex
rounded, cucullus short, corona represented by some fine, short bristles at apical part. Pollex small,
tapering, standing at a right angle on the ventral margin. Ampulla large, strong, arcuate, its base en-
larged. Basal part of harpe curved, strong, its distal extension very small. Aedeagus long, straight,
carina well developed, its apical thorn does not overreach the tube of vesica and directed in the axis
of the aedeagus. Vesica recurved at proximal third, medial part bearing a small diverticulum (Figs
4-6,9-10).
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Diagnosis: The new species is closely related to O. faqgiri, differing externally by its less
darkened hind wing with paler veins and smaller discal spot; the differences, compared with the
other species of the incerta-group are the same as those of O. faqiri.

The male genitalia of O.feda are similar to those of O.faqiri but the valva is slightly larger,
the cucullus is rounded, the pollex is smaller and the vinculum is shorter. The thorn of the carina of
O. feda has the same direction as the axis of aedeagus and not angled laterally as in O.fagqiri.

Orthosia reshoefti HREBLAY sp. n.
(Figs 12, 19-20)

Holotype: female, “Afghanistan, Dare Porandey, 2400 m, 15.V.1974, leg Dr. Reshoft”,
slide No. 5417 Hreblay, (coll. M. Hreblay).

External morphology: Wingspan 37 mm. Ground colour of body and fore wings brown-
grey, palpi and basal ring of eyes black. Reniform outlined with whitish and filled with dark grey-
brownish, orbicular lighter greyish, claviform absent. Postmedial line sinuous, darker brownish,
subterminal line straight, light whitish-ochreous, defined by darker patches at apex and at tomus.
Terminal line comprising a row of dark brown spots, cilia somewhat darker than ground colour of
the wing. Hind wing light, ochreous-white, veins rather pale, discal spot small, clearly visible; cilia
milky whitish. Underside of wings ochreous-whitish with sparse blackish brown scales, basal area
of fore wing irrorated by brown. Discal spots and transverse lines rather strong, cilia much darker
than on upperside.

Female genitalia: Ovipositor weakly sclerotized, gonapophyses long, thin. Proximal part of
ostium bursae dilated caudally with a calyciform distal part. Ductus bursae long, strongly sclerot-
ized. Apex bursae membranous, conical, recurved apically, its basal third with a long, sclerotized
zone. Corpus bursae saccular, with four long signa (Fig. 12).

Diagnosis: The new species strongly resembles externally to O. picata, especially in the hind
wing colouration which is significantly darker in the other taxa of the species-group.

The female genitalia of reshoefti has the largest ductus bursae as compared with those of the
related species and the shape of the ostium bursae is also unique within the group.
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Figs 13-20. 13 = Orthosia (Orthosia) faqgiri sp. n. North Pakistan, holotypc, 14 = O. faqiri sp. n.
North Pakistan, paratype, male, 15 = O.faqiri sp. n. North Pakistan, paratype, female, 16 = O. (O.)
feda sp. n. North Pakistan, holotype, 17-18 = O.feda sp. n. North Pakistan, paratypes, males. 19-20
= O. reshoefti sp. n. Afghanistan, holotype.
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FURTHER NOTES, ADDITIONS AND
REDESCRIPTIONS OF THE ORIBATID SPECIES
PRESERVED IN THE BERLESE COLLECTION
(ACARI, ORIBATIDA) I

S. Mahunka

Zoological Department, Hungarian Natural History Museum
H-1088 Budapest, Baross utca 13, Hungary

Discussion of 25 Oribatid species preserved in the BERLESE Collection (Florence). Among
them the statement of the up-to-date systematic position of 2 species, 9 new combinations, 1
new status and for 2 species the establishment of new genera (Ovobates gen. n. in the family
Oribatulidae and Italobates gen. n. in the family Haplozetidae) are also given. With 27 orig-
inal figures.

Key words: Acari, Oribatida, BERLESE Collection, taxonomy

INTRODUCTION

In my previous works (MAHUNKA, 1991, 1992) | outlined the reasons and
the goals why I think it necessary to study the Oribatida specimens of the BER-
LESE Collection, and to give as much information on them as much the circum-
stances allow.

In this year | again had the opportunity to work in the BERLESE Collection
within the frame of the agreement signed between the Hungarian Academy of
Sciences and the CNR (Italy) and partly supported by OTKA (The Hungarian
National Scientific Research Foundation, No. 3165). | enjoyed the help of Dr. M.
CASTAGNOLLI for which | should like to express my most heartfelt thanks.

Subsequently | discuss 25 species. Several of them are well known, many
scholars studied these species thus their ranking is quite certain. However, speci-
mens preserved in the BERLESE Collection have not been revised, at least as far
as | know. | restated 25 species and established new combinations in 9 cases,
while for 2 species | erected new genera.

In the present contribution | follow my work referred to above (MAHUNKA
1992) as well as those of NORTON & KETHLEY (1986) and/or MARSHALL, RE-
EVES & Norton (1987).

Actazool. hung. 40, 1994
Hungarian Natural History Museum, Budapest



30 S. MAHUNKA

Table 1. Original and current combinations of the studied species

Protoribates (Scheloribates) incisura = Italobates incisura
Micreremaeus subnitidus = Ovobates subnitidus
Oribatula navicula = IHeteroleius navicula
Oribatula amlyptera = Oribatula amblyptera
Oribatula exilis var. caliptera = Oribatula caliptera
Oribatula tibialis var. sardoa = Oribatula tibialis sardoa
Oribatula venusta = Oribatula venusta
Oribatula caudata Berlese, 1910 = Sellnickia caudata (MICHAEL, 1908)
Oribatula (Zygoribatula) angulata = Zygoribatula angulata
Oribatula (Zygoribatula) arcuatissima =Zygoribatula arcuatissima
Oribatula connexa = Zygoribatula connexa
Oribatula (Zygoribatula) exarata = Zygoribatula exarata
Oribatula (Zygoribatula) excavata = Zygoribatula excavata
Oribatula (Zygoribatula) lineola =Zygoribatula exilis (Nicolet, 1855)
Oribatula (Zygoribatula) socia = Zygoribatula socia
Oribatula (Hemileius) proximus = Hemileius proximus
Oribatula (Hemileius) scrobina =Hemileius scrobina
Oribatula (Hemileius) stemalis = Hemileius stemalis
Oribatula tibialis var. sicula =Siculobata sicula
Oribatula (Hemileius) sicula var. platensis = Siculobata platensis
Podoribates elamellatus = Rykella elamellata
Podoribates latissimus = Annobonozetes latissimus
Peloribates depilatus = Africoribates depilatus
Peloribates glabratus = Africoribates glabratus
Peloribates conspicuus = IRamsayellus conspicuus

COMMENTS ON THE SURVEYED TAXA

1 New genera based on “BERLESE’s species”.

Italobates gen. n.

Diagnosis: Family Haplozetidae. Rostrum rounded. Lamellae strong, their distal part curved
inwards like the short part of a translamella, cuspis absent, lamellar setae arising on the curved part.
Prelamella present. Sensillus reclinate, setiform. Pteromorphae movable, but the junction between
the notogaster and the pteromorpha is not visible anteriorly. Fourteen pairs of notogastral setae, 4
pairs of sacculi, one pair opening of the gland and the lyrifissures iad observable on the notogaster.
Anogenital setal formula: 6- 3- 2 - 3. Lyrifissures iad in adanal position. All legs tridactylous.

Type species: Protoribates (Scheloribates) incisura BERLESE, 1916.

Remarks: On the basis of the anogenital setal complex the new taxon belongs to the relation-
ships of the genera Pilobates Balogh, 1960 and Pilobatella Balogh et Mahunka, 1967. How-
ever, both genera have only one claw and the genus Pilobatella bears only ten pairs of notogastral
setae.
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Italobates incisura (BERLESE, 1916) comb. n.
(Figs 1-2)

Protoribales (Scheloribates) incisura BERLESE, 1916: 312. - Protoribates (Scheloribates)
incisura: Castagnoli & Pegazzano 1985: 194.

There are three slides (183/23, 183/24, 24bis) in the collection, one of them labelled “tipico”.
| follow Beriese s designation and regard the specimen in slide 183/23 as lectotype. Of course, on
the basis of the number of slides the other two obviously belong to the type series.

Measurements: Length of body: 647 pm, width of body: 398 pm.

Prodorsum: Anterior part of lamellae characteristically dilated at the basis of the insertion of
the lamellar setaé. Among the prodorsal setae le longer than the others, in the shortest, all distinctly
ciliate. Sensillus long, characteristically reclinate, its cilia arranged in two longitudinal rows.

Notogaster: Dorsosejugal suture convex. Anterior margin of pteromorphae with incisure. All
notogastral setae rigid and ciliate, setae in the anterior part slightly shorter than the those in pos-
teromarginal position. All 4 pairs of sacculi very small, hardly observable (Fig. 1).

Ventral regions: Genital setae minute, they arise in a longitudinal, curved row. These and the
aggenital setae minute. Setae adi and ad2 much longer than ad] (Fig. 2), but all three pairs ciliate
like the notogastral setae. Anal setae short and simple. Lyrifissures iad in adanal, setae adi in pre-
anal position.

Figs 1-2. Italobates incisura (BERLESE, 1916) - 1: dorsal aspect, 2: anogenital region
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Figs 3-5. Ovobates subnitidus (Berlese, 1913) - 2: dorsal aspect, 4: leg I, 5: anal region
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Ovobates gén. n.

Diagnosis: Family Oribatulidae. Rostrum rounded. Prodorsum without lamella and prelamel-
la, a short lateral crest runs from the bothridium posteriorly, exobothridial seta arising on it. Bothri-
dium open dorsally, not covered by a humeral tectum. Sensillus short, with capitate head.
Dorsosejugal suture slightly convex, the humeral region rounded, pteromorpha absent. Four pairs
of well developed areae porosaé and 14 pairs of short and fine notogastral setae present. Epimeral
setal formula: 3-1-2-2(!), anogenital setal formula: 4-1-2-3. Lyrifissures iad in preanal position. All
legs tridactylous, claws large, equal in size. Tarsi shortened, legs setation reduced(!).

Type species: Micreremaeus subnitidus Berlese, 1913.

Remarks: The relation of this taxon is rather problematic. It is well charactersied by the
above mentioned characters, and some of them well correlated with the characters of the Eporiba-
tula complex. However on the basis of the reduced legs setation, and firstly of the form of leg I the
new taxon is distinguishable from the heretofore known related genera.

Ovobates subnitidus (Berlese, 1913) comb. n.
(Figs 3-7)

Micreremus subnitidus Berlese, 1913: 97. - Micreremus subnitidus: Castagnoli & Pe-
gazzano 1985: 402.

A good series of slides of this species is present in the collection. All slides contain the same
species, but two of them (145/1 and 145/2) enclose an other oribatid species. Exepting one slide
(144/50) all bear the designation “tipico”. | designate the specimen in slide 150/1 as lectotype, the
drawings were made partly after it.

Measurements. - Length of body: 390-414 pm, width of body: 234-242 pm.

Prodorsum: Inner surface completely smooth. All prodorsal setae well visible, setae ro, le
and in arising on the prodorsal surface. Their basal part slightly lighter than their other parts. All
setae well ciliated, setae in much stronger and longer than the others (Fig. 3) Exobothridial setae
arising on the basal crest in the exobothridial region. This region granulated. Sensillus short, its
head disitnctly spiculate.

Notogaster: Humeral region rounded, smooth. All 14 pairs of notogastral setae nearly equal
in length and thickness. Among the form and size of porosé area no characteristic difference exists.
Lyrifissures ih, ips and ip present in normal position (Fig. 5).

Ventral regions (Fig. 6): Epimeral borders and apodemes are weakly developed, hardly ob-
servable. Epimeral setae conspicuously long, setae Ib, 3b longer than the others, setae Ic much
shorter than la. Setae in the anogenital region also short and well observable.

Legs: All claws of legs large, lateral claws with strong tooth ventrally. Tarsus of leg | (Fig.
4) shortened, W of tibia | absent. Some dorsal wrinkles observable on tarsus IV (Fig. 7). Legs setal
formulae:

I 1-4-2+1 -4+111)-13+2(?)-3
Ii: 2-3-1+1-3+1-10-3
IvV: 1-2-2-3+1-10-3
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2. BERLESE’s liOribatula™ species

In the beginning the genus Oribatula BERLESE, 1895 was used by the
author in very broad, later in much narrower sense. He divided himself the genus
into some subgenera, today appear as valid genera.

Among the species, described by BERLESE, which was listed under the
name Oribatula by CASTAGNOLI & PEGAZZANO (1985), O. florens BERLESE,
1908 was taken out earlier by NORTON & KETHLEY (1989) who established a
new genus Floribates on this species.

Oribatula caudata BERLESE, 1910 and O. navicula BERLESE, 1913 do not
belong to this genus, so today only O. amblyptera, O. caliptera, O. sardoa and O.
venusta might be ranged to this genus. To distinguish these species from one an-
other and from the O. tibialis (NICOLET, 1855) is very problematic and further in-
vestigations are necessary.

Figs 6-7. Ovobates subnitidus (Berlese, 1913) - 6: ventral aspect, 7: leg IV
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?Heteroleius navicula (BERLESE, 1913) comb. n.

Oribatula navicula BERLESE, 1913: 89. —Oribatula navicula; CASTAGNOLI & PEGAZZANO
1985: 269.

There are three slides in the collection, one of which (145/28) was designated by Berlese as
“tipico” and in this case | follow Berlese’s interpretation and consider it the holotype of this spe-
cimen. The position of this species is uncertain, it is sure that it does not belong to the relationship
of the genus Oribatula. On the basis of its habitus and chaetotaxy | place it provisionally in the
genus Heteroleius Balogh et Mahunka 1966.

Complementary morphological characters: Lamella well developed, lamellar setae arising on
its slightly dilated distal end. Sensillus very short, with capitate head. Dorsosejugal suture uncer-
tain, probably absent. Pteromorphae absent and no humeral tectum present. Three pairs of genital
setae present. All legs tridactylous.

Oribatula amblyptera BERLESE, 1916
(Figs 8-9)

Oribatula amblyptera BERLESE, 1916: 317. - Oribatula amblyptera: CASTAGNOLI & PEGAZ-
ZANO 1985: 12,

There are six slides in the collection. Only 180/2 labelled as “tipico”, and respecting BER-
1ese’s declaration | consider it lectotype. Among the other slides 180/3, and 180/4 (duplicated) and
all four contain the same species. They belong to the type series. Slide 14/25 contains a specimen
of an other species. The figures were made after slide 180/2.

Complementary morphological characters: Rostrum conical. Lamellar cusp reaching over
the insertion of the lamellar setae anteriorly (Fig. 9). Dorsosejugal suture strongly arched anteriorly.
Pteromorph only hardly projecting from the outline of the notogaster (Fig. 8). Notogastral setae
normal. All four pairs of porosé area small, Ap. and Ap3 located conspicuously near to each other.

Length of body: 302 pm, width of body: 195 pm.

Oribatula caliptera BERLESE, 1902
(Figs 10-11)

Oribatula exillis var. caliptera BERLESE, 1902: 698. - Oribatula caliptera CASTAGNOLI &
Pegazzano 1985: 58. - Oribatula caliptera: F. Bernini, A. M. Avanzati & S. Bernini 1987:
445,

There is a long series of this species in the collection, but only one slide (75/34) bearing
“tipico”. | have not seen all the slides enumerated in the CASTAGNOLI & PEGAZZANO's catalogue.
The figure were made after slide 75/33.

Complementary morphological characters: Rostrum slightly elongated, nasiform. Lamellae
blunt, their cusps directed medially, so this part seems to be truncate (Fig. 10). Well developed
pteromorphae observable (Fig. 11) they are well protruding from the notogastral outline. Dorsose-
jugal suture normal, the notogastral setae very thin, hair-like. Four pairs of porosé areas present,
they are in normal position.

Length of body: 278-282 pm, width of body: 174-184 pm.

Remarks: These two species stand very near to each other, but on the basis of the characters
mentioned in the complementary description they are distinguishable from each other. Both are
well distinguishable from O. tibialis (Nicolet, 1855) by the measurements of the body.
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Figs 8-11. Oribatula amblyptera Berlese, 1916 - 8: dorsal aspect, - 9: lamellar region. - 10-11.
Oribatula caliptera BERLESE, 1902 - 10: lamellar region, 11: dorsal aspect
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Oribatula tibialis sardoa BERLESE, 1916

Oribatula tibialis var. sardoa: Bérliése, 1916: 317. - Oribatula tibialis var. sardoa CASTAG-
noli & Pegazzano 1985: 3609.

The collection contains a single slide (180/11) with two specimen! They are syntypes. This
variety is probably identical with O. tibialis.

Oribatula venusta Berlese, 1908
(Fig. 12)

Oribatula venusta Berlese, 1908: 8. - Oribatula venusta: Castagnoli & Pegazzano
1985: 435.

A single specimen (17/22) from Norway is in the collection, labelled “tipico”. It is con-
sidered to be the holotype by monotypy. This species is also very similar to O. tibialis (NICOLET,
1855), but some minor differences are observable.

Complementary morphological characters: Rostrum sligthly narrowed, lamellae wide, run-
ning marginally, comparatively straight. Lamellar cusps sligthly excavated (Fig. 12). Sensillus
short, its head small. Small pteromorpha present, seta G straight, spiniform, arising on it. The other
notogastral setae curved, setiform.

Length of body: 562 |i.m, width of body: 367 pm.

Sellnickia caudata (MICHAEL, 1908)

Oribatula caudata Berlese, 1910: 383 syn. n. Oribatula caudata: Castagnoli & Pegazza-
no 1985: 67. - Notaspis caudata Michael 1908: 139. - Sellnickia heveae Oudemans, 1927: 268.
- Sellnickia caudata: Hammer 1966: 92. - Sellnickia caudata: Luxton 1985: 66.

There is a long series of slides (101/1 - 101/13), all labelled “tipico”. No doubt that this
species is identical with Michael’s species therefore it is a junior subjective synonym and ho-
monym of Sellnickia caudata.

Zygoribatula angulata (BERLESE, 1916)

Oribatula (Zygoribatula) angulata Berlese, 1916: 319. - Zygoribatula cf. angulata: Ber-
nini 1973: 458. - Oribatula (Zygoribatula) angulata: Castagnoli & Pegazzano 1985: 18 - Zy-
goribatula glabra (Michael, 1890) sensu F. Bernini, A. M. Avanzati & S. Bernini 1987: 446, a
questionable senior synonymy.

There is a good series of this species in the collection. Two of them (202/16 and 180/25) la-
belled “tipico”. | examined now also slides 180/23 and 180/28. Some of them are in good condi-
tion. 1 designate the specimen in slide 202/16 as lectotype.

Complementary morphological characters: Wide spread lamellar composition (Fig. 12),
translamella narrowed medially, lamellar cusps well observable. Sensillus large, directed outwards.
All notogastral setae fine, short, smooth. Porosé areas small, all rounded.
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Fig. 12-13. 12: Oribalula venusta BERLESE, 1908 - dorsal aspect. - 13. Zygoribatula angulata
Berlese, 1916
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Fig. 14-16. 14: Zygoribatula arcuatissima BERLESE, 1916 - dorsal aspect. - 15-16. Zygoribatula
connexa Bérlésé, 1904 - 15: dorsal aspect, 16: prodorsum
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Zygoribatula arcuatissima (BERLESE, 1916)
(Fig. 14)

Oribatula (Zygoribatula) arcuatissima BERLESE, 1916: 320. —Oribatula (Zygoribatula) ar-
cuatissima: Castagnoli and Pegazzano 1985: 22. - Zygoribatula arcuatissima: F. Bernini, A.
M. Avanzati & S. Bernini 1987: 446.

A single specimen (180/31) is present in the collection. It is considered the holotype by
monotypy.

Complementary morphological characters: Lamellar formation comparatively narrow, lamel-
lae and translamella compose an unbroken arch, translamella not narrowed, lamellar cusps absent
(Fig. 14). Sensillus conspicuously narrow and short. Notogastral surface ornamented by very fine
scratches. All notogastral setae long, well ciliate, humeral setae directed forwards, all the other
backwards. Porosé areas comparatively large, Aa and Ai larger than the others.

Zygoribatula connexa (BERLESE, 1904)
(Figs 15-16)

Oribatula connexa BERLESE, 1904: 273. - Oribatula (Zygoribatula) connexa: BERLESE
1916: 317. - Oribatula (Zygoribatula) connexa: Castagnoli & Pegazzano 1985: 85.

Only a single specimen in slide 14/25 exists in the collection labelled “tipico”. It is the holo-
type by monotypy.

Complementary morphological characters: On the basis of some important characters this
species is similar to Z arcuatissima, however the lamellar formation is much wide spread, lamellar
cusps also absent (Figs 15-16). Head of sensillus wider than by the preceding species, notogastral
ornamentation consisting of stronger but sparse scratches. Notogastral setae shorter, but similarly
well pilose. All porosé areas are smaller.

Zygoribatula exarata (BERLESE, 1916)

Oribatula (Zygoribatula) exarata BERLESE, 1916: 318. - Zygoribatula exarata: PEREZ-INIGO
1974: 374. - Oribatula (Zygoribatula) exarata: CASTAGNOLI & PEGAZZANO 1985: 135.

The single specimen in slide 180/19 labelled “tipico” is the holotype by monotypy. The
species is well known, widely distributed in Central Europe and in the Mediterranean Region.

Zygoribatula excavata (BERLESE, 1916)
(Figs 17-18)

Oribatula (Zygoribatula) excavata BERLESE, 1916: 318. - Oribatula (Zygoribatula) excava-
ta: Castagnoli & Pegazzano 1985: 136. - Oribatula (Zygoribatula) excavata: F. Bernini, A. M.
Avanzati & S. Bernini 1987: 446.

There are three slides and two this time unexamined, tubes exist in the collection, two slides
(180/21-22) are labelled “tipico”. My drawing was made after the specimen embedded in slide
180/21, therefore | designate it as lectotype.

Complementary morphological characters: Translamella robust, but narrowed medially, so
lamellar cusps well observable (Figs 17-18). Sensillus conspicuously narrow, directed outwards.
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Figs 17-19. 17-18: Zygoribatula excavata Bérlésé, 1916- dorsal aspect, 18: lamellar cusp. - 19:
Zygoribatula socia Berlese, 1916 - dorsal aspect
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Figs 20-23. 20-21: Hemileius scrobina BERLESE, 1916 -20: dorsal aspect, 21: sculpture of the noto-
gaster. —22-23: Rykella elamellata (BERLESE, 1916) - 22: anterior part of the body, 23: posterior

part of the body

Acta zool. hung. 40, 1994



ORIBATID SPECIES IN THE BERLESE-COLLECTION 43

Notogastral setae well developed, distinctly pilose. Humeral setae slightly erect and shorter than the
others.

Zygoribatula lineola (BERLESE, 1916) syn. n.

Oribatula (Zygoribatula) lineola BERLESE, 1916: 320. - Oribatula (Zygoribatula) lineola:
Castagnoli & Pegazzano 1985: 221.- Notaspis exilis Nicolet, 1855: 448, sen. syn. - Zygoriba-
tula exilis: Wunderle, Beck & Woas 1990: 20.

There is a long series of slides, | have seen slides 180/32, 180/33, 180/33bis, among them
only one (180/32) was labelled “tipico”. | respect Berlese’s opinion and 1choose it lectotype. But
the species is unambiguously synonym to be of Zygoribatula exilis (Nicolet, 1855).

Zygoribatula soda (BERLESE, 1916)
(Fig. 19)

Oribatula (Zygoribatula) socia Berlese, 1916: 319. - Oribatula (Zygoribatula) socia: Cas-
tagnoli & Pegazzano 1985: 386.

There are four slides in the collection, only one (180/30) is labelled “tipico”. It is not sure,
whether the other specimens (75/20, 75/21, 75/21 bis) belongs to the type series. Berlese’s desig-
nation is unambiguous, | follow him, and consider this specimen as lectotype.

Complementary morphological characters: Lamellar fomation robust, lamellae are continu-
ous with the translamella, but the formation angular anteriorly. Translamella not narrowed me-
dially, so the lamellar cusps not separated (Fig. 19). Head of the sensillus comparatively large,
finely ciliate. Notogastral setae well ciliate, humeral one belongs to the same type. Porosé area large.

Hemileius proximus (BERLESE, 1916)

Oribatula (Hemileius) proximo Berlese, 1916: 324. - Oribatula (Hemileius) proximo: Cas-
tagnoli & Pegazzano 1985: 334.

The collection contains a long series of slides of this species, but | was able to study only
one slide (180/10), labelled “tipico”. It contains many specimens, so | consider them to be syn-
types. | have superficially studied them, so | noted only that it is characterisable by the slightly con-
vex dorsosejugal suture and a small humeral squama. Lamellar cusp observable. Sensillus elongate.

Hemileius scrobina (Bertese, 1916)
(Figs 20-21)

Oribatula (Hemileius) scrobina BERLESE, 1916: 323. - Oribatula (Hemileius) scrobina:
Castagnoli & Pegazzano 1985: 371. - Hemileius cf. scrobina: F. Bernini, A.M: Avanzati & S.
Bernini 1987:448.

I have seen three slides (58/34, 180/47, 180/47LU) the collection, though Castagnoli & Pe-
gazzano listed one more (74/10). One of them labelled “tipico”. | follow the Ber 1ese’s designation
and | regard this specimen to be lectotype.
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Complementary morphological characters: Rostrum conical. Lamellae with small, short
cusp, lamellar seta arising on it. prelamella present. Sensillus directed laterally, slightly reclinate, its
head finely spiculate. Notogaster typically hemileioid (Fig. 20), without pteromorphae, obovoid. Its
surface covered by short, digitiform pustules (Fig. 21). Ten pairs of equally long, fine notogastral
setae and four pairs of small sacculi present.

Hemileius sternalis (BERLESE, 1916) comb. n.

Oribatula (Hemileius) sternalis BERLESE, 1916: 323. —Oribatula (Hemileius) sternalis:
Castagnoli & Pegazzano 1985: 397.

Only a single specimen exists in the collection in slide 180/46, labelled “typico”, therefore, it
is the holotype by monotypy.

This species unambiguously belongs to the genus Hemileius BERLESE, 1908, but I did not
study it thoroughly now. Its rostrum is conspicuously protruding, nasiform.

Siculobata sicula (BERLESE, 1892)

Oribatula tibialis var. sicula BERLESE, 1892: XLIV, 1. - Oribatula (Hemileius) sicula: BER-
LESE 1916: 322. - Siculobata sicula: Grandjean 1953: 117.

This species is well known, it is widely distributed (?). It is only one specimen mounted on
slide 40/45 in the collection labelled “tipico”. I consider it as the holotype by monotypy, because
there is some other material in alcohol designated also “tipico” but definitely originates from a later
date. Unfortunately the mounted specimen is in a very bad condition, very hard to study or to ident-

ify.

Siculobata platensis (BERLESE, 1916) stat. et comb. n.

Oribatula (Hemileius) sicula var. platensis BERLESE, 1916: 322. - Oribatula (Hemileius)
sicula var. platensis: Castagnoli & Pegazzano 1985: 326.

There are two slides from La Plata in the collection, one of them (180/43) is labelled “tipico”
but it contains 3 specimens. | consider them as syntypes.

Complementary morphological characters: Lamella, prelamella present. Sensillus short, with
capitate head. Dorsosejugal suture straight, pteromorpha absent. Ten pairs of notogastral seatae and
4 pairs of sacculi present. Anogenital setal formula: 4 - 1- 2- 3. All legs tridactylous.

There is no doubt that this species belongs to the genus Siculobata Grandjean, 1953.

3. TWO BERLESE’S PODORIBATES SPECIES

Rykella elamellata (BERLESE, 1916) comb. n.
(Figs 22-23)

Podoribates elamellatus Berlese, 1916: 59. - Podoribates elamellatus: Castagnoli & Pe-
gazzano 1985: 123,
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A single specimen (164/46) in good condition is present in the collection. It is considered to
be the holotype by monotypy. There is no doubt that it belongs to the genus Rykella BALOGH, 1962.
It is probably identical with the type species of this genus (R. insignis Balogh, 1962). Specimens
of the latter species was not available for me, therefore, further comparative investigations are
necessary.

Complementary morphological characters: Rostrum elongated nasiform. Well developed la-
mella and translamella present, lamella without sharp cusp (Fig. 22). Lamellar setae arising on its
outer comer. Lamellar and interlamellar setae nearly equal in length, rostral setae slightly shorter
than the preceding ones. Sensillus setiform. Approximately 25 pairs of porosé area (Fig. 23) and six
pairs of genital setae may be observable.

Length of body: 749 pm, width of body: 670 pm.

Annobonozetes latissimus (BERLESE, 1916) comb. n.
(Fig. 24)

Podoribates latissimus BERLESE, 1916: 59. - Podoribates latissimus: Castagnoli & Pegaz-
zano 1985: 216.

There are two slides (164/44, 164/45) in the collection, but only one (164/45) is labelled
“tipico”. The other slide contains also an Annobonozetes species, but on the basis of the position
and size of the saccculi (Si and S2) | am not sure whether both belong to the same species. There-
fore, | follow Berlese and consider the specimen in slide 164/45 the lectotype of this species. The
type of the heretofore monotypic genus (A. sphaericus PEREZ-INIGO, 1983) is characterised by the
interrupted translamella and the absence of lamellar cusps, but | think this species unambiguously
belongs to this genus, so Podoribates latissimus BERLESE, 1916 = Annobonozetes latissimus (BER-
LESE, 1916) comb. n.

Complementary morphological characters: Rostrum triangular in dorsal aspect. Lamellae
and translamella well developed, lamellar setae arising from the short lamellar cusps. Interlamellar
setae very long, nearly twice longer than the rostral ones. Sensillus short, with small, oval head.
Ten pairs of setal alveoli and four pairs of sacculi present, two saccculi (Si and S:) located very
near to each other. Four pairs of genital setae observable, all legs tridactylous.

Length of body: 1170 pm, width of body: 1014 pm.

4. BERLESE’S “PELORIBATES” SPECIES

In their catalogue CASTAGNOLI & PEGAZZANO listed 7 Peloribates species,
but only four were described by Berlese. P. histricinus Berlese, 1910 (= P.
hubbardi BANKS, 1904) was discussed by NORTON & KETHLEY (1989). None of
the other three species (see below) belongs to the genus Peloribates (BERLESE,
1908) in the modem sense.

Africoribates depilatus (BERLESE, 1910) comb. n.
(Fig. 25)

Peloribates depilatus Berlese, 1910: 385. - Peloribates depilatus: Castagnoli & PEGAZ-
ZANO 1985: 112.
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Figs 24-25. 24: Annobonozetes latissimus (BERLESE, 1916) - dorsal aspect. - 25: Africoribates
depilatus (BERLESE, 1910) - dorsal aspect
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Figs 26-27. 26: Africoribates glabratus (BERLESE, 1908) - dorsal aspect. - 27: Ramsayellus con-
spicuus (Bérlésé, 1916) - dorsal aspect
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A single specimen (107/50) from South Africa is present in the collection. It is considered
the holotype by monotypy. It may unambiguously be ranged into the genus Africoribates.

Complementary morphological characters: Rostrum unified. Lamellae and translamella well
developed, lamellar cusps clearly observable, with sharp apices. Sensillus comparatively short, its
peduncle arched. Notogaster with ten pairs of alveoli and four pairs small porosé areas (Fig. 25).
Anogenital setal formula: 6- 1- 2- 3.

Length of body: 570 pm, width of body: 421 pm.

Africoribates glabratus (BERLESE, 1908) comb. n.
(Fig. 26)

Peloribates glabratus BERLESE, 1908: 3. - Peloribates glabratus: Castagnoli & Pegazza-
NO 1985: 164.

There are seven slides in the collection, two of them (74/46, 74/48) labelled “tipico”. | desig-
nate as lectotype the specimen in slide 74/46. The figure (Fig. 26) was made after the slide 74/47.

Complementary morphological characters: Rostrum waved, a pair of longitudinal crests run
backwards from the rostrum. Lamellar cusps long, well protmding over the translamella. Sensillus
comparatively long, directed outwards. Notogaster displaying a longitudinal figure medially. All
four pairs of poorose areas large, no essential difference among them.

Length of body: 421 pm, width of body: 296 pm.

?Ramsayellus conspicuus (BERLESE, 1916) comb. n.
(Fig. 27)

Peloribates conspicuus BERLESE, 1916: 60. - Peloribates conspicuus Castagnoli & Pegaz-
zano 1985: 86.

The collection contains two slide (164/34, 164/35), one first is labelled “tipico”. | consider it
- agreeing with BERLESE - as lectotype of this species. The drawing (Fig. 27) was made after the
other slide (164/35).

Complementary morphological characters: Rostrum unified, rounded. Lamellae wide, lamel-
lar cusp not separated, only short outer apex observable. Translamella arched anteriorly, before la-
mellar cusps. Sensillus very short, its head clavate. Notogaster with 13 pairs of short, rigid, mostly
straight setae. Some of them slightly dilating. | was able to observable only two pairs of very small
porosé areas (?), Api located very near to the insertion of seta dp. Six pairs of genital setae observ-
able, all legs tridactylous.
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SUPPLEMENT TO THE REVISION OF THE
GENUS CEROPALES LATREILLE
(HYMENOPTERA, CEROPALIDAE), Il.

L. Méczar

H-1114 Budapest, Szabolcska Mihaly utca 1, Hungary

Two species are described as new ones: Ceropales (Priesnerius) schwérzt sp. n. (male)
(Mali) and C. (Ceropales) albitarsa sp. n. (male) (Senegal). A new key for the subgenera of
Ceropales and the exact ranging of the two sp. n. as well as of the C. (C.) atra MOCZAR,
1991 (female) and C. (C.) mochii MOCZAR, 1991 (male) are given in the previously pub-
lished key of the world species. With 17 original figures.

Key words: Hymenoptera, Ceropalidae, Ceropales, taxonomy, distribution

The previously published different fragments of the descriptions concerning
the subgenera and published partly as genera of the genus Ceropales were sum-
marized. In this way it will be easy to inquer about the exact ranging as well as
the relationship of the published and valid 137 species and subspecies up to this
time in the large genus Ceropales, including two recently published (MOCZAR,
1991) and the two new species: Ceropales (C.) atra MOCZAR, female, C. (C.)
mochii MOCZAR, male, C. (Priesnerius) schwarzi sp. n. male and C. (C.) albitar-
sa sp. n. male. The latter ones were kindly sent me by Dr. RAYMOND WAHIS
(Chaudfontaine) and had been collected by different persons partly with Malaise
trap in East Africa.

KEY TO THE SUBGENERA

1 Claw of the hind legs rather straight, at most gradually and not rectangular-
ly curved, exceptionally (C. polychloros GUSSAKOVSKIJ, 1931) more (45°)
bent apically; the same differently developed: without or with a minute
tooth (Figs 1-4). Propodeum mostly flat posteriorly, only rarely slightly
convex basally in lateral view, surface usually with microscopically fine
wrinkles, rarely with coarser clathrate or rugose ( ? d ). Frons remarkably
raised between antennal sockets, surface with microscopically fine and very
dense punctures, it seems finely granulate and shining, rarely also with
larger punctures ( ? d ). Inner margin of the hind metatarsus bordered with
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a very fine row of dense short or longer hairs ( d ). Metapleural suture at
most shallow, only moderately developed (? d )
subgenus Priesnerius MOCZAR, 1978

Claw of the hind legs strongly, at least rectangularly curved, uniformly de-
veloped ( ? d, Fig. 5). Propodeum more or less convex at least basally or
conspicuously flat over its entire length (in helvetica-group), surface differ-
ent, mat or shining, granulate or coarsely sculptured (? d ). Frons more or
less convex or flat (? d ) 2

Both claws of fore (?) or middle ( ? d ) tarsus, as well as outer claw of
fore tarsus (d ) with a short, erect and acute subapical tooth (Fig. 6); inner
claw of fore tarsus (d ) very deeply split owing to the unusually large, not
truncate inner tooth basally (Fig. 7). Sometimes (in d of the fulvipes-group)
both claws of middle tarsus specialized. Inner side of last tarsal joint of fore
leg deeply emarginated (d ) subgenus Ceropales Latreille s. Sir.

Both claws of fore (? ) and middle ( ? d ) tarsi bifid, with a long, ap-
pressed, obliquely truncate subapical tooth; inner claw of fore tarsus (d )
very deeply split owing to the unusual large, not truncate inner tooth ba-
sally. Inner side of the last tarsal joint of fore leg deeply emarginated (Fig.
7) 8

Propodeum conspicuously flat, rarely concave its entire length, viewed
from the side and with deep longitudinal groove medially. Frons usually re-
markably flat before antennal sockets and broken in an obtuse-angle at its
two-thirds length between antennae and fore ocellus. Scutellum and post-
scutellum remarkably raised helvetica-group

Figs 1-4. Claw of hind leg: 1. Ceropales (Priesnerius) b. bogdanovi Radoszkowski d, 2: C. (P.)
nigra Radoszkowski d, 3: C. (P.) honorei Priesner d, 4: C. (P.) tichensis Priesner ?
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Figs 5-7. Claws of the subgenus Ceropales spp.: 5: hind leg, 6: middle leg, 7: last tarsal joint and
inner claw of fore leg

- Propodeum more or less convex basally and flat or only moderately convex
in the declivous part. Longitudinal furrow at most short or only impressed
medially. Frons usually convex. Scutellum and postscutellum moderately
raised B

4 Postnotum with nearly parallel margins, at most slightly impressed poste-
riorly in the middle. Propodeum moderately convex on the anterior part or
over its entire length. Frons convex, at most rarely slightly broken. Head
and thorax mat, coriaceous-granulated variegata-group

Margins of postnotum not parallel. Propodeum strongly or less strongly
convex at least basally. Frons usually convex or sometimes slightly broken.
Head and thorax usually not mat, at least weakly shining with scattered or
dense punctures 5

5 Propodeum strongly or moderately broken or bent on its one-fifth part ba-
sally and flat or concav on four-fifths declivous part, viewed from the side;
surface smooth, weakly shining or mat basally and more coarsely rugose or
rugulose at horizontal and at declivous part, sometimes with longitudinal
and transverse wrinkles. Postnotum narrow especially laterally. Abdomen
with continuous light bands 6

- Propodeum at most moderately convex on its one-third length and gradually
flattened towards abdomen; surface more finely, not coarsely rugose, some-
times with a rough surface. Postnotum broader 7

6 Propodeum roundly curved and smooth, shining basally, declivous part
transversally rugulose. Frons shining or subshining with minute punctures
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and also with scattered larger punctures. Pronotum, mesonotum usually
deeply and densely punctured. Claws of middle tarsi ( d ) specialized and
unlike one another, as well as tarsal joints 2-4 of fore and middle legs very
short and broad, joint 2 of middle legs about as long as broad. At least hind
femur, tibia and tarsi ferruginous fulvipes-group

Propodeum mostly strongly broken, laterally often strongly punctured; sur-
face mat basally, largely coarsely mgose on declivous part. Frons mat, con-
vex or hardly broken and distinctly punctured together with mesonotum.
Claws normal ruficornis-group

Propodeum more convex basally in lateral view, only rarely more flat
(males of solskii RADOSZKOVSKY, 1877 and erythropoda GUSSAKOVSKIJ,
1926), surface rather coarsely and irregularly sculptured, often granulate,
uneven and more finely granulate only on males and on smaller specimens.
Tergite 3 (often also 4) black. Face mat, with dense small adjacent punc-
tures and without noticeably larger punctures, latter present only between
ocelli and eye, rarely face also with larger punctures. Flagellum black, at
most lower side sometimes dark brownish black. Last abdominal segments
( C) broadly truncate apically maculata-group

Propodeum usually rather flat and only moderately convex, only rarely
more convex, in such a case body more extensively yellow; surface finely
sculptured, silky shining, covered with short silvery hairs ( C d ), rarely
mat, uneven. Face with larger and distinct, sometimes with dense punctures,
only rarely finer or rather difficult to see owing to dense hairs. Last abdomi-
nal segments uniformly pointed apically ( C). Sternite 9 deeply excised api-
cally (d)

albicincta-group

Propodeum mat basally, usually coarsely sculptured, rugose at least basally
and often with deep punctures mostly laterally, sometimes only rugulose or
coarsely punctured; surface flat or moderately convex only basally in lateral
view ( Cd ). On some species (in America) surface granulated, hardly shin-
ing and rugulose beginning only with declivous part (? d ). Frons convex
and together with pronotum with deep and dense, often close or very dense
punctures; on some species (America) only frons with scattered punctures,
pronotum mostly with deep and dense punctures, at least on disc also on the
humps and on posterior margin ( ? d ). Mesonotum with deep and partly
dense, close punctures (? d ). Fore (?) or fore or middle tarsi ( d ) short-
ened on some American species

subgenus Hemiceropales PRIESNER, 1969
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Propodeum more or less smooth, shining, rarely polished at least basally
and never coarsely-rugose sculptured ( ? 6 ). When propodeum exception-
ally mat with coarser surface, then frons finely granulate and unpunctured,
albeit declivous part of disc often mat, granulated, rarely rugulose or some-
times deeply punctured postero-laterally ( ? d ). Pronotal disc usually
smooth, shining, often with scattered fine, rarely with deep and only excep-
tionally with dense punctures in front of humps and along posterior margin
(? d ). Frons mostly with very dense, distinct or fine punctures, often
together with scattered larger punctures, sometimes finely granulated, rarely
smooth, shining, polished ( ? d ). Mesonotum with fine dense punctures,
but often also with scattered larger and deeper punctures ( ? d ). Fore and
middle femora, as well as tarsal joints sometimes remarkably short ( 6 ),
hind legs always long

subgenus Bifidoceropales PRIESNER, 1969

Subgenus Priesnerius MOCZAR, 1978

A correction is needed in the description of this subgenus (MOCZAR, 1988:

121) namely in the line 9 upwards from below: Inner margin of the hind “tibia”
correctly “metatarsus”. The key to the worlds species (l.c.: 122-128) has to be
changed as follows: Couplets 1-17 remain unchanged.

18 Addition to the end of diagnosis: Band of tergite 1 narrowly interrupted.

19

4.1-5.8 mm
yemeni MOCZAR, 1988 (p. 147)

Orbital groove distinct. Frons with scattered distinct, partly fine punctures.
Flagellar joints below brownish yellow. Mandible, labrum and clypeus
white entirely, only mandible exceptionally black ( ? ) or only mandible
and clypeus partly black (6 ). Middle coxa basally with a round white spot

(?)
19

Propodeum distinctly longer than three-fourths of its breadth. Tergite 7
hardly excised apically. Supraclypeal area entirely yellow. Bands of tergites
1-3 hardly or narrowly interrupted medially. 4 mm

schwarzi sp. n. 6

Propodeum two-thirds as long as broad. Tergite 7 deeply excised apically.
Supraclypeal area yellow (?) or with black spots (6 ) 20
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20 (19) remain unchanged o
senegalensis senegalensis MOCZAR, 1988 (p. 142)
senegalensis mbouri MOCZAR, 1988 (p. 144)

Ceropales schwarzi sp. n. 6

Specimen examined: Holotype 6 : “MALI: 30 km NE San 6.8.1991 leg. Max Schwarz”,
“Holotypus Cerop. (Priesn.) 6 schwarzi sp. n. det. Méczar 1992”, (Hym. Typ. No. 3835, Buda-
pest).

Female: unknown.

Length: 4 mm.

Colour: black, light colour of body white nearly entirely: inner eye margin extending to ocu-
lar sinus, supraclypeal area, a quadrangular large spot nearly between tentorial pit and the narrow
brownish-black line on lower margin of clypeus, excepting the short and small longitudinal line
apically, lower-lateral margin of clypeus, labrum, excepting the brownish-black spot basally, lower
side of antennal joints 1-2, a narrow line at least on upper part of outer eye-margin, posterior mar-
gin of pronotum, including pronotal tubercle on hump, tegula, except outer margin, outer margin of
humeral plate, a medial spot on scutellum, postscutellum, posterior comer of propodeum, epimeral
lobe, just below the origin of the hind wing, a small spot on sternal lobe, broad and laterally sinuate
band on tergite 1 hardly, on 2-3 only narrowly interrupted, large spot on 7, nearly the whole lower
side of fore coxa, spots on middle and hind coxae apically, apical rings of trochanters, spots on
outer side of femora apically, anterior sides of fore and middle tibiae, tarsi, excepting the upper side
of the brown last joint of middle leg. Brownish-ferruginous: lower side of flagellum partly basally,
largely apically and maxillary palp; lower side of fore and middle tibiae largely, last tarsal joints of
fore and middle legs partly as well as with lower side of them distinctly paler ferruginous. Wings
hyaline, hardly infuscated only apically. Veins dark, pterostigma light brown. Body, especially
lower face, propodeum and ventral side of thorax with short silvery pubescence.

Head slightly broader than long (32: 30, magnified x24, excluding labrum), gradually nar-
rowed behind eyes. Ocelli in an acute angle, POL:OOL=4:5.5. Frons distinctly bent below ocelli
(viewed from the side), surface hardly shining, with some scattered fine and shallow punctures,
with a row of distinct punctures along inner eye margin from the ocular sinus to vertex, a short,

Figs 8-9. Ceropales (Priesnerius) schwarzi sp. n.: 8: stemite 9,9: genitalia viewing somewhat left
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narrow and smooth line shine on the place of the frontal sulcus medially. Temple moderately thick-
ened below, orbital groove distinct, nearly half the length of outer eye margin.

Flagellum short, as long as about the length of head and thorax together, excluding propo-
deum. Flagellar joints 1-4 and 11 longer than broad, joints 5,9-10 with equal length and breadth, 6-
8 shorter than its breadth; length (and breadth) proportions of antennal joints 1-13 = 11(8); 6(6):
9(6): 9(6.5): 9(7): 8(7): 8(8): 7(8): 7(8): 7(8): 8(8): 7(7): 10(6).

Pronotal disc distinctly raised (in lateral view), lateral deepening with some fine and short
longitudinal wrinkles. Fine punctures of mesonotum hardly visible, deeper punctures of mesepister-
num scattered, shallower than that in C. s. senegalensis Méczar. Scutellum and postscutellum con-
vex, conspicuously raised above the level of thorax. Propodeum flat over its entire length, distinctly
longer than three-fourth of its breadth (20:17); surface with microscopically fine wrinkles partly
transversely, sulcus broad basally and slender apically, not reaching the middle of segment. Meta-
pleural suture not developed.

Claw of hind leg with a minute tooth. Tergite 7 hardly excised apically. The row of tomen-
tose hairs of hind metatarsus extending shorter than half of joint, erect hairs nearly as long as one-
third of the breadth of joint before apex (2:5, magnified x50). Stemite 9 raised longitudinally,
narrowly deeper excised apically (Fig. 8), lateral margins nearly parallel, no spur of tuft of hairs ba-
sally, differing to C. s. senegalensis MOCZAR (Fig. 37, l.c. 159). Genitalia: Fig. 9.

This species reminds of C. s. senegalensis MOCZAR, 1988, the main differences are given in
the key. | have named this species in honour of the collector and of the eminent specialist of the
genus Nomada, Maximilian Schwarz (Ansfelden bei Linz).

Subgenus Ceropales s. str.
The helvetica-group

The key of the world species of the helvetica-group (? 6 ) (MOCZAR 1989:
11-16) has to be changed as follows:

1 Body and wings largely black or partly brownish-black. Legs black nearly
entirely. Outer orbit with an unusual deep, broad and long orbital groove,
this reaching beyond the three-quarters length of orbit, surface smooth and
polished atra MOCZAR, 1991 C

- Body and legs mainly partly black with light markings, rarely largely ferru-
ginous, wings light coloured, at most partly slightly infuscated. Orbital
groove at most shorter, only rarely reaching beyond the half lenght of outer
orbit 2

2-22 The same as in key 1-21, remain unchanged, only the reference numbers in-
crease with +1(1 change to 2 and 21 continued to 22)

23 (in precedling key 22) “Orbital groove... Flagellum... Fore and middle ti-
biae...” remain unchanged. “Band of tergite 1..” to complete with
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24

25
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“usually”. “Tomentose hairs...” and “Femora...” remains unchanged. Confer
also the new reference number 27 maliensis MOCZAR, 1989 d

Distinct orbital groove not developed, only a shining line present. Lower
side of flagellum ferruginous at most basally and apically, elsewhere infus-
cate or brownish-black (except rarely juncoi d ). Tergite 1 usually with con-
tinuous white band posteriorly, sometimes with brownish spot medially.
Tomentose hairs on hind metatarsus posteriorly mostly as long as half
breadth of the joint (d ). Mandible punctured 24

(the same as in key 23) remain unchanged, only propodeal “sulcus reaching
(’nearly’ streak out) to half the length to propodeum” (supplement®) “or
longer” juncoi GINER, 1945

All coxae black or brownish, not ferruginous; femora usually extensively
ferruginous, brownish or black (? d). Mandible black ( Cd), margin often
with white spot ( ? ). Propodeal sulcus very broad basally. Lower face
mostly yellowish 25

Vertical side of pronotal disc gradually curved downwards in front. Propo-
deal sulcus medially broad and longer, similar to a triangle basally, but nar-
rowed suddenly and acute apically ( C d ). Head nearly as broad as long
(26:27 d, 40:40 C, without labrum). Mesepistemum with scattered, some-
times with larger, relatively deep punctures. Metapleural suture not ( C) or
hardly (d ) developed basally. Lower face white (Cd), with pale brownish
spot(s) or sometimes blackish streaks, rarely largely black (d). Abdominal
bands 1 continuous, 2-4 narrowly, rarely hardly, 5 widely interrupted ( ? )
or 1 only rarely, 2-4 narrowly, rarely hardly, 5 widely interrupted, latter
sometimes and 6 black (d ). Stemite 9 deeply excised apically ( d, Fig. 26,
MOCZAR 1989: 48). Genitalia: Fig. 56-57 (l.c. 57), apical part of paramere
conspicuously broadened and with a transverse medial darker line, 0 4.4-8,
d 3.3-5.8 mm kriechbaumeri MAGRETTI, 1884

Vertical side of disc straight in front. Propodeal sulcus short, reaching about
to the one-quarter the length of propodeum, very broad basally and similar
to an isosceles triangle. Head distinctly broader than long (32:29). Mesepis-
temum with partly denser and deeper punctures. Metapleural suture not de-
veloped. Lower face entirely white, only mandible black. Abdominal bands
1-2 continuous, 3-4 hardly, 5 narrowly interrupted. Stemite 9 hardly emar-
ginate, nearly straight apically ( d, Fig. 14). Tergite 7 not emarginate api-
cally. Genitalia: Figs 15-17. 4.5 mm albitarsa sp. n. d
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26-28 (in key 24-26) remain unchanged.

26  (in key 24) Head, thorax, usually abdomen, black; legs from trochanters to
tarsi ferruginous with white spots. Medial sulcus of propodeum remarkably
broad basally. Posterior comers of mesepisternum with a yellowish line
(? )orspot(d) 27

- Body entirely ferruginous or only partly black 28

27  Flagellum black, only basal joints lighter below. Lower face together with
labrum and mandible white (?) or with ferruginous labrum, mandible and
a longitudinal line on clypeus ( d ). Medial sulcus extending beyond the
middle of propodeum (Fig. 24 in MOCZAR, 1989). Middle coxa with a
white spot basally ( ? ). At least fore coxa partly black, middle and hind
ones to smaller ( d ) or larger (? ) degree black basally; moreover the
underside of fore coxa largely, apical margins of middle and hind ones,
white. Only abdominal band (4)5 interrupted, 5 rarely black (? ), or 6 with
medial spot and 7 largely white (d ). Last tarsal joints of hind leg brownish
infuscated, white line of the middle tibia broadly interrupted. Last abdomi-
nal segment triangularly elongated (l.c. Fig. 27). ? 6.5-8, d 4.7-5.8 mm

lawrencei Arnold, 1937

Flagellum only apically black, together with mandible ferruginous ( ? ), the
latter rarely with black base ( d ). Lower face white, labmm slightly infus-
cated. Medial sulcus short. Middle coxa without a basal spot. All coxae en-
tirely ferruginous, together with trochanters-tarsi (? ), or black (d), coxae
with apical white streaks and often small black spots basally (? ) or legs
partly infuscated ( d ). All abdominal bands continuous and broad. Tarsal
joints 2-5 of hind leg black basally, joints 5 of middle and hind legs brown,
respectively, black apically. Last segment (?) rather stumpy and with yel-
lowish white streak (l.c. Fig. 28). ? 6-6.5, d 4.1-6 mm

maliensis MOCZAR, 1989 ? d

28  (in key 26) remain unchanged
ferrugo MOCZAR and dayi MOCZAR, 1989

Ceropales maliensis Méczar, 1989 Beitr. Ent. 39: 15-16,37 Cd.

Specimens examined: 2 d. Cote d’lvoire, 30-35 km N Korghogo 28. 1l. 1980. Malaise trap 8
J. W. Everts, 1d (Museum Amsterdam). - Senegal, Ndangane, 26. VII. 91, 1d, Coll. A. Mochi
(Museum Budapest).
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The characters in the two males differ rather unusually from the allotype, consequenth, it
was necessary to place them both in 23 and in 27 couplets of the key. The tomentose hairs, e.g. of
hind metatarsus in allotype nearly as long as two-thirds of the breadth of joint, the same in d (Kor-
ghogo) 2:5 and in d (Ndangane) 4:5. POL:OOL=5:6.5 in allotype (Mali), 4:7 in Korghogo and 7:8
in Ndangane. The punctures of frons, mesonotum and mesepistemum is rather different. The dif-
ferences in colour of body appears in key, the d from Korghogo to be found in reference number 23
and the d from Ndangane in 27. Nevertheless the main characters are the same: stemite 9, orbital
groove, the detail of genitalia (cf. Figs 63-64 in Méczar, 1989: 59 and Figs 10-13), as well as the
relation of the breadth and length of head (1.12-1.16-1.18x) or of propodeum (1.48-1.33-1.33x).

Therefore 1 to consider these males as variation within species, probably produced by differ-
ent microclimatic circumstances.

Ceropales albitarsa sp. n. 6

Specimen examined: Holotype d : “SENEGAL, 25-35 km sud de RICHARD TOLL piege
malaise IX. 1939 leg. H.v.d. Veik c.s.”, “Holotypus Cerop. (C.) albitarsa sp. n. det. Mdczar 1992”.
(Museum Amsterdam).

Female: unknown.

Length: 4.4 mm.

Colour: black, light colour of body largely white, partly transparent (probably in conse-
quence of poison). The lanceolate spot in ocular sinus continues downwards and dissolves into the
lower face, labrum, a small spot between antennae; narrow streak along outer orbit; the whole pro-
notal disc reaching narrowly the upper half of tubercle, hump, tegula excepting the hyalin outer
margin, humeral plate, a spot on scutellum, postscutellum, lateral comers of propodeum, a minute
spot on mesepistemum posteriorly; continuous, narrow and laterally sinuate bands on tergites 1-2,
hardly interrupted bands on tergites 3-4, narrowly interrupted on 5, nearly the whole surface on 7,

Figs 10-13. Ceropales (Ceropales) maliensis Méczar d : 10-11: stemite 9, 12: basal ring, 13: left
side of genitalia
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Figs 14-17. Ceropales (Ceropales) albitarsa sp. n.: 14: stemite 9, 15: basal ring, 16: penis valve,
17: right part of genitalia seen from inside

gradually smaller spots backwards on coxae, small spots on fore and middle femora apically, outer
side of fore and middle tibiae, as well as tarsal joints partly, whole middle metatarsus, excepting a
minute pale yellowish spot apically, lastly spurs of middle and hind tibiae, white. Lower side of
fore and middle tibiae, and of fore tarsi, middle tarsal joints 2-4 entirely, a spot on hind tibia yel-
lowish, partly yellowish brown. All femora, hind tibia largely brown. Hind tarsal joints pale brown-
ish, with small black rings basally. All ultimate tarsal joints of legs, at least partly, brown. Lower
side of antennal joints 1-2 yellowish white. The same of flagellum especially basally and apically,
and malar space brownish ferruginous. Labial and maxillary palp pale brownish. Wings hyaline,
veins largely, pterostigma brown. Body, especially face, propodeum and ventral side of thorax with
silvery pubescence.

Head distinctly shorter than broad (29:32, magnified x24, in frontal view), remarkably
broader than thorax (32:21, measured over hump, in superior view) and gradually narrowed behind
eyes. Ocelli in a slight acute angle, separated from each other by two-thirds of the distance between
ocellus and eye (4:6). Frons obtuse angularly bent below ocelli (viewed from the side), with scat-
tered and fine, only along eye more distinct and deeper punctures. Frontal sulcus present in a nar-
row shining line longitudinally. Lower margin of clypeus slightly arcuate, with obtuse-angle lateral
comers. Orbital groove not developed, only in a shining line present.

Antenna short as long as the distance of head and thorax together, excluding postscutellum
and propodeum. Flagellar joints 1-4, 11 longer than broad, 5 really, 6-10 hardly as long as broad,
lenght (and breadth) proportions of antennal joints 1-13= 12(8): 7(6): 10(6): 9(6): 8(7): 8(7): 7(7):
7(7.5): 7(7.5): 7(7.5): 6(7): 6.5(7): 8(6).

Pronotal disc sharply raised, vertical part straight in front (viewed from the side); tubercle
and hump moderately elevate, lateral deepening with some short wrinkles. Mesonotum and mesep-
istemum in some places with deeper and denser punctures. Scutellum and postscutellum conspicu-
ously raised over the level of notum. Propodeum about two-thirds of its breadth (17:23), propodeal
sulcus remarkably broad basally, similar to an isosceles triangle, reaching to the one-quarter the
lenght of segment; surface flat, hardly concave medially with microscopically fine wrinkles trans-
versely. Metapleural suture not developed.

The row of tomentose hairs of hind metatarsus inside extends nearly farther than half length
ofjoint, the length of erect hairs as long as half the length of joint before the top. Claw of hind leg
strongly rectangularly curved (Fig. 5).
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Tergite 7 intact, not emarginate apically. Stemite 9 hardly concave apically, slightly convex,
after this concave laterally (Fig. 14).

Genitalia: Figs 15-17, without a conspicuously broadened paramere part apically.

The species is near to C. (C.) kriechbaumeri Magretti, 1884, the characteristic differences
are presented in the key.

The albicincta-group

The key of the world species ( ? 6 ) MOCZAR, 1987: 141-143) has to be
changed as follows:

1-10 remain unchanged.
11 Surface of propodeum more or less rough, with scattered and rather deep
punctures especially around spiracles. Lateral deepening of pronotum with
6-7 longitudinal wrinkles. Tergite 1nearly entirely, 2 partly and slightly la-
terally ferruginous. Cubital cell 2 nearly quadrangular, lower margin about
1.5 times as long as broad apically (6.4). Flagellum ferruginous, only on
joints 1-2 basally and on 13 blackish infuscated. 8.3 mm
mochii MOCZAR, 1991 d

- Surface of propodeum fine coriaceous or granulate, with shallow scattered
punctures around spiracles. Lateral deepening of pronotum at most 3 dis-
tinct wrinkles. Abdomen black with yellow bands. Cubital cell 2 oblong-
formed, lower margin one and seven times as long as broad apically (10:6).
Flagellum ferruginous entirely or at most on upper side black 12

12 (in preceding key 11) remains unchanged.
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Seven Afrotropical species of Achaetothorax HEDICKE are described: completus (Zaire,
Kenya), concavus (Zaire, Uganda), coninckae (Zaire), grootaerti (Zaire, Uganda), medialis
(Zaire), pectinatus (Zaire), and whittingtoni (South Africa). Additional distribution data are
provided for A. acrostichalis Papp & Norrbom, crypticus Papp & Norrbom, and rhino-
cerotis (Richards), and A. straeleninus (Richards) is redescribed. A key to the 16 known
species of Achaetothorax is provided, and their phylogenetic relationships are analyzed.
With 33 original figures.

Key words: Achaetothorax, Sphaeroceridae, phylogeny, cladistic analysis, identification key

Achaetothorax HEDICKE is a Paleotropical genus belonging to the tribe
Copromyzini. It was partially revised by PAPP & NORRBOM (1992), who recog-
nized eight Afrotropical and one Oriental species. We intended to present an ana-
lysis of phylogenetic relationships in that paper, but after it was accepted for pub-
lication, we discovered seven more species in additional study material. We
therefore deleted the analysis from the original paper and here present a cladistic
study of all of the known species, including the seven species described herein.

MATERIALS AND METHODS

Acronyms for institutions where specimens are deposited and references
listed by PAPP & NORRBOM (1992) are not repeated here. An additional institu-
tion from which specimens were examined is Natal Museum, Pietermaritzburg
(NMP). In order to use the figure numbers from PAPP & NORRBOM (1992) in the
revised key, we have numbered the figures in this paper starting with the next
number (i.e. numbers 1-48 refer to PAPP & NORRBOM (1992), & Numbers 49-80
refer to the present paper). Females of some species (e.g. grootaerti, straeleninus,
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Figs 49-55. Achaetothorax species: male stemite 5: 49 = completus, holotype; 50-51 = concavus,
paratypes, Uganda, Namwamba Valley and Zaire, Nyamuronge Riv., 19; 52 = coninckae, paratype,
Zaire, Rutshuru, 427; 53-54 = rhinocerotis, Tanzania, 13 mi. S of Babati and Zaire, Kivu, 131; 55
= pectinatus, paratype, Zaire, Nyamuronge Riv.
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and medialis) are difficult to distinguish and were identified tentatively on the
basis of their association with males.

Phylogenetic relationships were analyzed using the Hennig86 program
(Farris, 1988; Fitzhugh, 1989). The genus Norrbomia PAPP was used as the
outgroup to determine character polarities.

TAXONOMY

Achaetothorax acrostichalis Papp & NORRBOM, 1992
(Figs 17-19,22-23)

Achaetothorax acrostichalis Papp & Norrbom, 1992: 327.

Additional specimens examined. ZAIRE: Kivu, Parc National Albert, Shamuheru (Vole.
Nyamuragira), 1843 m, 15.V1.1935, G. F. De Witte, 1433, 1female (MRAC).

Remarks. The dorsal nonmicrotrichose area of the wing is similar in size to that in grootaer-
ti. It extends over the basal 1/4-3/5 of cell dm and similar sized areas in the radial cells and cu\.

Achaetothorax completus NORRBOM & PAPP, sp. n.
(Figs 49, 56-58)

Holotype: male (MRAC) ZAIRE: Kivu, Parc Nat. Albert, Mt. Sesero, near Bitashimwa,
2000 m, bamboo, 2-3.VI111.1934, G. F. de Witte, 514; Vanschuytbroeck det. 1944 A. abyssinica.

Paratypes: 16 (MNHN), KENYA: Naivasha, Rift Valley, 1900 m, XII, Muséum de Paris
Mission de rOmo, C. Arambourg, P.A. Chappuis & R. Jeannel, 1932-33. 1 C (MRAC), ZAIRE:
Kivu, Parc Nat. Albert, N Lake Kivu, Ngoma, 2/6/11.11. 1936, H. Damas 113.

Body length (holotype): 2.20 mm, wing length 1.75 mm.

Head: Ocellar seta approximately as long as pedicel seta. Outer vertical seta less than 1/2 as
long as inner vertical seta.

Thorax: Prothorax moderately large, collarlike. Posterior margin of scutum without microtri-
chia between ridges connected to scutellum. Scutellum, in dorsal view, with sides strongly concave
and with cornerlike bend lateral to apical seta.

Legs: Fore tarsus entirely dark brown. Male fore basitarsus with dorsal setae 2/3 to 3/4 as
long as tarsomere 2. Hind femur anteroventrally with spinelike setae on apical 3/4, posteroventrally
with complete row (extended to extreme base, beyond point opposite apex of tibia).

Wing: Dorsally with basal nonmicrotrichose area extended over basal cells, basal 1/2-3/5 of
cell dm and similar sized areas in radial cells, and anterior 1/2 of basal 1/3 of cell cu i.

Male abdomen: Stemite 5 (Fig. 49) with weak medial lobe on posterior margin, medial setae
in row on lobe small, closely approximated. Cercus, in posterior view (Fig. 56), elongate and slen-
der from base, apex not bilobed; in lateral view (Fig. 57), anteriorly with subapical concave area,
apex acute. Surstylus (Fig. 56) with spinelike process slender, but slightly broader than in abyssini-
cus. Paramere (Fig. 58) with apical (i.e. ventral) lobe short, stout and acute. Distiphallus, in lateral
view (Fig. 58), with dorsoapical lobe moderate sized and longer than wide, with ventroapical lobe
slender, shorter than additional, more ventral, unpaired lobe (with 3 total).

Female abdomen: Stemites 2-5 evenly sclerotized, broad, stemites 3-4 more than 0.85 times
as wide as corresponding tergites; stemite 4 undivided.
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Remarks. This is one of the most easily recognized species of Achaetothorax. It has the most
extensive setation of the hind femur and, of the species with entirely dark tarsi, it is the only one

that has the sides of the scutellum concave.
Etymology. The specific epithet refers to the complete posteroventral row of spinelike setae

on the hind femur.

Figs 56-61. Male genitalia: 56-58 = complétas, holotype; 59-61 = concavus, paratype, Zaire, Ka-
matembe, 1046; 56, 59 = epandrium, cerci and surstyli, posterior view; 57, 60 = same, left lateral
view; 58, 61 = paramere and aedeagus, left lateral view (aa: aedeagal apodeme; b: basiphallus; c:
cercus; d: distiphallus; dd: dorsoapical lobe of distiphallus; dm: medioapical lobe of distiphallus;
dv: ventroapical lobe(s) of distiphallus; e: epandrium; s: surstylus; sd: dorsal lobe of surstylus; sp:
spinelike process of surstylus; p: paramere; pa: apical lobe of paramere)
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Achaetothorax concavus NORRBOM & PAPP, sp. n.
(Figs 50-51,59-61)

Holotype male (MRAC): ZAIRE: Kivu, Parc National Albert, Riv.Bishakishaki, Kama-
tembe, Plaine lave, 2100 m, 7-23.1.1935, G. F. De Witte, 1044; Vanschuytbroeck det. 1944 A
abyssinica.

Paratypes. 1d 2 ? (MRAC, USNM), same data as holotype except De Witte, 1046; 1?
(MRAC), same, except 1045; 5 d 3 C (IRSN, USNM), ZAIRE: Kivu, Parc National Albert,
Nyamuronge Riv., near Mugando, 21.1VV.1945, G.F. de Witte, 19. 2 d (BMNH, USNM), UGAN-
DA: Ruwenzori Range, Namwamba Valley, 10100 ft, XII. 1934-1.1935, T.H.E. Jackson.

Additional specimens examined: 1 (without abdomen) (MRAC), same data as holotype ex-
cept 1046.

Body length 2.05-2.70 mm, wing length 1.75-2.50 mm.

Head: Ocellar seta slightly longer than pedicel seta. Outer vertical seta 1/2 length of inner
vertical seta.

Thorax: Prothorax moderately large, collarlike. Posterior margin of scutum without microtri-
chia between ridges connected to scutellum. Scutellum, in dorsal view, with sides straight or
usually slightly concave.

Legs: Male hind trochanter without ventroapical process. Male fore basitarsus with longest
dorsal setae subequal in length to tarsomere 2. Fore basitarsus dark brown, tarsomeres 2-5 yellow.
Hind femur with spinelike setae on apical 1/2 to 3/5 anteroventrally, on apical 2/5 to 1/2 poste-
roventrally.

Wing: Dorsally with basal nonmicrotrichose area extended over basal cells, basal 7/8 or all
of cell dm and similar sized areas in radial cells, and anterior 4/5 of cell cu\.

Male abdomen: Sternite 5 (Fig. 50-51) with posterior margin deeply concave medially,
slightly produced lateral to concave area; margin medially with relatively few setae. Cercus, in pos-
terior view (Fig. 59), with lateral margin strongly mesally incurved at midlength; medial apical lobe
concave on mesal side; in lateral view, rounded, with hooklike subapical ridge. Surstylus, in poste-
rior view (Fig. 59), with spinelike process slender, much closer to small medial lobe than to apex;
in lateral view (Fig. 60), posterior margin with narrow conical dorsal lobe. Paramere (Fig. 61) with
apical lobe short, slightly concave on ventral margin. Distiphallus, in lateral view (Fig. 61), with
dorsoapical and ventroapical lobes moderate sized, also with large medioapical lobe.

Female abdomen: Sternites 2-5 evenly sclerotized, broad, sternites 3-4 more than 0.85 times
as wide as corresponding tergites.

Remarks. The large nonmicrotrichose area on the dorsal side of the wing and the lack of a
lobe on the male hind trochanter distinguish this species from pectinatus and trochanteratus, but
examination of male sternite 5 and the genitalia is necessary to recognize concavus from its other
congeners with a bicolored fore tarsus and short femoral setae. The more strongly concave poste-
rior margin of sternite 5 (Fig. 50-51) and the more rounded dorsal lobe on the surstylus, best seen
in lateral view (Fig. 60), are the best characters to distinguish it from coninckae, the most closely
related species.

Etymology. The specific epithet refers to the concave posterior margin of male sternite 5.

Achaetothorax coninckae NORRBOM & Papp, sp. n.
(Figs 52,62-64)

Holotype male (MRAC): ZAIRE: Kivu, Rutshuru, 1285 m, 22.V-4.V1.1934, G. F. De
Witte, 427; Vanschuytbroeck det. 1944 A abyssinica.

Paratypes: 2 d 1 C (USNM), same data as holotype; 1? (MRAC), same, 4.VV.1934; 1?
(MRAC), same, 1285 m, VII. 1935, De Witte, 1671; 1d (MRAC), same, 1250 m, 4.VII. 1935, De
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dv

Figs 62-67. Male genitalia: 62-64 = coninckae, paratype, Zaire, Rutshuru, 427; 65-67 = pectinatus,
paratype, Zaire, Nyamuronge Riv.; 62, 65 = epandrium, cerci and surstyli, posterior view; 63, 66 =
same, left lateral view; 64, 67 = paramere and aedeagus, left lateral view (dd: dorsoapical lobe of
distiphallus; dm: medioapical lobe of distiphallus; dv: ventroapical lobe of distiphallus; sd: dorsal

lobe of surstylus)
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Witte, 1686; 2d 1? (MRAC, USNM), ZAIRE: Kivu, Nyongera, near Rutshuru, Butumba, 1218
m, 17.VI11.1935, G. F. De Witte, 1669; 1 ? (MRAC), Rutshuru, Riv. Musugereza, 1100 m,
9.VI1.1935, G. F. De Witte, 1632.

Body length: 1.85-2.45 mm; wing length: 1.60-1.95 mm.

Head: Ocellar seta equal to slightly longer than pedicel seta. Outer vertical seta less than 1/2
length of inner vertical seta.

Thorax: Prothorax moderately large, collarlike. Posterior margin of scutum without microtri-
chia between ridges connected to scutellum. Scutellum, in dorsal view, with sides straight or
usually slightly concave.

Legs: Male hind trochanter without large ventroapical process. Male fore basitarsus with
longest dorsal setae 1.2 times as long as tarsomere 2. Fore basitarsus dark brown, tarsomeres 2-5
yellow. Hind femur with spinelike setae on apical 2/5 to 3/5 anteroventrally, on apical 2/5 to 1/2
posteroventrally.

Wing: Dorsally with basal nonmicrotrichose area extended over basal cells, basal 7/8 or all
of cell dm and similar sized areas in radial cells, and anterior 4/5 of cell cu\.

Male abdomen: Stemite 5 (Fig. 52) with posterior margin very slightly concave medially,
with row of long setae along concave area. Cercus, in posterior view (Fig. 62), with lateral margin
strongly mesally incurved at midlength; medial apical lobe concave on mesal side; in lateral view,
rounded, with hooklike subapical lobe. Surstylus, in posterior view (Fig. 62), with spinelike process
slender, much closer to small medial lobe than to apex; in lateral view (Fig. 63), posterior margin
with broad rounded dorsal lobe. Paramere (Fig. 64) with apical lobe short, strongly concave on
ventral margin. Distiphallus, in lateral view (Fig. 64), with dorsoapical and ventroapical lobes
moderate sized, also with large medioapical lobe.

Female abdomen: Stemites 2-5 evenly sclerotized, broad, sternites 3-4 more than 0.85 times
as wide as corresponding tergites.

Remarks. The large nonmicrotrichose area on the dorsal side of the wing and the lack of a
lobe on the male hind trochanter distinguish this species from pectinatus and trochanteratus, but
examination of male stemite 5 and the genitalia is necessary to recognize coninckae from its other
congeners with a bicolored fore tarsus and short femoral setae. The slightly concave posterior mar-
gin of stemite 5 (Fig. 52) and the conical dorsal lobe of the surstylus (Fig. 63) are the best charac-
ters to distinguish it from concavus, the most closely related species.

Etymology. This species is hamed for Etliane De Coninck (MRAC), in recognition of the
many loans of Afrotropical Copromyzinae made to us.

Achaetothorax crypticus Papp & NORRBOM
(Figs 44-48)

Achaetothorax crypticus Papp & Norrbom, 1992: 328.

Additional specimens examined. ZAIRE: Kivu, Parc National Albert, W. Kamatembe, Bu-
runga, 2000 m, 9-20.111.1934, G. F. De Witte, 3d\ ? (MRAC); Kivu, Kalondo, L. Ndaraga, Mo-
koto, 1750 m, 22-27.111.1934, G. F. De Witte, 325, 2 d (MRAC); Kivu, Ngesho, 2000 m,
3-6.1V. 1934, G. F. De Witte, 334, 1d (MRAC); Kivu, Parc National Albert, Kitondo, near Gand-
jo, 2000 m, 7-23.1.1935, G. F. De Witte, 1025, 1d (MRAC).

Remarks. Papp & Norrbom (1992) tentatively identified a female from Mozambique as this
species, but based on subsequently discovered microtrichial patterns of the wing, it has now been
determined as rhinocerotis. In crypticus and abyssinicus (including the syntype C ), the dorsal bare
area extends over at least the basal 3/4 of cell dm, and almost to or slightly beyond the level of dm-
cu in the radial cells, but the posterior 1/4-2/5 of cell cu\ is microtrichose.
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Achaetothorax pectinatus NORRBOM & Papp, sp. n.
(Figs 55, 65-67)

Borborus (Achaetothorax) abyssinica: Vanschuytbroeck 1951: 8 (misidentification).

Holotype male (IRSN): ZAIRE: Eala, 1935, J. Ghesquiere; Vanschuytbroeck det. 1950
A. abyssinica.

Paratypes. 16 (USNM), ZAIRE: Kivu, Parc National Albert, Nyamuronge Riv., near Mu-
gando, 21.1V.1945, G.F. de Witte, 19; 1 < (without abdomen) (MRAC), Parc National Albert,
Riv. Bishakishaki, Kamatembe, Plaine lave, 2100 m, 7-23.1.1935, G.F. de Witte, 1046.

Body length (holotype) 2.29 mm, wing length 2.04 mm.

Head: Ocellar bristle medium length, slightly longer than pedicel bristle. Outer vertical
bristle less than 1/3 as long as inner vertical bristle.

Thorax: Prothorax large, collarlike. Posterior margin of scutum with narrow but complete
band of microtrichia. Scutellum, in dorsal view, with sides moderately concave.

Legs: Fore basitarsus brown, tarsomeres 2-5 yellow. Male fore basitarsus with dorsal setae
short, half as long as tarsomere 2. Male hind trochanter with large ventroapical conical process 1/4-
1/3 length of main part of trochanter. Hind femur with spinelike setae on apical 2/5 to 1/2 ante-
roventrally and posteroventrally.

Wing: Dorsally with basal nonmicrotrichose area extended over cells br, bm and bcu,
usually into base of cell rr+3 along vein R2+3, and sometimes slightly into cells dm or cu\.

Male abdomen: Stemite 5 (Fig. 55) with posterior margin medially concave and ventrally
projected, with dense row of long setae. Cercus, in posterior view (Fig. 65), moderately long,
slightly tapered at midlength, almost truncate but medial apical comer longer than medial lateral,
and margin between them concave; in lateral view (Fig. 66), broad, with hooklike apex. Surstylus
with spinelike process divided basally and flared apically; in posterior view (Fig. 65), posterior
margin with tabshaped lobe dorsally; in lateral view (Fig. 66), apex broad and truncate. Paramere
(Fig. 67) with long slender apical lobe. Distiphallus, in lateral view (Fig. 67), with dorsoapical lobe
moderate sized; with ventroapical lobe, elongate, broad basally and apically.

Remarks. This species and trochanteratus are the only species of Achaetothorax in which
the male hind trochanter has an elongate lobe. Males of these two species can be separated by the
shape of stemite 5 and various genitalic characters, as indicated in the key. The paratype without an
abdomen cannot be identified with certainty and is assumed to be this species based on its distribu-
tion.

Etymology. The specific epithet refers to the comblike row of setae on male stemite 5.

Achaetothorax rhinocerotis (Richards)
(Figs 7-10,14-16,53-54)

Additional specimens examined: MOZAMBIQUE: Lourenco Marqués, 3.VI11.1929, P.
Lesne, “bouses”, 1C (MNHN). SOUTH AFRICA: Cape: Bosberg Nature Res., 3 km N Somerset
East, 3242°S 2633’E, 850 m, 5.X11.1989, J. & H. Londt, 1? (NMP). Natal: Cathedral Peak area,
1.1.1956, B. Stuckenberg, 1? (NMP); Ahrens district, near Lilani, 111.1962, B. & P. Stucken-
BERG, 1 ? (NMP). Transvaal: Barberton, 15.V.1913, H. K. MUNRO, 1 C (NMP); Pretoria, 257°S
282’E, from dung of domestic cattle, 15.V1.1986, E. J. Wright, 3d (NMP, USNM).

Remarks. This species can be recognized by its extensive nonmicrotrichose area on the dor-
sal side of the wing. Itis the only species of Achaetothorax in which the posterior margin is entire-
ly bare in cell cu\. In the radial and medial cells, the bare area extends to or slightly beyond dm-cu.
The females listed above were determined on the basis of this character. The specimen from Mo-
zambique was tentatively determined by Papp & Norrbom (1992) as crypticus. The female from
Cathedral Peak area, South Africa was reported as abyssinicus by Hackman (1965).
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Achaetothorax grootaerti NORRBOM & PAPP, sp. n.
(Figs. 20-21, 24-25, 68-70)

(partim) Achaetothorax straeleninus: Papp& Norrbom 1992: 331.

Holotype male (MRAC): ZAIRE: Haut-Zaire, Parc National Garamba, PpK/60/d/8,
18. XII. 1951, H. De Saeger, 2924.

Paratypes: UGANDA: 2 d 1? (BMNH, HNHM), Ruwenzori Range, Namwamba Valley,
10100 ft., X11.1934-1.1935, T. H. E. Jackson. ZAIRE: 2 d (IRSN), Kivu, W. Ruwenzori, Kalonge,
X1.1932, Van Hoof; 5d 9 ¢ (MRAC, USNM), Kivu, Parc National Albert, S Lake Edward,
Tshambi, 975 m, 11.11.1936, L. Lippens; 3 d 1 ? (MRAC, USNM), same, Kitembo, 925 m,
4.1vV.1936; 1d (MRAC), Park National Albert, Bishakishaki, Riv. Kamatembe, Plaine de lave,
2100 m, 7-23.1.1935, G. F. De Witte, 1045; 1d (MRAC), Parc National Albert, Bugazia, 920 m,
21.V.1935, H. Damas, A162; 2 d (MRAC, USNM), ?Haut-Zaire, Parc National Garamba, Ndelele,
K.115, 3.XI1.1951, H. De Saeger, 2842; 1 d (MRAC), Parc National Garamba, Pp.K/55/d/8,
19. X1.1951, H. DE Saeger, 2768; 1? (USNM), same data as holotype; 6 d 3 ? (CAS, USNM,
HNHM), ?Haut-Zaire, Epulu, 950 m, 2.X.1957, E. S. Ross & R. E. Leech.

Body length 1.95-3.03 mm, wing length 1.70-2.50 mm.

Head: Ocellar seta equal to or slightly longer than pedicel seta. Outer vertical seta usually
less than 3/5 length of inner vertical seta.

Thorax: Prothorax large, collarlike. Posterior margin of scutum without microtrichia, at least
medially, sometimes with microtrichia extended mesally to dorsocentral or acrostichal seta. Scutel-
lum, in dorsal view, with sides usually strongly concave.

Legs: Male hind trochanter without large ventroapical process. Fore basitarsus dark brown,
tarsomeres 2-5 yellow. Male fore basitarsus with dorsal setae longer than tarsomere 2. Hind femur
with spinelike setae on apical 1/2 anteroventrally, on apical 2/5 to 1/2 posteroventrally.

Wing: Dorsally with basal nonmicrotrichose area extended over basal cells, basal 1/3-2/3 of
cell dm and similar sized areas in radial cells, and anterior 2/3-3/4 of cell cu\.

Male abdomen: Stemite 5 (Fig. 21) somewhat trapezoidal (especially in normal position,
with medial part projected), posterior margin with weak medial concavity, on each edge of latter,
cluster of small inclinate setae at extreme margin. Cercus, in posterior view (Fig. 20, 68), short and
broad, extreme apex narrowed, in lateral view, apex broadly rounded. Surstylus moderately long, in
posterior view (Fig. 20, 68), caudal spinelike process slender, very close to small, mesally project-
ing medial lobe; apex twisted; in lateral view (Fig. 69), apex slightly expanded. Paramere (Fig. 24)
apical lobe concave on ventral margin. Distiphallus, with dorsoapical lobe moderate sized, with
ventroapical lobes fused, elongate, in lateral view (Fig. 25,70), narrow basally, expanded apically.

Female abdomen: Stemites very broad, stemites 3-4 more than 0.90 times as wide as corre-
sponding tergites; stemites 2-4 usually evenly sclerotized.

Remarks. This species is extremely similar to medialis and straeleninus. Most specimens of
grootaerti can be distinguished from these species by the smaller size of the dorsal nonmicrotri-
chose area of the wing, but there is slight overlap in this character, and the differences in surstylus
shape, especially the size and location of the spinelike process (see key), are the only reliable diag-
nostic characters. We believe these three species are distinct because the genitalic differences are
consistent in all males dissected and they are maintained in sympatry (grootaerti is sympatric with
each of the other two species) and thus are not simply variation among geographic populations. A.
straeleninus is known only from Parc National Garamba in Haut-Zaire, and medialis from Parc Na-
tional Albert in Kivu, whereas grootaerti was collected in both parks as well as the Ruwenzori re-
gion of Zaire and Uganda. We have also examined females from South Africa (USNM) and Parc
National I’Upemba, Shaba Province, Zaire (IRSN) that belong to this complex of species. They re-
semble straeleninus and medialis in the size of the nonmicrotrichose area of the wing, but they may
represent other species.

Etymology. This species is named for P. Grootaert (IRSN), in recognition of the many
loans of Afrotropical Copromyzinae made to us.
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Achaetothorax medialis NORRBOM & PAPP, sp. n.
(Figs 71-72)

(partim) Achaetothorax straeleninus: Papp & NORRBOM 1992: 331.

Holotype male (MRAC): ZAIRE: Kivu, Parc National Albert, Mt. Sesero, near Bitashimwa,
2000 m, bamboo, 2-3. VI111.1934, G.F. de Witte, 514.

Paratypes. 9 6 9 ? (MRAC, USNM, HMNH), same data as holotype; 1d 1 C (USNM),
ZAIRE: Kivu, Park National Albert, Ngoma, L. BiUNiu, 3-10.1VV.1935, H. Damas; 1d 1 C
(USNM), Parc National Albert, S Lake Edward, Kitembo, 925 m, 4.IV.1936, L. Lippens; 1?
(MRAC), Parc National Albert, Kanyabayongo (Kabasha), 1760 m, 6.XI1.1934, G.F. de WITTE, 872.

Body length 2.08-2.58 mm, wing length 1.70-2.15 mm.

Characters as in grootaerti except as follows:

Figs 68-72. Male genitalia: 68-70 = grootaerti, paratype, Zaire, Tshambi; 71-72 = medialis, para-

type, Zaire, Mt. Sesero, 514; 68, 71 = epandrium, cerci and surstyli, posterior view; 69, 72, same,

left lateral view; 70 = aedeagus, left lateral view (dd: dorsoapical lobe of distiphallus; dv: ven-
flf/listiphallus; sm: medial lobe of surstylus; sp: spinelike process of surstylus)
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Wing: Dorsally with basal nonmicrotrichose area extended over basal cells, basal 2/3-4/5 of
cell dm and similar sized areas in radial cells, and anterior 2/3-4/5 of cell cu\.

Male abdomen: Surstylus long, in posterior view (Fig. 71), caudal spinelike process very
stout, separated from small, mesally projecting medial lobe by slightly less than width of process,
but closer to lobe than to apex; apex not twisted; in lateral view (Fig. 72), apex slightly expanded.

Remarks. See grootaerii. This species and straeleninus can be distinguished only by the
shape of the surstylus and its spinlike process, as indicated in the key.

Etymology. The specific epithet refers to the shape of the surstylus, which is intermediate
between that of straeleninus and grootaerti.

Achaetothorax straeleninus (RICHARDS, 1980)
(Figs 73-74)

Borborus (Achaetothorax) straeleni Vanschuytbroeck, 1959b: 57 (preoccupied by B.
straeleni VANSCHUYTBROECK, 1948, now in Dudaia).

Copromyza (Achaetothorax) straelenina Richards, 1980: 616 (nom. n. for B. straeleni
Vanschuytbroeck, 1959).

(part) Achaetothorax straeleninus: Papp & Norrbom 1992; 331.

Specimens examined. Holotype d (MRAC), ZAIRE: Haut-Zaire, Parc National Garamba,
11/gd/8, 13.X11.1951, H. De Saeger, 2901; same as holotype, except ll/ge/4, 22.\V.1951, De
Saeger, 1778, 1 d 1 C (1RSN); same, except 11/fd/17, 14.XI1.1951, De Saeger, 2910, 1 d
(USNM); same, except 11/id/9, 31.X.1951, De Saeger, 2709, 7 d 3 C (IRSN, USNM); same, ex-
cept 11/id/10, De Saeger, 2419, 3 d 2 ? (MRAC, HNHM, USNM); same, except Mpaza/9,
23.1.1952, De Saeger, 3076, 1d5 ? (MRAC, HNHM); same, except PpK.9/g/9, 10.1X.1952, H.
De Saeger, 4044, 1d (MRAC); same, except Mt. Moyo, 25.1X.1952, De Saeger, 4076, 2 d
(MRAC, USNM).

Body length 1.95-2.41 mm, wing length 1.66-2.12 mm.

Characters as in grootaerti except as follows:

Wing: Dorsally with basal nonmicrotrichose area extended over basal cells, basal 3/4-7/8 of
cell dm and similar sized areas in radial cells, and anterior 2/3-4/5 of cell cu\.

Male abdomen: Surstylus long, in posterior view (Fig. 73), caudal spinelike process very
stout, equidistant from small, mesally projecting medial lobe and apex; apex not twisted; in lateral
view (Fig. 74), apex not expanded.

Remarks. See grootaerti. This species and medialis can be distinguished only by the shape
of the surstylus and its spinelike process, as indicated in the key. We have redescribed this species
because the description in Papp & Norrbom (1992) was based on a mix of straeleninus, grootaerti
and medialis.

Achaetothorax whittingtoni NORRBOM and PAPP, sp. n.
(Figs 77-80)

Holotype male (NMP): SOUTH AFRICA: Natal: Kosi Bay Nat. Reserve, 2632DD, forest &
open woodland areas, 30.X1-2.XI1.1982, Londt, Barraclough & Stuckenberg.

Body length 2.29 mm, wing length 1.96 mm.

Head: Ocellar seta slightly longer than pedicel seta. Outer vertical seta 1/2 length of inner
vertical seta.

Thorax: Prothorax moderately large, collarlike. Posterior margin of scutum without microtri-
chia between ridges connected to scutellum. Scutellum, in dorsal view, with sides slightly concave.
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Legs: Male hind trochanter without ventroapical process. Male fore basitarsus with longest
dorsal setae subequal in length to tarsomere 2. Fore basitarsus dark brown except apex, tarsomeres
2-5 yellow. Hind femur with spinelike setae on apical 3/5 anteroventrally, on apical 1/2 posteroven-
trally. Hind tibia with posteroapical spur ca. as long as width of hind basitarsus.

Wing: Dorsally with basal honmicrotrichose area extended over cells br, bm and bcu, into
base of cells rr+3 and r\ along vein J12+3, and less than basal 1/5 of cell dm and similar sized area in
cell cu\.

Male abdomen: Stemite 5 (Fig. 77) with posterior margin very slightly concave medially;
this area with several rows of setae. Cercus, in posterior view (Fig. 78), elongate, slender from
base; in lateral view, rounded, with tiny hooklike subapical lobe. Surstylus, in posterior view (Fig.
78), with spinelike process slender, almost midway between small medial lobe and apex; in lateral
view (Fig. 79), relatively broad, posterior margin with small broad dorsal lobe. Paramere (Fig. 80)
with apical lobe very short. Distiphallus, in lateral view (Fig. 80), with dorsoapical and ventroapi-
cal lobes moderate sized, also with large medioapical lobe.

Figs 73-76. Male genitalia: 73-74 = straeleninus, holotype of straelenr, 75-76 = acrostichalis, para-
type, Zaire, Epulu; 73, 75 = epandrium, cerci and surstyli, posterior view; 74, 76 = same, left lateral
view (sm: medial lobe of surstylus; sp: spinelike process of surstylus)
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Remarks. This species can be distinguished from all other species of Achaetothorax by the
large size of the posteroapical spur on the hind tibia. This spur, not to be confused with the large
ventroapical spur present in most other Copromyzinae, is usually minute in other Copromyzinae. It
is no more than half as long as the width of the hind basitarsus in other species of Achaetothorax.

Etymology. This species is named for A. E. Whittington, who kindly sorted and arranged
the loan of the Natal Museum Copromyzinae.

KEY TO THE SPECIES OF ACHAETOTHORAX

1 Two rows of acrostichal setae present (at least anterior to transverse suture).
Prothorax well developed. Male cercus, in lateral view (Fig. 76), rounded
apically, slightly posteriorly projected. Surstylus (gonostylus) (Figs 17, 75)
slender, without distinctive lobes and with few long setae. (Zaire)

acrostichalis Papp et NORRBOM

- Acrostichal setae absent except prescutellar pair. Prothorax, male cercus,
and surstylus variable 2

2 Dorsal and anteroventral setae of hind femur and anteroventral and poste-
roventral setae of mid femur longer than width of femur. Outer vertical seta
normal, at least 3/4 length of inner vertical seta. Surstylus (Figs 35, 39)
strongly bilobed, anterior lobe withknobshaped process (male unknown in
malayensis) 3

- Hind and mid femoral setae shorter than width of femur. Outer vertical seta
short, at most 1/2 length of inner vertical seta. Surstylus not strongly bi-
lobed and without knobshaped process 5

3 Legs entirely yellow (at most yellowish brown). Setae on hind tibia not-
longer (usually shorter) than width of tibia. Male stemite 5 (Fig. 38) poste-
rior margin with small medial concave area. Paramere (postgonite) (Fig. 37)
with apical (i.e. ventral lobe) longer than 1/2 maximal width of paramere
(Uganda, Zaire) flavipes Papp et NORRBOM

- At least fore and hind femora and hind tibia mostly redbrown or dark
brown. Anterodorsal and posterodorsal setae on hind tibia longer than width
of tibia 4

4 Wing with cell br nonmicrotrichose dorsally. Female stemites 3 and 4 nor-
mally sclerotized, broad, stemite 4 at least 0.80 times as wide as tergite 4.
Male stemite 5 (Fig. 43) posterior margin with quadrate medial lobe. Par-
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amere (postgonite) (Fig. 42) with apical (i.e. ventral) lobe short, less than
1/4 maximal width of paramere (Kenya, Zaire)
vojnitsi Papp et Norrbom

- Wing with cell br microtrichose dorsally. Female stemites 3 and 4 weakly
sclerotized, relatively narrow, stemite 4 less than 0.55 times as wide as ter-
gite 4. Male unknown (Malaysia) malayensis Papp et NORRBOM

5 Fore tarsus usually entirely dark brown, tarsomeres 4-5 occasionally yel-
lowish. Female stemite 4 usually bipartite 6

- Fore tarsomeres 2-5 yellow. Female stemite 4 not bipartite 9

6 Hind femur posteroventrally with complete row of spinelike setae, extended
to extreme base, beyond point opposite apex of tibia. Scutellum, in dorsal

Figs 77-80. A. whittingtoni, holotype: 77 = male stemite 5, 78 = epandrium, cerci and surstyli, pos-
terior view, 79 = same, left lateral view, 80 = paramere and aedeagus, left lateral view
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view, with sides strongly concave. Wing on dorsal side with nonmicrotri-
chose area extended over basal 1/2-3/5 of cell dm. Male stemite 5 with me-
dial setae (Fig. 49, arrow) in apical row small. Male cercus, in posterior
view (Fig. 56), long, slender, simple. Distiphallus (Fig. 58) with dorsoapical
lobe longer than wide, paired ventroapical lobe weakly sclerotized. Female
stemite 4 undivided (Kenya, Zaire) completus sp. n.

Hind femur posteroventrally with spinelike setae on apical 1/2 or less (ante-
roventrally, up to apical 4/5 with spinelike setae, but none basal to point op-
posite apex of tibia). Scutellum, in dorsal view, with sides straight or slight-
ly concave. Wing on dorsal side with nonmicrotrichose area extended over
at least basal 3/4 of cell dm. Male stemite 5 with medial pair of setae in api-
cal row large. Male cercus, in posterior view, short and broad or bilobed
apically. Distiphallus (Figs 10, 12) with dorsoapical lobe large and rounded,
paired ventroapical lobe strongly sclerotized. Female stemite 4 bipartite 7

Wing on dorsal side with posterior 1/5 or more of cell cu\ microtrichose.
Male stemite 5 (Figs 5, 44-45) with largest, medial pair of setae in row on
medial lobe closely approximated. Surstylus (gonostylus) (Figs 6, 46-47)
with spinelike process slender. Male cercus (Figs 6,46-47) bilobed apically.
Fore tarsus entirely dark brown 8

Wing on dorsal side with all of cell cu\ nonmicrotrichose, including poste-
rior margin. Male stemite 5 with largest, medial pair of setae (Figs 53-54,
arrow) in apical row well separated. Surstylus (Figs 8, 14) with spinelike
process broad. Male cercus (Figs 8, 14) simple. Fore tarsomeres 4 or 5 often
yellowish (Ethiopia, Kenya, Mozambique, South Africa, Tanzania, Zaire,
Zimbabwe) rhinocerotis (RICHARDS)

Male cercus, in posterior view (Fig. 6), with medial apical lobe slightly pro-

jected; basal part of posterior side of cercus not concave on medial half.

Surstylus, in posterior view (Fig. 6), with basal lobe pronounced (Ethiopia)
abyssinicus (Duda)

Male cercus, in posterior view (Figs 46-47), with medial apical lobe more
projected; basal part of posterior side of cercus concave on medial half. Sur-
stylus, in posterior view (Figs 46-47), with basal lobe weak (Tanzania,
Uganda, Zaire) crypticus Papp et NORRBOM

Male hind trochanter with large conical ventroapical lobe at least 1/4 as
long as main part of trochanter. Wing dorsally with nonmicrotrichose basal
area at most extended slightly into cells 2+, dm and cu\. Scutum hind mar-
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gin with narrow but complete microtrichose (pruinose) band. Surstylus
(Figs 26, 65) with small tabshaped lobe (Fig. 65, arrow) on posterior margin
dorsally, and with spinelike process divided basally 10

Male hind trochanter without ventroapical lobe. Wing dorsally with non-
microtrichose basal area extended over at least basal 1/3 of cells n,+3, dm
and cu\ (except in whittingtoni). Scutum hind margin bare medially, micro-
trichia extended mesally at most to acrostichal seta. Surstylus without tab-
shaped lobe on posterior margin dorsally, and with spinelike process un-
divided basally n

Male stemite 5 (Fig. 55) with posterior margin medially concave and ven-
trally projected, with dense row of long setae. Male cercus, in posterior
view (Fig. 65), moderately long, with short mesal apical lobe. Distiphallus
(Fig. 67) with dorsoapical lobe moderately broad, ventroapical lobe very
long and broad (Zaire) pectinatus sp. n.

Male stemite 5 (Fig. 28) with posterior margin with nonsetose quadrate me-
dial lobe. Male cercus, in posterior view (Fig. 26), long and slender. Disti-
phallus (Fig. 29) with dorsoapical lobe broad, ventroapical lobe short and
slender (Zaire) trochanteratus Papp et NORRBOM

Male stemite 5 not trapezoidal and without cluster of small setae on poste-
rior margin. Scutellum, in dorsal view, with sides usually slightly concave.
Male cercus, in lateral view (Figs 60, 63), with small hooklike lobe apically.
Distiphallus, in lateral view (Figs 61, 64), with broad, dark medioapical
lobe, and with ventroapical lobe short 12

Male stemite 5 (Fig. 21) trapezoidal, with cluster of small setae on posterior
margin. Scutellum, in dorsal view, with sides usually strongly concave.
Male cercus, in posterior view (Figs 68, 71, 73, 75), with small apical lobe,
in lateral view (Figs 69, 72, 74, 76), apex rounded. Distiphallus, in lateral
view (Figs 22, 25, 70), without large medioapical lobe, and with ventroapi-
cal lobe elongate, narrow basally and expanded apically 14

Wing on dorsal side with nonmicrotrichose basal area extended over at least
basal 1/3 of cells n.+3, dm and cu\. Hind tibia with posteroapical spur small,
at most half as long as width of hind basitarsus. Male cercus, in posterior
view (Figs 59, 62), with strong medial constriction in lateral margin. Par-
amere (Figs 61,64) with apical lobe moderately long 13
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Wing on dorsal side with nonmicrotrichose basal area at most extended
slightly into cells n+3, dm and cu\. Hind tibia with posteroapical spur large,
as long as width of hind basitarsus. Male cercus, in posterior view (Fig. 78),
with lateral margin even medially. Paramere (Fig. 80) with apical lobe short

whittingtoni sp. n.

13 Male stemite 5 (Fig. 52) with posterior margin with very slight medial con-
cave area, margin moderately setose. Surstylus, in lateral view (Fig. 63),
with dorsal lobe large and rounded (Zaire) coninckae sp. n.

Male stemite 5 (Figs 50-51) with posterior margin with strong medial con-
cave area, margin sparsely setose. Surstylus, in lateral view (Fig. 60), with
dorsal lobe narrow, conical (Uganda, Zaire) concavus sp. n.

14 Wing on dorsal side with basal nonmicrotrichose area extended over basal
1/3-2/3 of cell dm. Surstylus moderately long; in posterior view (Fig. 68),
spinelike process slender, separated from small, mesally projected medial
lobe by less than width of process; apex twisted, and in lateral view (Fig.
69), slightly expanded (Uganda, Zaire) grootaerti sp. n.

Wing on dorsal side with basal nonmicrotrichose area extended over basal
2/3 or more of cell dm. Surstylus long; in posterior view (Figs 71, 73),
spinelike process very stout, separated from small, mesally projectedmedial
lobe by slightly less than or more than width of process; apex not twisted,
sometimes expanded 15

15  Surstylus, in posterior view (Fig. 73), with spinelike process equidistant
from small, mesally projected medial lobe and apex; apex, in lateral view
(Fig. 74), not expanded (Zaire) straeleninus (RICHARDS)

Surstylus, in posterior view (Fig. 71), with spinelike process separated from
small, mesally projected medial lobe by slightly less than width of process,
but closer to lobe than to apex; apex, in lateral view (Fig. 72), slightly ex-
panded (Zaire) medialis sp. n.

PHYLOGENETIC RELATIONSHIPS

Papp & NORRBOM (1992) listed 10 autapomorphies that strongly support
the hypothesis that Achaetothorax is monophyletic. An additional autapomorphy
is the presence on the dorsal side of the wing of a nonmicrotrichose basal area in-
cluding at least cell bm and bcu.
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To analyze the relationships among the species of Achaetothorax, we used
Norrbomia, its probable sister group, as the outgroup to determine character po-
larities. The 27 characters used in the analysis are listed with their states in Table
1, and the distributions of the states are shown in Table 2. Some additional char-
acters vary within Achaetothorax, but are difficult to use for phylogenetic ana-
lysis. For example, the shape of the posterior margin of male stemite 5 varies
considerably, but we could not easily arrange these shapes into a transformation
series. Additional phylogenetic information may be available in such characters.
Other character states, for example, the complete posteroventral row of spinelike
setae on the hind femur in completus and the dense row of setae on the posterior
margin of male stemite 5 in pectinatus, are autapomorphies for individual
species. These characters, therefore, are not included in the analysis.

The matrix in Table 2 was analyzed using the implicit enumeration option
(ie*) of Hennig86. Three trees of 57 steps in length resulted (consistency index =
0.71, retention index = 0.82). Successive weighting did not reduce the number of

Table 2 Matrix of character state distributions in species of Achaetothorax. Numbers refer to char-
acters and states listed in Table 1

Taxa Characters

000000000 11111111112222222°2

1234567 8901234567890123456°7
Norrbomia 000000000000??00000000007200
malayensis 01110722 12?1999 ?29 099099720909 09900
flavipes 0111002 12010500111000000001
vojnitsi 0111003 12020500110000000 101
abyssinicus 111101002040300002000101211
crypticus 111101002040300002000101211
rhinocerotis 11110000204010000200010 1211
completus 111110002030600002000100 101
acrostichalis 020110 10103121000200100000 1
grootaerti 12111110103121000200100000 1
straeleninus 12111110104121000201100000 1
medialis 12111110104121000201100000 1
trochanteratus 12 12 10 101120601002 10000 1001
pectinatus 1212101011204010021000000 7?7
concavus 111100101040400002000010 101
coninckae 111101101040400002000010101
whittingtoni 1111001010206 000020000102 77

Actazflol. hung. 40, 1994



ACHAETOTHORAX HEDICKE 83

trees. One of these cladograms, shown in Fig. 81, represents what we consider
the most likely hypothesis of phylogenetic relationships among the species of
Achaetothorax. There are 58 character state changes shown on this tree because
we do not know the plesiomorphic state of character 13 (either state 5 or 6 could
occur at the base). We have shown state 2 of character 9 occurring twice, in the
flavipes group and in the abyssinicus group, but it is equally parsimonious for
state 2 to be the groundplan condition for Achaetothorax (requiring 2 steps at the
base of the tree), with reversal to state 1 in the straeleninus group. Similarly,
character 27 could be interpreted as an autapomorphy for Achaetothorax with
reversal to the plesiomorphic state in malayensis, rather than as independent sy-
napomorphies offlavipes + vojnitsi and the abyssinicus + straeleninus groups, as
is shown in Fig. 81. The outgroup state for character 25 is unknown, but the ana-
lysis interprets state 1 as the groundplan for Achaetothorax.

The two other, equally parsimonious trees that resulted from the analysis
differed from Fig. 81 only in the relationships within theflavipes group. In one of
these trees, vojnitsi and malayensis were reversed in position, whereas in the
third tree, these three species formed an unresolved trichotomy. We suspect that
flavipes and vojnitsi are more closely related to each other than to malayensis, but
this hypothesis is supported mainly by characters of the male (cercus and sursty-

Fig. 81. Hypothesis of cladistic relationships among the species of Achaetothorax. Numbers in
parentheses refer to characters listed in Table 1; state 1 is assumed for those without a decimal
point; other states follow the character number separated by a decimal point. An indicates ho-
moplasy; a  indicates reversal; and a “+” indicates an additional step
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lus shape) that are unknown for malayensis. Until the male of the latter species is
discovered, its relationships probably will remain uncertain.

The homology of the posterior processes of the surstylus (character 18) in
Achaetothorax is uncertain. Inflavipes, the tip of the posterior lobe has a small
dark area (state 1), but whether or not this is homologous with the large, spinelike
structure (state 2) found in most species of Achaetothorax is unknown; no pro-
cess is present in vojnitsi. This process might be homologous with the bladelike
process in Norrbomia, but its size and shape (state 2) at least are apomorphic for
the abyssinicus and straeleninus groups (see below). Because of this uncertainty
we also ran an analysis of the matrix with character 18 coded as additive, but it
produced little difference in tree topology. Again three trees resulted, two of
which were the same as those from the initial analysis. The third had flavipes as
the sister group of vojnitsi and malayensis, rather than these three species in a tri-
chotomy. An extra step was required, as the length of these trees was 58 steps (Ci
=0.70, ri = 0.81).

Theflavipes group includes three species: flavipes, vojnitsi, and malayensis.
The monophyly of this group is supported mainly by character 8 (femoral setae
long). Fore tarsus colour (character 7) is variable and difficult to code in vojnitsi
and only tentatively is considered a synapomorphy for the group. Other synapo-
morphies may be discovered in the male genitalia if the male of malayensis is
found. Relationships among these three species are poorly resolved. Characters
13.5, 16, and 17 could be synapomorphies for the flavipes group rather than just
for flavipes + vojnitsi as is shown in Fig. 81. Their significance cannot be re-
solved until the male of malayensis is discovered. Character 27 (female sternites
broad) might be a synapomorphy forflavipes + vojnitsi (with convergence in the
abyssinicus +straeleninus groups), but it can be interpreted as an autapomorphy
of Achaetothorax that has reversed to the plesiomorphic state in malayensis.

The abyssinicus group + the straeleninus group is the sister group of thefla-
vipes. The monophyly of the former two groups is indicated mainly by the re-
duced outer vertical seta (character 1) and the large spinelike process on the sur-
stylus (character 18, state 2). Characters 11 (wing microtrichia) and 13 (male cer-
cus shape), which are complicated and cause considerable homoplasy on the
cladogram, probably are not reliable as synapomorphies at this level. Character
27 (female sternites broad) may be a synapomorphy, but could be interpreted dif-
ferently (see above).

The abyssinicus group includes four species: abyssinicus, completus, crypti-
cus, and rhinocerotis. The monophyly of this group is indicated by the structure
of the distiphallus (character 22), although the extent of hind femoral spines
(character 9) may be interpreted as another synapomorphy. Within the group,
abyssinicus and crypticus form the sister group of rhinocerotis, and these three
species are the sister group of completus.
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The straeleninus group includes nine species that appear to form three sub-
groups. One of these subgroups includes acrostichalis, grootaerti, straeleninus,
and medialis. Their monophyly is indicated by four synapomorphies, although
acrostichalis, apparently due to reversal, has the plesiomorphic states of charac-
ters 1 and 3, which are synapomorphies at higher levels. The other three species
are difficult to distinguish from each other, but the breadth of the spinelike pro-
cess on the surstylus (character 20) and the larger dorsal nonmicrotrichose area
on the wing (character 11.4) suggest that straeleninus and medialis are more
closely related.

A second subgroup of the straeleninus group consists of trochanteratus and
pectinatus, whose monophyly is very strongly supported by five synapomor-
phies. The other subgroup includes concavus, coninckae, and whittingtoni. Its
monophyly is indicated by only one synapomorphy, the presence of a medioapi-
cal lobe on the distiphallus (character 23), but it is a complex, well defined char-
acter state. Prothorax size (character 2), scutellum shape (character 5), and par-
amere shape (character 25) are difficult to divide into character states, but by our
interpretation suggest that concavus + coninckae + whittingtoni are the sister
group of the remainder of the straeleninus group.

Table 1 Characters and character states used in phylogenetic analysis of Achaetothorax. State 0 is
hypothesized as plesiomorphic, and transformation series are considered linear, unless stated other-
wise.

Outer vertical seta- 0) well developed; 1) reduced.

Prothorax size - 0) small; 1) moderately large; 2) large.

Acrostichal setae - 0) at least 2 rows present; 1) absent except prescutellar pair.

Scutum, posterior margin - 0) scutum mostly microtrichose; 1) margin without microtrichia or

with incomplete band, at least bare between acrostichal setae; 2) margin with complete narrow

band of microtrichia. The transformation series is unclear and this was coded as nonadditive.

5. Scutellum, sides in dorsal view - 0) straight to slightly concave; 1)moderately to strongly con-
cave.

6. Male fore basitarsus dorsal setae - 0) short or moderately long; 1) very long.

7. Fore tarsus color - 0) entirely brown; 1) basitarsus brown, remainderyellow; 2) entirely yellow;
3) intraspecifically variable in color. The transformation series is unclear and this was coded as
nonadditive.

8. Mid and hind femora with long anteroventral setae - 0) absent; 1) present.

9. Hind femur, anteroventral spinelike setae - 0) without spinelike setae; 1) setose, usually on no
more than apical 3/5; 2) setose, usually on at least apical 2/3.

10. Male hind trochanter with elongate apicoventral lobe - 0) absent; 1) present.

11. Wing, dorsal microtrichial pattern - 0) entirely microtrichose; 1) only cells bm and bcu bare; 2)
cell br and sometimes extreme bases of cells rr+3, dm, or cu\ bare; 3) at least basal 1/4 of cell
dm bare and cells r\, rr+3, and cu\ with large basal bare areas; 4) at least 2/3 of cell dm bare and
cells n, rr+3, and chi with correspondingly large bare areas.

12. Male stemite 5-0) not trapezoidal, without clusters of setae; 1) trapezoidal, with cluster of

small inclinate setae on posterior margin at edge of medial concave area.

BN
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13. Male cercus, in posterior view - 1) short, broad, slightly tapered subapically; 2) short, broad,
with small medial apical lobe; 3) moderately long, with short mesal apical lobe; 4) with short
mesal apical lobe concave on mesal side; 5) elongate, broad, slightly tapered near midlength; 6)
elongate, slender from near base. We recognized a variety of states for this character, but found
it difficult to arrange them in a transformation series, so this was coded as nonadditive. Because
the shape of the cercus varies similarly in Norrbomia, we coded no state as plesiomorphic and
we were unable to hypothesize the polarity.

14. Male cercus apex, in lateral view - 0) acute or with subapical ridge or concave area; 1)
rounded. Both states occur in Norrbomia and the polarity of this character is unclear.

15. Surstylus with tabshaped posterodorsal lobe-0) absent; 1) present.

16. Surstylus with knobshaped lobe - 0) absent; 1) present.

17. Surstylus strongly bilobed - 0) no; 1) yes.

18. Surstylus spinelike process - 0) absent; 1) small; 2) large. The homology of this character is
unclear (see discussion). It was coded as nonadditive.

19. Surstylus spinelike process divided basally and flared apically - 0) no (or process absent); 1)
yes.

20. Surstylus spinelike process width - 0) slender (or process absent); 1) broad.

21. Distiphallus with ventroapical lobes fused, very long, narrow basally, broad apically (in lateral
view) -0) no; 1) yes.

22. Distiphallus with additional unpaired ventroapical lobe (3 total) - 0) no; 1) yes.

23. Distiphallus with broad medial apical lobe - 0) no; 1) yes.

24. Distiphallus dorsoapical lobe (lateral view) - 0) longer than wide; 1) broad, circular.

25. Paramere, size of gap between main part and apical lobe - 0) large; 1) intermediate sized; 2)
small. The shape of the paramere differs in Norrbomia, and the polarity of this character is un-
certain.

26. Female stemite 4-0) undivided; 1) bipartite. Both states occur in Norrbomia, but undivided is
hypothesized as plesiomorphic for both genera.

27. Female stemite 2-5 width - 0) moderately broad (stemite 4 less than 3/5 width of tergite 4); 1)
very broad (stemite 4 more than 3/4 width of tergite 4).
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Designation of the lectotype of Eugnorisma chaldaica Boisduval, 1840, with the discus-
sion of the synonymy of E. chaldaica with E. caerulea WAGNER, 1931. Description of two
new species, E. ignoratum sp. n. (chaldaica auct., nec Boisduval) and E. cuneiferum sp. n.
(Turkmenistan). With 29 original figures.

Key words: Eugnorisma, revision, check list

INTRODUCTION

The vast material belonging to Eugnorisma from various parts of the Pa-
laearctic Region had been treated in the first two parts of the series. Surprisingly,
the new collectings in Turkmenistan (1991-1992) have resulted in numerous new
insights on the Eugnorisma taxa of the Kopet-Dagh Mts and the adjacent desert
area and also in the discovery of a new species belonging to the tamerlana-puen-
geleri species-group. Further new, important results were achieved by the de-
tailed survey of the Noctuinae collection of CORTI preserved in the Natural His-
tory Museum, Basel.

The most exciting finding was the identification of the type specimen of
“Orthosia ” chaldaica BOISDUVAL, 1840. It is labelled with a large, white label in
the style being typical for the Guenée collection and bears also the label ’Ex Mu-
saeo Dris Boisduval’. The specimen was collected by Kindermann in Sarepta,
which agrees with the type locality in the original description, therefore this spe-
cimen can be considered as lectotype of the species. It is, however, conspecific
with the type of Agrotis (Rhyacia) caerulea WAGNER, consequently some
changes should be made in the taxonomy and nomenclature of the species group.

Revision of the genus Eugnorisma BOURSIN 1940, 111
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IDENTITY OF EUGNORISMA CHALDAICA (BOISDUVAL, 1840)
Designation of the lectotype of Orthosia chaldaica

In the large Noctuinae special collection of A. CORTI, preserved in the
Natural History Museum, Basel, there are three male specimens of E. chaldaica
from Sarepta, Southern Russia. One of these specimens bears the original small
label “Ex Musaeo D’ris Boisduval”, a collection number label “19”, and a large,
white label containing the following remarks: ”34. Agr. Chaldaica spec. 534, Sa-
repta, I. Kindermann, d, coll. Gerhardt”. This specimen was already labelled by
CORTI as “Type Chaldaica B.” (Figs 1-2). As the number of the specimens repre-
senting the type series is unknown, the mentioned and figured specimen from the
BOISDUVAL collection should be considered as syntype. Thus, the lectotype des-
ignation is necessary. It was realized already by CORTI but he never published
this designation, therefore this specimen is designated here as the lectotype of the
nominal taxon “Orthosia chaldaica" BOISDUVAL.

The second male from the same locality has the collection label of A. GUE-
NEE and a hand-written remark that this specimen was figured by J. CULOT (PI.
7, Fig. 2). A rather superficial view of this figure can convince us that also this
specimen must belong to the species mentioned generally as Eugnorisma caeru-
lea WAGNER. The third specimen from this locality agrees well with the former
ones (see Figs 1-4).

This judgement based on the external features was completely confirmed by
the dissection of all the three specimens (slides 6315, 6316, 6461. VARGA),
therefore the types of the two species mentioned formerly as chaldaica and
caerulea represent the same species. TREITSCHKE, who obviously knew the true
chaldaica of BOISDUVAL, identified a pair of specimens of this species in his col-
lection (now in HNHM Budapest) as chaldaica.

It is a historically important fact, that three contemporaneous great lepidop-
terists, namely BOISDUVAL, TREITSCHKE and GUENEE, have regarded the same
species as chaldaica. A supplementary evidence on the identity of the “true”
chaldaica of BOISDUVAL is furnished by CULOT. It is worthy to cite the decisive
terms from his differential diagnosis (against “Agrotis” glareosa Esper): “La
difference se trouve surtout dans le teinte rougeatre que 1’on voit a la ligne sub-
terminale et aux taches orbiculaires et reniformes de Chaldaica-, cette couleur
rougeatre, bien constante chez le type, permettra donc de séparer facilement cette
espece de Glareosa dont les ailes supérieures sont d’un gris présque uniforme.
Ajoutours que si I’on rencontre des exemplaires de Glareosa plus ou moins rou-
geatres, ceux-ci le sont d’un facon assez uniforme, et non par parties tranchées,
comme c’est le cas chez Chaldaica.”
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On the other hand, there are numerous specimens of the second species
known as “chaldaica” preserved in large old collections (e.g. London, Vienna,
Budapest, etc.) also from this area (“Rossia merid.”). Possibly the sympatric dis-
tribution of the two externally similar species was one of the reasons of the con-
fusion of chaldaica with caerulea. It is quite evident that even the great lepidop-
terists of the last century could not separate the two taxa. The fact that chaldaica
(sensu auctorum) has no junior synonyms (chaldacica FREYER, 1840 is only a
mispelling by FREYER of the BOISDUVAL name) can serve as an argument for
this opinion. The next, taxonomically available name in this group was “chaldai-
ca var. spodia” PUNGELER, 1901, which represents also a distinct species occur-
ring partly sympatrically with the two species under discussion.

As the subsequent authors of the first half of the twentieth century have also
not separated the published infraspecific taxa on species level, BOURSIN (1954)
was the first who stated their specific distinctness. He has recognized, described
and figured correctly the specific features of the different entities, but, unfortu-
nately, he did not check the types of these taxa. As a consequence of the negliga-
tion of the study of the types, he made mistakes in the interpretations of chaldai-
ca BOISDUVAL and spodia PUNGELER (the latter problem was discussed in
VARGA & Ronkay, 1987, but the former remained as undiscovered also by us).

The designation of the lectotype gives the basis for solving this - probably
last - confusion within this species group. As a result of this designation, caeru-
lea WAGNER will be considered as junior subjective synonym of chaldaica and
the species, mentioned regularly as “chaldaica”, is to be described as new for
science. A further advantage of this process is the fall of buraki KOCAK, 1983
into synonymy, too, avoiding the a longer controversy for the use of caerulea or
buraki (Cf. Varga & Ronkay, 1987, Varga et ai, 1989, Poole , 1989,
Hacker, 1990, Fibiger, 1990, Fibiger & Hacker, 1990) The designation of
the lectotype of chaldaica cuts the “Gordian knot” and demonstrates that taxo-
nomic studies must precede the nomenclatorical procedures in solving such ques-
tions, and often the types have to be checked. One can multiply the number of
newly denominated species by some purely technical (*Strandian™) tools, but it
may be often misleading owing to an insufficient knowledge of the animals
themselves.

Redescription of Eugnorisma chaldaica (BOISDUVAL, 1840)
(Figs 1-4,9-11, 14-16)

Orlhosia chaldaica BOSDUVAL, 1840, Genera and Index Methodicus, p. 140. Type locality:
Rossia merid.

Lectotype: male, “Chaldaica”; “34. Agr. Chaldaica, spec. 534. Sarepta 1 Kindermann, 2.
coll. Gerhardt”; “19”; “EX MUSAEOQO Dris Boisduval”; “Type chaldaica B.”; “Lectotypus Eugnor-
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Figs 9-13. Genital capsula and valvae of Eugnorisma chaldaica BOISDUVAL E. spodia PUNGELER
and E. ignoratum sp. n. (males) 9 = E. chaldaica, lectotype; 10 = E. chaldaica, Rossia merid.;
11 = E. chaldaica, Sarepta. 12 = E. ignoratum sp. n., paratype, Issyk-Kul; 13 = E. spodia, Turkmen-
istan, Firyuza.

Figs 14-18. Aedeagi with everted vesica of Eugnorisma chaldaica Boisduval, E. spodia
PUNGELER and E. ignoratum sp. n. 14 = E. chaldaica, lectotype; 15 = E. chaldaica, Rossia merid.;
16 = E. chaldaica, Sarepta. 17 = E. spodia, Turkmenistan; 18 = E. ignoratum, paratype, Issyk-Kul
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isma chaldaicum (Boisduval, 1840)”. Slide No. 6315 Varga. The lectotype is deposited in the
CORTI collection, Natural History Museum, Basel.

Additional material examined: lectotype and paralectotype of E. caerulea Wagner (cf.
Varga & Ronkay, 1987), large series of both sexes from Turkey, Armenia, Azerbaijan and south-
ern Russia. The material studied by us is exhaustively enumerated in parts I-11. of our revision.

External morphology: the external and genitalic features of the species are satisfactorily de-
scribed and illustrated by Varga & Ronkay (1987) under the name “E. caerulea W agner”; the
genitalia of the lectotype and of two further specimens are given in Figs 9-11 and 14-16.

The studies of large material of the species from various parts of Asia Minor, Transcaucasia
and South Russia shows that there is a continuous range of variation in the main external features,
e.g. the ground colour, the filling of the stigmata, the intensity of the reddish suffusion at subtermi-
nal line, etc. Thus, it can be stated, besides the perfect specific identity of chaldaica and caerulea,
that the western populations of chaldaica cannot represent separate geographic races.

The specific differences of the “true” and the “former” Eugnorisma chaldaica are given in
connection with the description of the latter, formerly undescribed species, E. ignoratum sp. n.

AHITHERTO MISIDENTIFIED EUGNORISMA SPECIES

Eugnorisma ignoratum sp. n.
(Figs 5, 12, 18, 27)

Holotype: female, “Russia merid.”; “Coll. E. Frivaldszky”, slide No. 6429. Varga (coll.
HNHM Budapest).

Paratypes: the specimens listed in the paragraph “Examined material” of “Eugnorisma chal-
daica Boisduval” in the first part of the revision of the genus (1987) are considered as paratypes
of the species.

As the description of E. ignoratum was already given in details in Varga & Ronkay (1987)
under E. chaldaica, we repeat only some important statements, completed with the differential di-
agnosis against E. chaldaica.

The rosy-grey or pinkish-grey ground colour of the body and the forewings, typical for this
species, originates of a fine mixture of grey, reddish and dark brown scales combined by a silky
shining. The combination of the (bluish)grey and reddish colours results often in a fine violaceous
hue in the basal and medial parts of the forewing. The orbicular spot is more flattened and oblique,
the basal intracellular spot is more triangular. The ground colour of the hindwing is not pure white
but has a rosy-ochreous sheen and a poor reddish-brownish irroration along the veins and the outer
margin. The most characteristic features of the male genitalia are the huge, dentated plate of the
carina and the large, ample basal diverticulum of the vesica (Figs 12 and 18); those of the female
genitalia are the broad ostium bursae and the twice folded proximal part of ductus bursae (Fig. 27).

E. ignoratum is an easily recognizable species, being clearly distinguishable
from E. tamerlana and E. cuneiferum (described in Chapter 1V) by the very dif-
ferent intracellular maculation and the coloration of the hindwing. E. puengeleri
has more elongated forewing with almost missing reddish suffusion, the hind-
wing is always of a greyish marginal part, the veins are often covered with darker
scales.

E. spodia has no reddish or purplish colour on the forewing and the bronze-
golden iridescence of the intracellular black(ish) spots is intensive.
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Figs 19-22. Genital capsula and valvae of Eugnorisma cuneiferum sp. n., E. tamerlana Hampson
and E. puengeleri Varga & Ronkay (males) 19 = E. cuneiferum sp. n., paratype, Turkmenistan,
Ipay-Kala; 20 = E. cuneiferum sp. n., Turkmenistan, Karayalchi; 21 = E. tamerlana, Syr-Darja;
22 = E. puengeleri, Alexander Mts.

Figs 23-26. Aedeagi with everted vesica of Eugnorisma cuneiferum sp. n., E. tamerlana Hampson
and E. puengeleri Varga & Ronkay. 23 = E. cuneiferum sp. n., Turkmenistan, Karayalchi; 24 =
E. cuneiferum sp. n., Turkmenistan, Ipay-Kala. 25 = E. puengeleri, Alexander Mts, 26 = E. tamer-
lana, Syr-Darja
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E. ignoratum shows the greatest similarity with E. chaldaica, the latter
species, however, never has the general reddish-pinkish shade of the forewing:
these colours are limited to the filling of the stigmata and the shadow defining the
subterminal line, as it was correctly pointed out by CULOT.

The genitalia of the species group are illustrated on Figs 9-29.

As STAUDINGER and BANG-HAAS misidentified E. ignoratum in their col-
lections, they issued a large number of specimens - collected mostly in the Tien
Shan region (e.g. Issyk-Kul, Semiretshye) by some professional collectors (Tan-
CRE, RUCKBEIL, etc.) - under the name “chaldaica B.”. Thus, most large, old
collections contain specimens of E. ignoratum, identified as E. chaldaica. As E.
ignoratum occurs sympatrically with E. chaldaica in some of the well-known
“classical” localities (e.g. Sarepta, “Rossia merid.”, Margelan, “Altai region™),
the confusion easily became total.

KOZHANCHIKOV (1937: 240, Fig. 89) had correctly figured the male genita-
lia of E. chaldaica and this fact remained unknown for most European authors.
But he considered E. caerulea (as “coerulea”) only as a “geographically limited
form” (p. 241) of E. chaldaica; in addition, E. spodia was not separated by him
as a distinct species. Hence, he could not contribute to the solution of the prob-
lems discussed above.

The confusion of the taxa was conserved by the voluminous paper of BOUR-
SIN (1954). He had identified the true E. spodia from Ashkhabad as “coerulea
Wagn.” (sic!, slide No. 404 BOURSIN), studied a specimen of E. puengeleri from
Russian Turkestan as “spodia Piingeler” (although the type locality of E. spodia
is Ashkhabad!) and dissected a male of E. ignoratum from “Asia m.” (?) from the
collection of the MNHN Paris (slide MP 42 BOURSIN) as “£. chaldaica". These
confounding moments was to be clarified by a partial revision of the photo-
graphic documentation of genital slides of CHARLES BOURSIN, preserved in the
LN, Karlsruhe.

A NEW SPECIES FROM TURKMENISTAN, RELATED TO
E. TAMERLANA AND E. PUENGELERI

Eugnorisma cuneiferum sp. n
(Figs 6, 19-20, 23-24, 28-29)

Holotype: female, “USSR, Turkmenia, Kopet-Dagh Mts., 1600 m, 25 km E of Nochur, Ka-
rayalchi valley, 57°09’E, 38°21°’N, 05.10.1991, No. L36, leg.: A. Podlussany, L. Ronkay and Z
Varga” (coll. HNHM Budapest).

Paratypes: some 120 specimens of both sexes from the same and the following other lo-
calities from the Kopet-Dagh Mts, Turkmenistan: Firyuza, 58°05’E, 37‘59’N, 600 m, 25-
30.09.1991, leg. A. Podlussany, L. Ronkay & Z. Varga; 5 km S of Chuli, 700-800 m, 58°01’E,
37°56°N, 30.09.1991, leg. A. Podlussany, L. Ronkay & Z. Varga; Dushak, 2200-2400 m,
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Figs 27-29. Female genitalia of Eugnorisma ignoralum sp. n. and E. cuneiferum sp. n. 27 = E. ig
noratum sp. n., holotype, Russia merid. 28-29 = E. cuneiferum sp. n., paratypes, Turkmenistan, Ka
rayalchi.
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Figs 1-8. 1. Eugnorisma chaldaica Boisduval. Lectotype male, Sarepta. 2. The labels of the lecto-
typc. 3. E. chaldaica Boisduval, male. Rossia merid., coll. Treitschke (coll. HNHM Budapest).
4. E chaldaica Boisduval, male. Sarepta, coll. GUENEE (NHM Basel). 5. E. ignoratum sp. n.
(chaldaica auct.). Holotype female, Rossia merid. 6. E. cuneiferum sp. n. Holotype female, Turk-
menistan, Karayalchi. 7. E puengeleri Varga & Ronkay, male. Alexander Mts (coll. NHM
Basel). 8. E. spodia Piingeler, male. Turkmenistan, Firyuza (coll. Varga)
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57°54°E, 37°57°N, 01-02.10.1991, leg. A. Podlussany, L. Ronkay & Z. Varga; same locality, 7-
8.V111.1992, leg. M. Hreblay, Gy. Lasz16; Kurkulab, 6 km W Germob, 1000 m, 03.10.1991, leg.
A. Podlussany, L. Ronkay & Z. Varga; 20 km E of Nochur, Karayalchi valley, 800 m, 57°12’E,
38°23°N, 04.10.1991, leg. A. Podlussany, L. Ronkay & Z. Varga; 6 km S of Ipay-Kala, 1600
m, 57°07’E, 38°17’N, 16-23.VII1.1992, leg. M. Hreblay, Gy. Lasz16 and G. Ronkay. (coll, the
collectors, HNHM Budapest, BMNH London; Gy. Fabian (Budapest), P. Gyulai (Miskolc), B.
Herczig (Tata), M. Fibiger (Sorp), H. Hacker (Staffelstein), G. Behounek (Deisenhofen), E.
Vartian (Vienna).

Slides 4059,4064 Ronkay, 6320, 6458 Varga (males), 4428 Ronkay, 6396, 6431 Varga
(females).

Description: wingspan 33-42 mm, length of forewing 16-21 mm. Head and thorax light ash-
grey with dark grey-brownish hair-scales, palpi laterally blackish-brown. Forewing almost unico-
lorous, light, shining grey, suffused with brownish and ochreous-grey; medial part sometimes with
stronger dark irroration. Ante- and postmedial lines double, pale or obsolescent, dark grey-brown.
Medial line reduced, subterminal an interrupted, diffuse, slightly waved brownish shadow. Orbicu-
lar stigma flattened and oblique, encircled with whitish, its greyish filling sometimes with a fine
reddish shade. Reniform paler, its outline incomplete, filled with ground colour; claviform absent
or a small patch of brownish scales. Intracellular spots black with some bronze iridescence, basal
one typically cuneate, medial one triangular, sometimes with lighter scales on upper part. Terminal
line ochreous-whitish, cilia grey. Hindwing shining whitish suffused with ochreous-grey, inner
margin with scarce brownish hairs and scales. Veins and marginal area finely covered with brown-
ish-grey, terminal line a row of brownish arches; cilia light grey-brownish. Underside whitish,
veins covered with brownish, inner parts of forewing and costal area of hindwing suffused with
grey; cellular lunule slightly visible.

Male genitalia (Figs 19-20 and 23-24): uncus slender and moderately long, tegumen high,
fultura inferior a moderately elongate, rounded plate with a weakly expressed medial crest, vincu-
lum strong, elongate. Valvae large, elongate, medially slightly dilated. Harpe very long, sword-like;
elongate, moderately curved, basal part relatively short and strong. Aedoeagus very long and slen-
der, moderately curved. Carina with a very finely dentate plate. Vesica large and ample, everted
ventrally, reflexed to dorsal side, diverticulum large, slightly curved and elongate, with a fine comutus.

Female genitalia (Figs 28-29): gonapophyses short and weakly sclerotized, ostium bursae
well sclerotized, broad and quadrangular, ductus bursae broad and flattened, proximally constricted
and characteristically folded. Apex bursae extremely large, ample, moderately curved and rugulose,
corpus bursae huge.

The genitalia of both sexes display the general features of the species group
tamerlana - puengeleri - cuneiferum. The figures are grouped in order to com-
pare the most important specific differences. In the male genitalia the basic con-
figuration is nearly the same as by E. puengeleri, but valvae are broader and me-
dially slightly dilated, the harpe has a more even, moderate curving and the diver-
ticulum of the vesica is larger and characteristically arcuate with another
orientation than in E. puengeleri. The very finely dentate plate of carina is unique
in this species group. The differences, compared with E. tamerlana are evident in
the shape of valvae and aedoeagus, in the size and form of vesica and its diver-
ticulum.

The differences are equally expressed in the female genitalia, too. The fold-
ing of the ductus bursae is essentially similar to that of E. puengeleri, but the
whole organ is broader and larger. Very conspicuous are the huge apex bursae
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and corpus, which is significantly correlated with the large, curved diverticulum
and vesica.

Distribution: the species seems to be endemic to the northern chains of the
Kopet-Dagh Mts, Turkmenistan.

Abbreviations used in this article are: BMHN London - The Natural History Museum, Lon-
don; HNHM Budapest - Hungarian Natural History Museum, Budapest; LN Karlsruhe - Landes-
sammlungen fir Naturkunde, Karlsruhe; MNHN Paris - Museum National d’Histoire Naturelle,
Paris; NHM Basel - Naturhistorisches Museum, Basel.
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APPENDIX: REVISED CHECKLIST OF THE EUGNORISMA SPECIES

Eugnorisma BOURSIN, 1946
Subg. Eugnorisma BOURSIN, 1946
Eugnorisma tamerlana (HAMPSON, 1903) (Lycophotia)
E. puengeleri VARGA & RONKAY, 1987
E. ignoratum VARGA & RONKAY, 1992 (nom. nov. pro
E. chaldaica auct. nec BOISDUVAL)
. chaldaica (BOISDUVAL, 1840) (Orthosia, stat. rev.,
= E. caerulea WAGNER syn. nov.; E. buraki KOCAK, 1983)
. eminens (LEDERER, 1855) (Graphiphora)
. atrabaelbops VARGA, 1975
. enargiaris (DRAUDT, 1936) (Xestia)
. coryphaea (PUNGELER, 1900) (Agr6tis)
. trigonica (ALPHERAKY, 1872) {Agratis)
. gaurax (PUNGELER, 1900) (Agrétis)
. deleasma BOURSIN, 1967
. variago (STAUDINGER, 1882) (Hiptelia)
. insignata (LEDERER, 1853) (Graphiphora, type species)
. conformis (SWINHOE, 1885) (Agrotis)
. asad BOURSIN, 1963

m
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E. semiramis (BOURSIN, 1940) (Rhyacia)
E. eucratides (BOURSIN, 1957) (Eugraphe)
E. goniophora VARGA, RONKAY & HACKER, 1990
E. glareomima VARGA & RONKAY, 1991
E.fuscisignata (HAMPSON, 1903) (Richia)
E. xestioides (HAMPSON, 1903) (Richia)
Subg. Metagnorisma VARGA & RONKAY, 1987
E. (Ai.) pontica (STAUDINGER, 1891) (Agrotis)
E. (M.) heuristica VARGA & RONKAY, 1987
E. (M.) rafidain (BOURSIN, 1940) (Rhyacia)
E. (M.) depuncta (LINNAEUS, 1761) (Phalaena Noctua)
E. (M.) arenoflavida (SCHAWERDA, 1934) (Agrotis)
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INFLUENCE OF AGE AND DOMINANCE
STATUS OF MALE AND FEMALE GREAT TITS
ON LAYING DATE, CLUTCH SIZE AND EGG
DIMENSIONS

A. Baldil& T. Csorgs2

Ecological Research Group, Hungarian Natural History Museum
H-1088 Budapest, Baross u. 13, Hungary
2Department of General Zoology, E6tvds L. University
H-1088 Budapest, Puskin u. 3. Hungary

We recorded breeding biology of the Great Tit (Parus major) in a Hungarian black alder
forest in relation to the age and dominance status of males and females. Our results suggest
that there is no significant interactions between age and dominance of both males and
females. The age and dominance of males have no significant influence on clutch and egg
sizes, but there may be an effect on laying date. The influence of age and dominance of
females is much more pronounced, with dominance status being more important than age.

Key words: Great Tit, Parus major, breeding biology, social dominance, age, sex

INTRODUCTION

The variation in clutch and egg sizes of hole-nesting passerine birds has
been studied on the large scale (geographical variations, e.g., JARVINEN, 1989,
Sasvari & Orell, 1992, Soler & Soler, 1992), and on the local scale (vari-
ations between habitats, e.g., BALEN, 1973, LEMEL, 1989, JARVINEN, 1993).
Three main factors might affect clutch and egg sizes in birds with biparental care:
(1) environmental quality, (2) male quality, and (3) female quality (SLAGSVOLD
& Lifjeld, 1990). The importance of habitat (e.g., Batén, 1973, ISENMANN,
1987, LEMEL, 1989) and female quality (SLAGSVOLD & LIFJELD, 1990, JAR-
VINEN, 1991) have already been shown for the Great Tit. However, little is
known about the influence of male quality (SLAGSVOLD & LIFJELD, 1990).

Habitat quality might have only a minor influence on variations of breeding
biology when the study area is only in one habitat. GOODBURN (1991) showed
that the effect of territory quality is weak (but see HOGSTEDT, 1980). Therefore
the observed variations in our study area can be attributed mainly to the quality
of parents.

The effects of quality of parents can be studied in experiments based on
handicapped individuals, and under natural situation, where quality can be at-
tributed to such factors as dominance or age. We used dominance in this study to
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measure the quality of parents, based on their residency status. Dominance and

age also correlates, however residency seems to be the main factor determining

dominance-hierarchy (KREBS, 1982, SANDELL & SMITH, 1991, BALDI &

Csorgs, 1993).

Our questions were as follows:

(i)  Are there any differences in laying date, clutch and egg sizes of male and
female Great Tits between: (&) dominant and subdominant, (b) adult and
one-year-old individuals?

(i) Do males or females have more influence on clutch and egg size vari-
ations?

(ili) Which factor explains more variation, age or dominance?

STUDY AREA AND METHODS

The study wes conducted in the Ocsa Landscape Conservation Area, about 30 km from Bu-
dapest in Central Hungary (47°15°N, 19°15°E). The study area is situated in a small (7 ha) black
alder (AInus glutinosa) forest fragment. At the beginning of 1986, 100 nest boxes with an entrance
diameter of 32 mmwere evenly distributed within the forest (BALDI, 1991).

The diameter of the tree trunks at breast height was about 15-25 cm Surrounding the forest
fragment was a heterogeneous landscape consisting of mainly marshes, reeds, and various willow
bushes (salix alba, S. cinerea, S. caprea). Therefore we can assume that the number of natural
holes were negligible, although in the surrounding area a few single old trees were left, which may
have provided some more natural holes.

We measured breeding biological parameters in 1986, 1988, 1939 and 1990. The females
were weighted to the nearest 0.1 g. Only females that were measured 0-10 days after the clutch was
completed were included in the analysis. The length and breadth of eggs were measured only for
the first clutches. We measured the maximum egg length (EL) and breadth (EB) of each egg and
computed the volune of eggs (EV) using the formula developed by Ojanen et al. (1978):

EV =0.042 + 0.46xELXEB2

This equation accounts for the 97% of the overall variance in egg volume (Ojanen et ai,
1978).

The clutch means were used as sampling units to avoid over-emphasizing large clutches
(Ojanen et al., 1978, Jarvinen & Pryl, 1989).

Both males and females were separated according to age (1 year-old and older birds), and
dominance status. \e considered a bird dominant if it was captured in the preceding and/or follow-
ing winter(s) of the breeding. These tits were recaptured almost without exception as roosting birds
in winter. Those birds were considered subdominant, which were registered only as breeding birds.
This method to establish dominance order is based on our observations, which showed, that resi-
dent birds in winter used to breed within the restricted area used for roosting in winter (BALDI, un-
published data). Resident birds are dominant over the immigrants and floaters (Krebs, 1982,
Sandell & Smith, 1991, Baldi & Cso6rgé, 1993). Koivula et al., (1993) argued, that age-de-
pendent dominance is most likely the prior residency advantage of the adullts.

We analysed the influence of the mate, too. We used data from 26 pairs, of which five were
supposed to have pairbond, i.e. they were not captured in the given breeding season at the same
nest, but were mated in other breeding seasons.

For statistical procedures the programs NPAR TESTS MANN-WHITNEY and ANOVA
were applied fromthe SPSS/PC+ (Norusis, 1986).
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RESULTS

Age and dominance used to correlate, therefore the possible interactions
between them were evaluated. Table 1and 2 show that the interaction between
age and dominance of both males and females are almost never significant,
which means that the grouping variables age and dominance can be tested indi-
vidually (NORUSIS, 1986). The exception is the weight of the females, which is
jointly affected by dominance and age, therefore we excluded from the analysis.

Table 1. ANOVA for two-way interactions between age and dominance of the male Great Tits. If
there is no significant interactions, the grouping variables age and dominance can be tested individ-
ually. (*: p<0.05)

N mean square F 2}
first egg laying 25 52.572 1.930 0.179
clutch size 26 4.669 2.009 0.170
egg length 16 0.041 0.091 0.769
egg breadth 16 0.003 0.017 0.898
egg volume 16 0.001 0.057 0.815
wing length of mates 24 3.667 0.999 0.330
weight of mates 14 12.257 6.776 0.026 *
male wing length 23 0.080 0.028 0.869
male weight 19 0.011 0.015 0.903

Degree of freedom = 1

Table 2. ANOVA for two-way interactions between age and dominance of the female Great Tits. If
there is no significant interactions, the grouping variables age and dominance can be tested individ-
ually. (*: p<0.05)

N mean square F P
first egg laying 28 19.484 0.652 0.427
clutch size 49 0.004 0.002 0.965
egg length 39 0.023 0.095 0.759
egg breadth 39 0.000 0.001 0.974
egg volume 39 0.001 0.063 0.803
female wing length 44 2.856 0.827 0.369
female weight 25 7.449 4.394 0.048 *
wing length of mates 23 0.841 0.324 0.576
weight of mates 19 0.010 0.018 0.895

Degree of freedom = 1
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Table 3. Comparison of breeding biology and male and female biometry based on the distinction
of dominant and subdominant males. D: dominant: SD: subdominant. (Two-tailed probabilities of
the Mann-W hitney U-tests are given.)

status N average SD U P

first egg laying D 18 129 393 495 0411
SD 7 16.57 8.58

clutch size D 19 879 155 585 0.636
SD 7 857 151

egg length D iV 1824 0.635 145 0.248
SD 4 17.78 0.608

egg breadth D 12 1358 0.445 195 0.583
SD 4 1348 0.236

egg volume D 12 1617 0.130 190 0.544
SD 4 1550 0.036

wing length of mates D 18 739 2.03 47.0 0.634
SD 6 74.3 121

male wing length D 18 771 166 315 0.299
SD 5 76.2 164

male weight D 13 17.9 091 375 0.895
SD 6 1712 0.37

There were no significant differences between dominant and subdominant
males in the date of laying, clutch and egg sizes, wing length, weight, and wing
length and weight of mates (Table 3). Similar results were obtained when adult
and one-year-old males were compared (Table 4). The egg sizes were significant-
ly greater in dominant females than in subdominants, and the weight of pairs of
dominant females tend to be higher than that of subdominants (Table 5). Female
wing lengths were significantly greater in adults than in one-year-old individuals
(Table 6), but egg lengths showed only a weak significant difference.

DISCUSSION

Neither age nor dominance influenced the starting of breeding. However,
PERRINS (1979) found that the date of laying of individual female Great Tits was
affected by their age; young birds tended to lay a few days later than experienced
birds (see also JARVINEN, 1991). ENOKSSON (1993) observed similar trend in the
Nuthatch (Sitta europaeci).
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Table 4. Comparison of breeding biology and male and female biometry based on the distinction
of adult (AD) and one-year-old (1Y) males. (Two-tailed probabilities of the Mann-Whitney U-tests
are given.)

age N average SD U P

first egg laying AD 14 15.23 6.65 55.0 0.226
N un 12.27 3.74

clutch size AD 14 8.93 127 69.5 0.445
1Y 12 8.50 178

egg length AD 8 18.23 0.609 25.0 0.461
1y 8 18.03 0.701

egg breadth AD 8 13.44 0.466 21.0 0.245
1Y 8 13.68 0.301

egg volume AD 8 1.582 0.132 21.0 0.248
1Y 8 1.617 0.104

wing length of mates AD 13 74.0 163 66.5 0.768
i\ n 74.0 2.15

male wing length AD 13 77.2 174 450 0.201
1Y 10 76.4 151

male weight AD 9 17.94 0.98 415 0.774
1Y 10 17.96 0.57

We compared our results with experimental data from the literature. We as-
sumed that being young or subdominant is a ’handicap’, because both the lack of
experience and subordered status negatively influence survival in relation to old
and dominant birds. Handicapping through feather removal or weight increase
also negatively affects survival.

Clutch sizes did not vary between either dominant - subdominant or adult -
one-year-old birds. Stagsvold & Lifjeld (1990) also found that female Great
Tits did not adjust their clutch size after handicapping, but their body mass de-
creased. In our study we did not detected any difference in body mass. Maybe the
strategy of Great Tits in this Central-European habitat is similar to that of the
Starlings (Sturnus vulgaris), where neither clutch size, nor body mass is reduced,
but a reduced food provisioning to nestlings was the response to handicapping
(Wright & Cuthill, 1989).

We also evaluated the indirect effect of mates on breeding phenological
parameters. We did not found any relevant differences, however, the sample sizes
were low.

The quality of males, both age and dominance seems to be irrelevant for
clutch and egg sizes. The same result was obtained for Pied Flycatchers (Ficedu-
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Table 5. Comparison of breeding biology and female and male biometry based on the distinction
of dominant and subdominant females. D: dominant, SD: subdominant. (Two-tailed significances
of the Mann-Whitney U-tests are given; *: p<0.05; **: pcO.0O0lI)

status N average SD U P

first egg laying D n 12.18 4.60 67.0 0.211
SD 17 14.94 5.75

clutch size D 17 8.94 1.64 259.0 0.653
SD 33 8.85 135

egg length D 12 18.56 0.36 48.5 0.000 **
SD 28 17.89 0.52

egg breadth D 12 13.63 0.34 1315 0.278
SD 28 13.55 0.33

egg volume D 12 1.650 0.09 93.0 0.027 *
SD 28 1.577 0.10

female wing length D 17 74.7 1.90 175.0 0.180
SD 27 739 1.96

wing length of mates D n 77.2 1.66 49.0 0.280
SD 12 76.6 1.68

weight of mates D 7 17.57 0.65 23.0 0.107
SD 12 18.18 0.77

la hypoleuca, SLAGSVOLD & LIFJELD, 1988), Blue (P. caeruleus) and Coal Tits
(P. ater, SLAGSVOLD & LIFJELD, 1990), and Nuthatches (ENOKSSON, 1993).
SLAGSVOLD & Lifjeld (1990) argued that females of subordinated males are un-
able to assess male quality.

BJORKLUND (1990) found that the female reproductive success in the Com-
mon Rosefinch (Carpodacus erythrinus) was irrespective of males. On the other
hand, GOODBURN (1991) showed that quality of male Magpies (Pica pica) ac-
counted for over 70% of a pair’s breeding success through the different provi-
sioning of males to their mates and their chicks.

The question arising is: what is the role of males in the Great Tits? Our
knowledge is poor (SLAGSVOLD & LIFJELD, 1990), however, PERRINS &
McCLEERY (1985) showed that the age of males affected the number of fledged
and surviving young and laying date, but not clutch size. Our results also indicate
differences in laying date (e.g. 3.63 d between dominant and subdominant males,
however, not significant) and small deviation in clutch size (e.g. 0.22 egg bet-
ween dominant and subdominant males).

Age and dominance act independently in most cases. We are not able to
compare the effect of age and dominance for the males, because there were not
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Table 6. Comparison of breeding biology and female and male biometry based on the distinction
of adult (AD) and one-year-old (1Y) females. (Two-tailed probabilities of the Mann-Whitney U-
tests are given; *: p<0.05)

age N average SD u P

first egg laying AD 14 1371 6.74 79.5 0.393
1Y 14 14.00 3.92

clutch size AD 25 9.16 143 2225 0.113
NG 24 8.50 135

egg length AD 20 18.26 0.46 1325 0.105
1Y 19 17.93 0.64

egg breadth AD 20 13.59 0.34 170.0 0.571
1Y 19 13.54 0.32

egg volume AD 20 1.618 0.10 159.0 0.384
1Y 19 1.578 011

female wing length AD 22 74.9 192 151.0 0.029*
NG 22 735 177

wing length of mates AD u 76.4 161 46.5 0.215
1Y 12 773 163

weight of mates AD 7 18.00 0.65 355 0.581
NG 12 17.93 0.86

significant differences. The age of females was less important than dominance
status. Maybe the correlation between age and dominance is the underlying rea-
son for results in many studies, where ’age effect’ was showed, but evaluations
were made only for age, but not for dominance (see JARVINEN, 1991). In our
study dominance was defined after residency status, therefore the confusing ef-
fect of cases, for example, being one-year-old, but dominant or adult, but subor-
dinated was excluded. This effect is clearly seen, regarding the low significance
levels in Table 4, where adult - one-year-old distinctions were made, and the
much stronger significances on the same variables in Table 3, where dominant-
subdominant groups were evaluated.

The low number of samples on male Great Tits, and the lack of significant
relationships, reflects the need for focused studies on the role of males in repro-
duction (see also Stagsvold & Lifjeld, 1990).
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POLYOMMATINE LYCAENIDS OF THE
OREAL BIOME IN THE NEOTROPICS, PART I:
THE THECLINE-LIKE TAXA
(LEPIDOPTERA: LYCAENIDAE)

Zs. Balintland K. Johnson?2

Zoological Department, Hungarian Natural History Museum
H-1088 Budapest, Baross utca 13, Hungary
2American Museum ofNatural History
Central Park West at 79th Street, New York, 10024-5192, USA

The genus Nabokovia Hemming (=Pseudothecla Nabokov) is revised and the new genus
Polytheclus erected to contain two groups of thecline-like Polyommatinae from the high
Andes of South America. Nabokovia contains trans-Andean type species N. faga (Dognin)
and new species N. ada (Coquimbo, Chile). Polytheclus contains new type species P. cincin-
natus and P. sylphis (Draudt) both poorly known from high montane Peru. Lacking detai-
led morphological study, the taxa have been historically considered congeneric in Naboko-
via. Structures of the two genera, however, differ drastically and question a common
phylogenetic origin. Evidence from morphological structures and geographic distributions
suggest both Nabokovia and Polytheclus are of lowland Neotropical origin and have secon-
darily invaded the oreal biome. With 20 original photos and 16 original figures.

Key words: biogeography, Eumaeini, Polyommatinae, Andes, austral South America, Nabo
kovia

INTRODUCTION

Recent literature has emphasized that knowledge of high Andean Neotropi-
cal representatives of the tribe Polyommatinae SWAINSON, 1827 is rather scanty,
with little biological and ecological data available, taxonomy poorly elucidated,
and numerous entities undescribed (Descimon, 1986; FIEDLER, 1991).

The seminal paper on Neotropical polyommatine taxonomy was written by
NABOKOV (1945). Seven new genera were introduced, two revised and restricted,
and some new synonymies and new combinations established. Eliot’s (1973)
work relied mostly on NABOKOV and little new information was added concern-
ing taxonomy and phylogeny of the Neotropical polyommatine lycaenids of the
oreal biome. BRIDGES (1988) bibliographic work included most of the polyom-
matine literature to date but inculcated some errors due to reliance on secondary
sources.

The first author is preparing a worldwide catalogue of the Polyommatus-
section (sensu Eriot, 1973). While studying polyommatine material in European
museums he noted that taxonomic studies are urgently needed concerning the
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Central Asian Polyommatinae (cf. BALINT, 1992) and apparent high Andean
counterparts in the New World. Numerous entities are undescribed and a higher
classification is needed considering both Old and New World components. In
numerous recent publications, the second author has primarily pursued elabora-
tion of Neotropical Theclinae. However, South American sources provided high
montane materials irrespective of identification to the Theclinae and Polyom-
matinae and this provided a unique opportunity for studying the latter. In addi-
tion, JOHNSON (Johnson et ai, 1988, 1992) had also reviewed the Antillean
polyommatine taxonomy of NABOKOV and discovered several new species dur-
ing field work in Hispaniola. With assemblage of samples from nearly all major
New and Old World institutional sources providing a unique opportunity for
study, the authors decided to initiate a series elaborating all the polyommatine ly-
caenids of the Neotropical Realm.

Below we consider the systematic position and taxonomic compositon of
thecline-like taxa (e.g. Nabokovia HEMMING, 1961 = Pseudothecla NABOKOV,
1945 and its relatives) adding some preliminary comments on the zoogeography
and phylogeny of these high Andean segregates, as the first part of the planned
series.

MATERIALS AND METHODS

Material examined included specimens from the Allyn Museum of Entomo-
logy, Florida Museum of Natural History (AME); American Museum of Natural
History (AMNH); Carnegie Museum of Natural History (CMNH); Field Museum
of Natural History (FMNH); Institute Entomologia, Universidad Metropolitana
de Ciencias de la Educacion (Santiago, Chile) (UMCE); Institute Miguel Lillo
(Tucumén, Argentina) (IML); Museo Nécional de Histéria Natural (Santiago,
Chile) (MNHNC); Muséum National d’Histoire Naturelle (Paris, MNHN); Natu-
ral History Museum, London, United Kingdom (NHML); University of Califor-
nia, Davis (UCD) and Zoologische Museum der Humbolt Universitat zu Berlin
(ZMH).

In addition, materials from private collections of LUIS PENA, PEDRO
Mazry and the late JOSE HERRERA G. (Santiago, Chile); Robert C. Eisele and
BRUCE Eisele (Jujuy, Argentina); HENRI Descimon (Marseille, France) and
Arthur M. Shapiro (Davis, California, USA) were also consulted. Some ma-
terial from these latter sources has been redeposited as voucher specimens at the
AMNH and AME as indicated herein. Dissected material is deposited as reported
in the individual taxonomic entries.

Terminology is based on SCOTT (1990), NABOKOV (1944) and MATTONI
(1989); nomenclatural sources are HEMMING (1967) and BRIDGES (1988).
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Figs 1-6. “Tliecla exscisicostal = lectotype. - 2 = ditto, ventral, - 3 - paralectotype, female. -
4 = ditto, ventral. - 5 = labels of lectotype. 6 = labels of paralectotype
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Figs 7-12. Nabokovia taxa. 1 = N. faga, male, Cuzco, Peru. - 8 = ditto, vertral. - 9 = ditto, en-
larged hindwing. —10 =N. add, Holotype. —11= ditto, ventral. —I12 = ditto, enlarged hindwing
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Figs 13-18. Nabokovia and Polylheclus taxa: 13 = N. faga, male, Chachapoyas, Peru. - 14 = dilto,
ventral. - 15 = N. faga, male, Jureo, Peru. - 16 = ditto, ventral. - 17 = P. sylphis, male. Tanms,
Peru. -18 =ditto, ventral. -19 = P. cincinnatus, holotype. - 20 = ditto, ventral
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Figs 19-25. Male genitalia of Nabokovia faga (Jureo, Peru) and N. ada (holotype): 21 = N. faga,
aedoeagus removed. - 22 = N. faga, right valva. - 23 = N. ada, right valva. - 24 = N. faga,
aedoeagus, lateral view. -25 = N. ada, aedoeagus, lateral view. -26 =N. faga, aedoeagus, lateral
view. -27 =N. ada, aedoeagus, lateral view
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Synonymies and combinations are considered as “new” if not contained in the
latter mentioned two works.

Abbreviations for institutions are as noted above. Further abbreviations
used in the descriptive texts are: forewing (FW), hindwing (HW), wings’ dorsum
(DW), wings’ ventrum (VW), forewing dorsum (DFW), hindwing dorsum
(DHW), forewing ventrum (VFW), hindwing ventrum (VHW).

SYSTEMATIC PART

Nabokovia Hemming, 1960
(Figs 1-16,21-30, 35)

Short taxonomic history - Described originally as monotypic genus Pseu-
dothecla by NABOKOV (1945), including mention of Thecla excisicosta DYAR
(1913) as a probable synonym offaga (but with no confirmation of this statement
in the subsequent literature).

The heterogenity of the Neotropical taxa of “Scolitantides” sensu DRAUDT
(1921) was pointed out and clarified by NABOKOV (1945). DRAUDT had included
both faga and a new species, Scolitantides sylphis DRAUDT, in Scolitantides
(HUBNER, [1819]; type species the Palaearctic Lycaena orion PALLAS, 1771).
NABOKOV transferred entities from Scolitantides into either Pseudothecla or an-
other new genus, Pseudolucia, noting (NABOKOV 1945:11, footnote 1) that
DRAUDT’s Scolitantides sylphis might be congeneric with faga but that he had
been unable to confirm this.

The name Nabokovia was introduced by HEMMING (1960) as a replacement
name for NABOKOV’s Pseudothecla, which was a homonym of Pseudothecla
STRAND 1910 (type: Thecla lunulata ERSCHOFF, 1874) (HEMMING 1967).

LAMAS & PEREZ (1983) listed two Nabokovia species, suggesting that the

genus is polytypic.

Type species: Theclafaga Dognin 1895, by original designation (Hemming, 1960).

Synopsis ofspecies: 1. Nabokovia faga (Dognin, 1893) (= Thecla excisicosta Dyar, 1913,
syn. n.) - 2. Nabokovia acla Balint and Johnson, sp. n.

Diagnosis of the genus: Eyes smooth, palpi hairy, body normal polyommatine.

wing: PWwith veins 11 and 12 free. FW with straight costal margin, pointed apex, outer
margin wide and straight, inner margin slightly concave; tormus pointed. HW anal margin straight
and long, anal angle well marked, apex almost pointed, vein 1a+2A tailed.

Pattern: Normal brown polyommatine on DW and VFW forewing, but modified on VHW.
Sexes similar. DW brown with very narrow black margin. Fringes checkered. HW tailed with few
merginal black spots. VFW with suffused postrmedian area appearing darker than median area.
VHW with suffusive white band and few smell iridescent marginal scales. Median area not poly-
ommatine.

Male genitalia: Uncus more or less digitate and directed caudad, gnathos long and slender,
tegumen normal polyommatine with appendix angular is (Suspensorium sensu Etiot, 1973); juxta
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with thick branches, undulate, curved conspicuously, valva wide and relatively short with narrow
but long rostellum, aedeagus with remarkable sclerotized alulae.

Female genitalia: Comprised of a membranous saclike corpus bursae (sensu Kiots 1970)
constructing caudally to a terminal sclerotized element, latter being simple and tubelike and open-
ing ventrally along approximately the terminal two-thirds of its length. Sclerotized terminal struc-
tures do not lend well to terminology for polyommeatine female genitalia used by Nabokov (1945:
53) in that differentially sclerotized terminal regions, respectively “henia” and “fibula” sensu Na-
bokov, are not readily recognizable.

Distribution (Fg. 35): In the oreal biome of the Andes, from southermn Ecuador to central
Chile (Coquimbo Region).

Etymology. Gender feminine, the genus renamed after its desciber by Flemming (1960).
Hereafter, to further honor Vladimir Nabokov s the first reviewer of Neotropical polyommatine
lycaenids, we meke a general practice of naming new Neotropical polyommatines after fictional
characters of Nabokov’s novels and other narmes associated with him

Nabokoviafaga (DOGNIN, 1893)
(Figs 1-9, 13-16, 21-22, 24, 26, 28-30)

Diagnosis’. FWWmargin very straight, comparable only ton. ada of Chile, HW with short tail
at vein cua2 flanked costad by black lunules usually limited to cell cua2 or cua2n. VHW less
mottled than congeners, with narrow yellow-white lines mottled over yellow or yellow-brown
ground and usually a prominent postmedial white stripe and/or dark brown submarginal color.
Male genitalia differing fromn. ada by stout “flat-faced™ mentum, produced width at Bayard’s an-
gulation and shorter, ventrally arched, rostellum

Additional descriptive notes: DFW, DHW ground color brown, lunules along HW margin
black; VFW ground yellow-orange basad of black postmedial band, \VHW ground yellow-brown to
tawny, mottled lines white to cream, postrmedial band white to cream when apparent, submeargin
often darker brown than rest of wing.

Distribution (Fig. 35): In the oreal bionme of the Andes south from ILgja district (southern
Ecuador) throughout Peru, Bolivia to northem Chile (Tarapaca Prov.) and northemn Argentina
(Jujuy Prov.).

Holotype: mele: “Loja, Equateur; Thecla Faga Dgn., Typ; 1/94, dans nom; Lycaenid allied
to scolitantides (?also described by Stgr.?), Hamilton Druce, avril 1908; J. J; Joicey Coll., BM;
1929-435; Thedafaga Dognin, det P. Ackery; Deposited in NHML (drawner 29A-927).

Biology. The species is to be found in dry scrub-steppe habitats at elevations 2500-4000 m
The adults were collected in January, February, April, July, October and November. The flight
period in W Peru is at the second half of the dry season. The butterflies often visit moist ground,
sunbathing on rocks or stones. Their flight is low and zigzagged (Lamas & Pérez 1983).

Larval foodplant and the nectar sources of the adults are unknown.

Remarks: Synonym- Two syntype specimens of Thecla excisicosta Dyar, 1913 were exam-
ined (Figs. 1-6). The male is designated here as lectotype, its data: “Cotahuasi, 9000 ft., Oct, 1911,
Yale Peruv Bxp; Type No 15626, USNM (red label); Lectotype, male, Theda excisicosta, (Verso:)
des. by Zs. Batint, 1992, X. 26., Budapest”. Further remaining specimens (2 males and 3 females)
are paralectotypes (see Dyar 1913). The types are preserved in the collection of USNM. They are
identical both in markings and genitalic characters withfaga, SO Nabokov’s question concerning
the status of excisicosta (Nabokov, 1945: 11), accepted as a synonym by various authors (Brid-
ges, 1988) is confimmed.

Sex recognition: Sexes Of N. faga can be discriminated by abdominal shape and a tendency
for the female to show more DHW marginal black lunules (Fig. 3).

Intraspecific variation: Wing pattemn variation mostly involves the degree of expression in
the suffusive white postmedial HW band and/or darker brown ground suffusion along the HW sub-
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mergin. In genitalia, males show differences in extent of the “flat-faced”” mentum generally inde-
pendent of geographic area and similar minor random variation in the extent of production along
Bayard’s angulation, occasionally specimens showing more of a hunp along the angulation’s dor-
sum In females some interpopulation variation occurs in the expanse of the sclerotized ductal ele-
ment beneath its ventral opening and in the length and amount of sculpturing of the postvaginal
lobe.

General: Nabokov’s Plate 2 draning of asingle male genitalia is somewhat simplified com-
pared to structures requiring comparison within this genus. We prefer illustrating the outer lateral
view of the valvae where the “flat-faced” shape typifying the mentum of N. faga can readily be
seen compared to the elongate and incised habitus of N. ada described below. Inusing Nabokov’s
terminology concerning valval structure we extrapolate from the structures he named on his sche-
matic drawing of Plate 6, MOZ 3

Nabokov (1945: 55) limited his genitalic study to a single Peruvian male (AMNH) and, not-
ing the unusual facies of the species, did not comment on its habitus in as much detail as for other
genera of his study.

Material examined (all specimens were dissected except MNHN): Argentina, Jujuy Prov.,
Dept. Tilcara, ascending Cerro Amarillo nr. Huacalera, circa 3500-4000 m in scrub-steppe, 1 Feb-
ruary 1991, AMNH expedition, 1 male (AMNH); San Juan Prov., 10 km S. Los Berros, .30 Oc-
tober 1991, leg. J Herrera, 1 female (AMNH). - Bolivia: La Paz, Bolivia, 3000 m, Garlepp, 1
male (NHML). - Chile: Tarapaca Reg., Tarapaca Prov., Camarones, 23 November 1950, leg. L
Pena, 1 male (FMNH); Tarapacd Reg., Arica Prov., Belén, 3,850 m, 26 October 1952 (FMNH,
male); Tarapaca Reg., Arica Prov., Codpa, 27 January 1992, leg. E. Pena, 1female (AMNH); 2
April 1975, leg. J. Herrera, 1 male (AMNH); Tarapaca Reg., Arica Prov.,, 11 km E Azapa, 20
January 1992, 1 female (AMNH); Tarapaca Reg., Parinacota Prov., Zapahuira, Parinacota, 3400
m, 3 February 1992, 1 male (AMNH). - Peru: Pérou, 1 male (NHWL); Pérou, Dépt. Amazonas

26 27

Figs 26-30. Female genitalia of Nabokovia faga (Jujuy, Argentine): 28 = Papillae anales, lateral
view. - 29 = Genitalia from corpus bursae to terminal sclerotized element, ventral view. -
30 = Terminal sclerotized element, enlarged, ventral view
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(Chachapoyas), M de Mathan, 1889, 5 males (NHML); lures, Peru, 2.500 m, 2.00, dry country,
(Simons), 1 male (NHML); Oroyo, 22 July 1914, leg. H S. Parrish, 1female (AMNH); Huan-
cayo, 26 July 1914, leg. H S. Parrish, 1 male (AMNH); Peru [1053], leg. E I. Huntington, 1fe-
male (AMNH); Cuzco, 3500 m, leg. Fassi, 1 male (AMNH); Cuzco, 3500 m, leg. Fassl, 2
males, 3 female (MNHN); Dept. Cusco, Tambo Machay, 4 July 1984, leg. S P. Courtney and P.
Stern, 2 males (UCD); Dept. Arequipa, Reserva Aguadas Blanca, 4000 m, 12-13 July, 1984, leg.
S. P. Courtney and P. Stern, 1 male (UCD); [}pt Cuzco, Ocapana, 11,000 ft,, 6-12 Apl’" 1947,
leg. Pattister, four males (AMNH); male, 2 females: Tarmg, Peru (Hoffmann) (NHML); Peru,
Cuzco, 4000 m, 1male 2 females (NHML).

Genitalia preparation are NHML slides Brit. Mus. No. 19105, 19106, 19107 (all males), and
glycerin vials on remaining specimens all deposited as the respective adults.

Nabokoviaada sp. n.
(Figs 10-12, 23,25,27)

Diagnosis: DFW similar toN. faga. DHWwith lunule at cell cua2 enlarged and ground fu-
scous; VFW similar to N. faga but VHW with medial area coalesced into brown band paralleled by
postbasal brown patch. Male genitalia differing from n. faga by extended and dorsally incised
mentum, minimal width along Bayard’s angulation and elongate, terminally angulate, rostellum.

Additional descriptive notes: Forewing length 0,9 mm DFW, DHW ground color fuscous,
lunules at DHW margin black; VVFW ground dull tawny basad of black postmedial band, VHW
ground cream with bands dull brown lined with crisper white, limbal area around lunule grizzled
tawny brown. Male genitalia, in addition to characters of valvae noted above, show an elongate dis-
tal point of suprazonal sheath compared to N. faga.

Distribution (Fig. 35): Currently known only from the Coquimbo Region, Chile.

Holotype: Male, Coquimbo Reg., Totoralillo, 4 November 1952, leg. R Wagenknecht, de-
posited FMNH by L Pena.

Remarks. With its succinctly banded and patched VHW pattern (Fig. 11), this species stands
out immediately fromn .faga. WWhen L Pena donated the eventual holotype, the single known spe-
cimen of the taxon, to the FIMNH he added a label reading “unie, spécim.”” Series of Chilean poly-
ommatines given by Pena to the FIMNH contain numerous specimens marked either as “unie.” or
in groups as “sp.?”” indicating Pena recognized numerous of these as possibly undescribed species
(many, in fact, are undescribed species of Pseudolucia Nabokov, 1945). David Matusik (FIMNH)
brought these labels to our attention and culled such material from the FMINH for our study. The
holotype of N. ada, along with some other specimens, suffers from a kind of “dry rot” typical of
Argentine/Chilean specimens apparently left to alternating dry and humid conditions before event-
ual mounting. These specimens are very fragile and the damage to the VHW apparent inN. ada ho-
lotype photograph occurred after its being shipped about in this study. There is one extant
photograph of both VHW’s before this damage showing the bilateral symmetry of the distinctive
VHW markings.

The type locality is a well known area of endemism amongst Chilean Lepidoptera. N. ada
seems to be the southern sister species of N. faga. Similar distribution disjunctions have been
shown in Tatochila @ Hypsochila (Pieridae) (Shapiro, 1991) and Pontirama andHeoda (Thecli-
nae) (Johnson, 1992a; Johnson, Miller and Herrera, 1992).

Etymology. Gender feminine. The name ada being one of Nabokowv’s most well-known fe-
male characters (from his novel of the same nane).
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Polytheclus gen. n.
(Figs 17-20,31-34, 36)

Short taxonomic history: DRAUDT [1921] described Scolitantides sylphis
and placed it amongst “Scolitantides”. Most probably he followed BUTLER
(1881), who arranged two Neotropical polyommatine species with orange suffu-

Figs 31-34. Male genitalia of Polytheclus taxa: 31 = P. sylphis, male, Tarma, Peru, aedoeagus
removed. -32 = p. cincinnatus, holotype, aedoeagus removed. -33 = p. sylphis, aedoeagus, lateral
view. -34 = p. cincinnatus, aedoeagus, lateral view
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sion on their DFW into Scolitantides. This character was presumed as the com-
mon feature of all the Scolitantides sensu ORAUDT taxa. Because he lacked spe-
cimens, Nabokov (1945) was unable to revise the status of “S. sylphishow-
ever, he noted that it should be examined as a possible member of Pseudothecla.

BRIDGES (1988) listedfaga as the single Nabokovia species and placed the
taxon sylphis immediately after Nabokovia with a question mark.

LAMAS & PEREZ (1983) listed sylphis along with Nabokovia faga excisi-
costa (most probably following N abokov’s note).

Type species: Polytheclus cincinnatus sp. n.

Synopsis of species: 1. Polytheclus cincinnatus sp. n., 2. Polytheclus sylphis

Polytheclus sylphis (ORAUDT, [1921]) comb. n.

Diagnosis ofthe genus: Eyes smooth, palpi hairy, body normal polyommatine.

wing: PWwith veins 11 and 12 free. Wing - FW with slight convex costal margin, apex
slightly pointed, outer margin convex, inner margin straight, tornus angular. HW anel margin very
straight, anal angle pointed, apex rounded, vein 1a+2A tailed.

pattern: Normal blue polyommatine on DW and VFW, but modified on VHW. DRW blue
with discoidal line, black and white submarginal markings. DHW similar, no discoidal line, but
tailed. Fringes white (type 5). VFW with strong postmedian spots and submarginal markings.
VHW with suffused basal and discoidal spots; postdiscal spots brown creating a stippled stripe.

Male genitalia: VWMth pointed but strong uncus, strongly curved gnathos, rostellum and te-
gumen well developed, valva wide and robust with large rostellum. Aedeagus with large sagum.
Juxta commonplace.

Female unknown.

Distribution (Fg. 36): Known only from Peru

Etymology: Gender masculine. The name indicates the strange appearance of the genus: very
close to polyommatine lycaenids in the structure of the genitalia (Polyommatus - Poly), but also
superficially resembling the hairstreak lycaenids (Thecla - Theclus).

Polytheclus cincinnatus Sp. n.

(Figs 19-20, 32, 34)

Diagnosis: Comparable only to p. syiphis fromE Peru, but without orange postrmedian suf-
fusion on DW. DFW postmedian black spots absent. Markings more developed on RW. Male geni-
talia differing fromp. syiphis by large rostellum of valva.

Additional descriptive notes: Superficially resembling a hairstreak. Forewing length: 12.0
mm. (holotype), 11.0 nm (Paratype). Body typical of Polyommatus (Etiot 1973, Higgins 1976).
Eyes black, depilous. FW shining violescent blue with well marked black discoidal line and white
and black straight submarginal line in each cell. Margin bordered by a distinct light blue and a
stronger black line. DHW similar but without discoidal line, submarginal lunules cap formed. HW
with short tail. DRW with light brown discoidal and postnedian spots, submarginal spots larger and
black. DHW ash gray with indistinct markings. Postrmedian spots produced and closely adjacent.
Small distinct black spot with iridescent scales incell cuaz.

Male genitalia: Vith robust but pointed uncus and strongly curved gnathos; tegumen usual
polyommatine with appendix angularis; valva wide and robust with convex costa and strongly de-

Acta zoo/, hung. 40, 1994



XEROMONTANE POLYOMMATINAE IN THE NEOTROPICS 117

veloped rostellum; anal part with a sclerotized formation; aedeagus with well visible alulae and
strongly developed gnathos. Juxta commonplace.

Fermale unknown.

Distribution (Fig. 36): Peru, west of the Andes.

Holotype, male, labelled “Chosica, W. Peru, 2000’ (A. M Moss).”, “Pupa, No.”, “Roth-
schild Bequest, B. M 1939-1.”, “Holotype, Polytheclus cincinnatus, det. ZS Balint, Budapest
1992. 1.7, “slide BM - 17543”; Paratype, mele, same data as holotype (exception: Slide BM -
17544). The type specimens are dep03|ted in the butterfly collection of NHML (drawer 29A-927).

Slides: Brit. Mus. No. 17543, 17544 (NHML).

Biology. According to Lamas & Pérez (1983) the species inhabits the same biotope as N.
faga, but also occur at a higher elevation. The behaviour of adults is similar to that of N. faga.

The larval hostplant and nectar sources of imagines are unknown.

Etymology: Gender masculine. The name cincinnatus being the character- “invitee” in Na-
bokov’s Invitation to a Beheading; also referring, by denotation, to the “curled” (Marchant &
Charles, 1956) appearance of the emphatic and closely adjacent spots of the hindwing underside.

Remarks. This new species is easily distinguished fromits sister, p. syiphis, by the following
superficial characters. Dorsal: The postmedian area of syiphis is orange on both of the wings. The
hindwing has a row of postmedian spots. The submarginal black-capped spots are stronger, the
white elements weaker. Ventral: The FW discoidal spot of syiphis is suffused while on cincinnatus
it is emphatic. The postmedian spots of syiphis are small, black-coloured and wavy but in cincinna-
tus large, brown, and in different arrangement across the wing. The markings of the hindwing are
strongly suffused on syiphis, while on cincinnatus these are more produced and closely adjacent.
The line of postmedian spots are broken in syiphis but incincinnatus nearly continuous. The black
spot incell cua2 is missing insyiphis. The FW outer margin onsyiphis is straight with a break at
cuA2, while thet of cincinnatus iS more or less convex. The HW inner margin of syiphis is un-
dualte while thet of cincinnatus is straight.

We could locate only a single collection date for this newly described entity, the one men-
tioned by Lamas & Pérez (1983). These authors identified p. cincinnatus 8 Nabokovia sylphis
giving a good figure of a male specimen collected in Parque Naciénédl Huascaran (Ancash).

Polytheclus sylphis (DRAUDT, [1921]) comb. n.
(Figs 17-18,31,33)

Diagnosis: Comparable only to p. cincinnatus from W, Peru, but DW with orange postme-
dian suffusion. DRW with postmedian black spots. Markings pale on VAW. Male genitalia differing
frome. syiphis by smaller rostellum of valva and less pointed uncus.

Additional descriptive notes’. DFW lighter shining violescent blue with well marked black
discoidal line and white and black straight submarginal line in each cell. Postmedian spots well
marked. Margin bordered by a distinct light blue and a stronger black line. Both wings with post-
median orange suffusion. DHW similar but without discoidal line, submarginal lunules capped.
HW with short tail. DFW with light brown discoidal and postamedian spots, submarginal spots
larger and black. DHW ash grey with indistinct markings. Postmedian spots suffusive and quite
disjunct. Small distinct black spot with iridescent scales in cell cuaz.

Male genitalia: Similar to that of cincinnatus With robust but less pointed uncus and strongly
curved but more slender gnathos; tegumen usual polyommatine with appendix angularis; valva
wide and more robust with waved and strongly convex costa and less developed rostellum; aedea-
gus with well visible alulae and strongly developed sagum. Juxta commonplace.

Female unknown.

Distribution (Fig. 36): Currently known only from E. Peru: Cuzco (type locality), Tanme.

The holotype is preserved in the Senckenberg Museum in Frankfurt am Main (Germany)
(Dr. Lamas, pers. comm.), not examined.
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Biology. Unknown.

Material examined: 1 male labelled “Tarmg, Peru (Hoffman)”, and “Rothschild Bequest, B.
M 1939-1.” (NHWL). - Slide: Brit. Mus. No. 17542 (NHML).

Etymology. Assumed by us as from “Sylph” - an imaginary being inhabiting the air (Mar-
chant & Charles 1956).

Remark. This taxon is extremely rare, only two existing specimens being known (holotype
and the male of NHML). Even in the large collection of Museo de Historia Natural (Lima) there is
No sylphis material (Lamas, pers. comm.).

DISCUSSION

Phylogenetic considerations

In spite of the fact that the general genitalic structure of N.faga and N. ada
are polyommatine-like, they are rather strange and do not fit well in the omnibus
Polyommatus-section sensu ELIOT (1973). NABOKQOV (1945: 45) has already rec-
ognized thatfaga is rather curious amongst the “Plebejinae” species.

1. The juxta has a different, undulate, shape and is connected to the anal
part of the valvae [as in the mainly African tribe Lycaenesthini TOXOPEUS, 1929
(Polyommatinae SWAINSON, 1827) (cf. STEMPFFER, 1967: Figs 164-170) and the
Cupidopsis-section (also African) sensu ELIOT (1973) (cf. STEMPFFER, 1967:
Figs 202-207)] and not at the connection of the tegumen and valvae as can be
seen generally in Holarctic and even high Andean “true” Polyommatinae.

2. The shape of the uncus and the gnathos resembles that of the Castalius-
section sensu ELIOT (cf. STEMPFFER, 1967: Fig. 188), as well as the pantropical
genus Chilades MOORE, 1881 (cf. STEMPFFER, 1967: 212-215).

3. The shape of the valve is also reminiscent of Castalius (cf. STEMPFFER,
1967: Figs. 179 and 180).

As also noted above, the female genitalia also depart from the normal poly-
ommatine configurations illustrated briefly by NABOKOV. Respective, terminally
sclerotized “fibula” and “henia” structures are not apparent and the terminal ele-
ment rather more contiguously tubelike as in many Theclinae.

Polytheclus taxa also show a distinctive genitalic habitus:

1. The shape of the uncus and the gnathos is Lycaeides-like but also resem-
bles that of Z/zM/u-section.

2. The shape of the valvae looks very primitive and not easily comparable
to other polyommatine lycaenids.

3. The aedeagus has a strong sagum (like some other Neotropical polyom-
matine genera [Hemiargus lineage and Pseudolucia]) which appears to buttress
the aedeagus by providing a strongly sclerotized membranous connection bet-
ween the alulae and the tegumen. Similar elements can be observed in species of
the Tarucus-section.
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Although current diagnoses of the Polyommatus-section are rather sketchy,
they mainly fit mostly Holarctic polyommatines. In contrast, all the characters
listed above recall more primitive sections of the tribe Polyommatini (see ELIOT,
1973) or even the closely related tribe Lycaenesthini. Tentatively, this suggests
that Nabokovia and Polytheclus may well be excluded from the Polyommatus-
section. If so, to follow the higher classification proposed by ELIOT (1973) the
genera Nabokovia and Polytheclus would need a distinct section in the tribe Poly-
ommatinae. This would not be unique among the subfamily, however, since there
are several monotypic polyommatine sections in ELIOT’s higher lycaenid classifi-
cation and all of them are tropical (mainly African with a few Holotropical or
Oriental exceptions).

Relationship o/Nabokovia and Polytheclus

A sister group relationship between Polytheclus and Nabokovia is readily
suggested by superficial characters (tailed hindwing and the peculiar pattern ele-
ments). The loss of iridescent blue scales in more recent groups is a well known
phenomenon among the polyommatine lycaenids (e.g. admetus-group in Polyom-
matus; vogelii in Plebeius4aquilo-group in Agriades, etc.) suggesting that Nabo-
kovia is a relatively recent segregate. However, the genitalic structures are more
problematic in interpretation.

1 The alulae of the aedeagus is present and well developed in both genera
but Polytheclus has a very strong sagum which is absent in Nabokovia.

2. The aedeagus terminus is pointed in Nabokovia while in Polytheclus it is
obtuse.

3. The uncus and gnathos are much slender in Nabokovia than in Polythe-
clus.

4. The shapes of the valvae are also very different, with the rostellum sug-
gesting a distinct form and origin.

These conditions suggest it is still uncertain whether Nabokovia and Poly-
theclus are actual phylogenetic sister groups or whether they have evolved with a
convergent wing pattern from different polyommatine ancestors. These questions
can probably be resolved when enough taxa of the Neotropical Realm have been
enumerated to allow reliable numerical cladistic studies.

Biogeographic considerations

DESCIMON (1986) (rather courageously from a synthetic reading of the lit-
erature) suggested that the Holarctic stock is the overwhelming faunistic element
in the high Andes. SHAPIRO (1991) came to the same conclusion investigating
Argentine pierids but reemphasized the question of connections with the tropical
biota by calling attention to the results of the second author concerning the high
Andean elfins (Eumaeine, Theclinae) (JOHNSON, 1990, 1992a). JOHNSON (1990,
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Figs 35-36. 35 = Distribution of Nabokovia taxa: N. faga, filled circle; N. ada, cross. - 36 = Dis-
tribution of Polytheclus taxa: P. sylphis, triangle; P. cincinnatus, filled circle
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1992a) monographed eleven genera of Andean Theclinae belonging to the tribe
Eumaeini (sensu ELIOT, 1973) which superficially resemble some montane Ho-
larctic taxa. His study also included twelve Neotropical and Nearctic outgroup
genera and was further buttressed by a monograph of the Palaearctic elfin-like
Theclinae (JOHNSON, 1992b). The Neotropical infratribe shared no significant
structural characters with the Holarctic infratribe and showed outlying disjuncts
only as far north as montane Costa Rica. The Holarctic infratribe showed popula-
tions extending southward only to Guatemala. The eleven upland Neotropical
genera shared all their major structural characters with lowland

JOHNSON emphasized, however, that there are other Neotropical Eumaeini
with superficially similar Holarctic counterparts still needing to be studied. For
instance, JOHNSON, MILLER and HERRERA (1992) described two high Andean
sister segregates of the larger, worldwide, Strymon HUBNER grade of Theclinae.
Members of this large grade, though often differing greatly in wing habitus, show
a common structural ground plan so simplified that apomorphic characters are
often hard to distinguish. Thus, if one considered this entire grade as congeneric,
one could draw a conclusion that the Neotropical elements are part of the larger
worldwide (including Holarctic) clade. However, the authors showed that the
most recognizable relative of the high Andean segregates was the S. bubastus-
columella-eurytulus complex. This complex is entirely Neotropical, including the
Antilles.

All the genitalic characters discussed above recall primitive sections of the
tribe Polyommatini (see ELIOT, 1973) or even another closely related tribe (the
Lycaenesthini). These entities are mainly African, suggesting a tropical link.
Thus, it is reasonable to summarize here, from the available distributional data
and the discussed characters, that Nabokovia and Polytheclus are most probably a
tropical or subtropical phenomenon invading oreal territories in South America.
The adaptation to oreal xeromontane conditions (see VARGA, 1975) is a hard
evolutionary step from tropical habitats (Descimon, 1986: 521) but in some
cases it could be successful. This is represented well by the Pseudochrysops-Cy-
clargus-Hemiargus-Echinargus lineage which is widely distributed both in the
neotropical lowlands and high mountain regions (NABOKOV, 1945; JOHNSON and
MATUSIK, 1992; BALINT, in print).

We cannot yet hope to convincingly explain the evolution of the above dis-
cussed two thecline-like polyommatine lycaenid genera. The available material is
very small and the oreal biome in the Neotropical Realm only very roughly ex-
plored. However, we hope our subsequent revisions treating Neotropical polyom-
matine lycaenids will offer an expanded data base to further explore the recent
suggestions of a purely tropical origin for some oreal lineages.
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Renewed effort to enumerate many poorly known (and often widely unde-
scribed) high Andean and Austral butterfly faunas opens a new opportunity for
exploring the incredibly interesting bichistory of oreal Neotropical America.
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DISTRIBUTION AND HOST PLANTS OF
ROOT-KNOT NEMATODES
(MELOIDOGYNE) IN HUNGARY*

Dabaj, K. H., Jenser, G. and K. Farkas

Institute of Plant Protection, Hungarian Academy ofSciences, H-1525 Budapest Pf. 102

Root-knot nematodes, Meloidogyne species are widely distributed in all the surveyed culti-
vated areas, especially in the sandy soil regions in Hungary. Meloidogyne hapla was the
most dominant species in all the tested fields on several cultivated plants and weeds. While
M. incognita was the most dominant in greenhouses and plastic tunnels and caused severe
damages to vegetable-crops, e.g. cucumber, tomato, capsicum and ornamental plants such as
carnation. M. arenaria and M. thamesi were seldom found on some plants. M. javanica was
not detected in any of the surveyed fields.

Key words: Nematoda, Meliodogyne, host plants, distribution, Hungary

INTRODUCTION

Meloidogyne hapla CHITWOOD, 1949, M. incognita (KOFOID & WHITE,
1919) CHITWOOD 1949, M. arenaria (NEAL, 1889) CHIWOOD 1949 and M.
thamesi CHITWOOD, 1952 are listed in the Hungarian fauna (AndraSSY, 1972;
JAVOR, 1974; BUDAI, 1980; ANDRASSY & FARKAS, 1988). The damage of M.
hapla in the surroundings of Szeged was published by BUDAI (1978, 1979a). M.
incognita is the most common species in greenhouses and plastic tunnels (DABAJ
& JENSER, 1987). M. thamesi was first recorded by BUDAI (1980) in combina-
tions with M. arenaria on tomato plants in sandy soils in the Danube-Tisza Mid-
Region in plastic tunnels. M. javanica listed by ANDRASSY (1972).

There are few information about the economic importance of the root-knot
nematodes in Hungary on cultivated crops (BENEDEK, 1971; FARKAS & DELLEI,
1973; BUDAI, 1979a, 1979b; Farkas & MESZNER, 1984). At the same time
there are insufficient data on the distribution and host range of Meloidogyne
species.

MATERIAL AND METHODS

About 500 root and soil samples of vegetables, fruit trees, ornamentals and
weed plants were collected from different places of cultivated areas, e.g. on

* This study was supported by the Hungarian National Scientific Research Fund (OTKA,
No. 1436).
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Fig. 1. Distribution of root-knot nematodes in Hungary. 1- Zalaegerszeg, 2 - Bak, 3 - Keszthely,
4 —Boglarlelle, 5- Enying, 6 - Komarom, 7 - Nagykovacsi, 8 - Vacratoét, 9 - Budapest, 10 - Csil-
lagtelep, 11 - Csepel, 12 - Soroksar, 13 - Szigetcsép, 14 - Gyal, 15- Apajpuszta, 16 - Csengdd,
17 - Kisk6rds, 18 - Kompolt, 19 - Cegléd, 20 - Miklostelep, 21 - Kecskemét, 22 - Lakitelek,
23 - Tiszakécske, 24 - Cserkesz616, 25 - Kiskunfélegyhaza, 26 - Szentes, 27 - Ho6dmez6vasar-
hely, 28 - Forraskut, 29 - Zsambd, 30 - Szeged, 31 - Debrecen, 32 - Nyiregyhaza

fields, in greenhouses and under plastic tunnels, during the period from July till
October in three successive years (1986-1988).

The degree of infestation on the surveyed plants was determined by reason
of the root-knot galls index (G1) and egg-masses index (EIl) which was estimated
according to TAYLOR & SASSER (1978), 0-5 scale (No galls, no egg-masses = 0;
1-2 galls and/or egg-masses = 1; 3-10 = 2; 31-100 = 4 and more than 100 galls
and/or egg-masses = 5).

Ten to fifteen mature females were dissected out from the root tissues of the
infected host plants. Perineal patterns were prepared in 45% lactic acid, accord-
ing to TAYLOR & NETSCHER technique (1974).

Males and second stage juvenils (J2) were temporarily prepared from most
of the specimens for identifying the nematode species using the keys of EISEN-
BACK etal. (1981) & JEPSON (1987).
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Table 1. Meloidogyne species, locations, host plants and galls/egg-masses index in Hungary

Meloidogyne sp. Locations

M. arenaria

M. hapla

Budapest
Boglarlelle
Kecskemét
Nyiregyhaza
Szeged
Apajpuszta
Budapest

Boglarlelle

Cegléd

Csillagtelep
Debrecen

Enying
Gyal

Host plants

tomato
capsicum
tomato

tomato
capsicum
alfalfa

bean

Paeonia sp.
radish

Salvia sp

sugar beet
tomato

carrot

parsley

Prunus cerasifera L.
bean

capsicum
carrot
Chrysanthemum sp.
Convolvulus sp.
parsley

tomato

carrot

bean
Calendula sp.
capsicum
carrot
Chrysanthemum sp.
horse radish
parsley

tomato

lettuce

carrot

Galls/egg-masses
index

5/5
5/5
5/5
5/5
5/5
5/5
5/5
5/5
3/2
5/4
5/5
5/5
5/4
5/5
32
5/5
5/5
5/5
5/5
5/5
5/5
5/5
5/4
5/5
5/5
5/5
5/5
5/5
5/5
5/5
5/5
33
5/5
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Meloidogyne sp. Locations

Kecskemét
M. hapla

Keszthely
Kiskdros
Kompolt
Lakitelek

Miklostelep

Nyiregyhaza
Soroksar

Acta zool hung. 40, 1994

Table 1 (continued)

Host plants

Anthirrhinum sp.

cabbage

capsicum

carrot

Chrysanthemum sp.
grapevine

Tagetes

tomato

grapevine

alfalfa

alfalfa

carrot

Chenopodium album L.
garlic

grapevine

parsley

Solanum nigrum L.
tomato

alfalfa

Asclepias syriaca L.
Ballota nigra L.
Chenopodium album L.
Convolvulus arvensis L.
Fagopyrum esculentum Moch
Galinsoga parviflora Cav.
grapevine

Melandrium album (Mill.) Garcke
Portulaca oleracea L.
Solanum nigrum L
Taraxacum officinale Weber
carrot

carrot

capsicum

Ficus carica

Galls/egg-masses
index

5/5
5/5
5/3
5/5
5/5
212
32
5/5
4/4
5/5
5/5
4/3
5/5
312
2/2
5/5
5/5
5/5
5/5
211
211
5/5
5/5
1/0
5/5
5/5
211
5/5
5/5
21
32
5/3
5/5
5/5



Meloidogyne sp. Locations

M. hapla

M. incognita

M. Ihamesi

Soroksar

Szeged
Tiszakécske

Vécratot

Zalaegerszeg

Zsombo6
Csillagtelep
Forréaskut

Kecskemét
Keszthely
Nagykovacsi
Soroksar

Szeged
Szentes
Zsombo
Boglarlelle
Szeged

DABAJ. K. H.. JENSER, G. & K. FARKAS

Table 1(continued)

Host plants

garlic
parsley
watermelon
carrot
capsicum
tomato
alfalfa
chard
lettuce
Mentha sp.
carrot
capsicum

Galinsoga parviflora Cav.

tomato

capsicum

Ficus decorata L.
capsicum
carnation
cucumber
capsicum

potato

Acacia sp.
carnation

Ficus carica L.
Ficus decorata L.
tomato

tomato

carnation
capsicum
carnation

129

Galls/egg-masses
index

3
5/5
5/3
5/5
5/5
5/5
5/5
5/4
5/5
5/5
5/5
5/5
5/5
5/5
5/5
5/5
5/5
5/5
5/5
5/5
5/5
3/2
5/5
5/5
5/5
5/5
5/5
5/5
5/5
5/5
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RESULTS AND DISCUSSION

The detailed data of the investigations are summarized in the Table 1.

Meloidogyne hapla has been found frequently in all the surveyed areas. It
occurred in high population densities on sandy soil, e.g. in the Danube-Tisza
Mid-Region and in the Nyirség. It has been detected frequently on alfalfa, bean,
carrot, grapevine, horse radish, capsicum, parsley, tomato as well as on cabbage,
garlic and watermelone. It proved to be dangerous to the different varieties of
Vitis vinifera and Vitis vinifera x Seyve-Villard cultivated on ownroot in sandy
soil. DABAJ et al. (1989) found a very high population density of M. hapla in
grapevine field, 1005 J2/100 g soil. According to our observations the suscepti-
bility of the Vitis vinifera and Vitis vinifera x Seyve-Villard varieties and hybrids
is high variable (DABAJ etal, 1991). This is the explanation of the great differen-
ces between the values of galls and egg masses indexes refering to the grapevine
in Table 1. The damage should be considered in the growing of alfalfa and carrot.

There are some weed plants frequently infected by M. hapla like Portulaca
oleracea, Convolvulus arvensis, Solanum nigrum, Galinsoga parviflora.

M. arenaria and M. thamesi were found on sugar beet, capsicum and toma-
to in low frequency.

M. incognita occurred only in the greenhouses, in plastic tunnels and in
their close surroundings.

M. javanica was not detected in any of the surveyed areas.
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BRACONIDAE (HYMENOPTERA)
FROM KOREA, XV.*

J. Papp

Zoological Department, Hungarian Natural History Museum
H-1088 Budapest, Baross utca 13, Hungary

Thirty-six braconid species representing the subfamily Alysiinae are reported from northern
Korea. Nine species are described as new to science: Aphaereta tricolor sp. n., Hylcalosia
adsimilis sp. n., Idiasta pallida sp. n., Synaldis distenta sp. n., S.fuscoflava sp. n., S. hirsuta
sp. n., S. nigriceps sp. n., S. sincera sp. n., and S. vestigata sp. n. Twenty-two alysiine
species are new to the fauna of Korea. The braconid material serving for the present elabora-
tion is deposited in the Hungarian Natural History Museum, Budapest. With 44 original
figures.

Key words: Hymenoptera, Braconidae, Alysiinae, new species, Korea

LIST OF THE SPECIES

Thirty-six species of Braconidae belonging to the subfamily Alysiinae are
reported from northern Korea (i.e. the Democratic People’s Republic of Korea).
The braconid material was collected by the staff-members of the Hungarian
Natural History Museum (Budapest) during the collecting trips to North Korea in
the years 1970-1988. Further details concerning the participants of the trips are
presented in the previous two papers of my series (Papp 1990, 1992)

The subfamily Alysiinae is represented by 12 genera; in the subsequent
faunistic enumeration the genera as well as the species are listed in alphabetic
order, the number of the respective species within the genera are indicated in
brackets: Alysia LATREILLE (6 species), Aphaereta FOERSTER (6 species), Asoba-
ra'FOERSTER (1 species), Cratospila FOERSTER (1 species), Dapsilarthra FOER-
STER (1 species), Hylcalosia FISCHER (1 species), ldiasta FOERSTER (2 species),
Orthostigma RATZEBURG (2 species), Pentapleura FOERSTER (1 species),
Phaenocarpa FOERSTER (4 species), Synaldis FOERSTER (10 species) and Tany-
carpa FOERSTER (1 species). The nine new species are indicated in the abstract.
Collecting data are presented for every species in an abbreviated form, i.e. only
the collecting numbers (“No.”) are given after the species names, the detailed
collecting data (name of the Korean localities, dates etc.) are listed separately be-

Zoological Collectings by the Hungarian Natural History Museum in Korea, No. 116.
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fore the faunistic enumeration. Where necessary the faunistic contributions are

completed with taxonomic as well as zoogeographic notes.

Below the collecting numbers are enumerated in an increasing sequence of

the numerals completed with the locality names, collecting time, etc.:

No

No.

No.

No.

No.

No.

No.

No.

No.
No.

No.
No.
No.
No.
No.
No.

No.
No.

No

No.
No.
No.
No.
No.

No.

No.

No.
No.

No.

Acta

. 15. Prov. South Phenan: NE Outskirts of Pyongyang, 22 May 1970- Singled on river bank.

28. Prov. South Phenan: Sa-gam po, about 30 km N of Pyongyang, 24 May 1970. - Netting
and beating on lakeside forest edge and undergrowth.

112. Prov. Kengi: Bagyon san, San-chon tong, about 20 km SE from Kaesong, 8 June 1970. -
Netted from plants.

136. Prov. South Pyongan: Pyongyan, Pyongyan Hotel garden, 3 August 1971. - Singled ma-
terial at lamp.

137. Prov. South Pyongan: Pyongyan, city park between river Te-dong and Pyongyan Hotel, 4
August 1971. - Netting in grass and bushes of the park.

140. Prov. South Pyongan: Mang-yong-dae, 25 km W from Pyongyan, 5 August 1971. - Net-
ting on rudimental vegetation.

144. Prov. South Pyongan; Pyongyan, Pyongyan Hotel garden, 5-6 August 1971. - Taken with
Malaise-trap.

145. Prov. South Pyongan: De-sang san, 12 km NE from Pyongyan, 7 August 1971. - Netting
the grass and shrub levels of a coniferous forest.

150. Same as No. 144, 7-8 August 1971.

164. Prov. South Pyongan: Sa-gam, 45 km N from Pyongyan, 12 August 1971. - Netting on
shrubs, weeds and grass of a riverside.

169. Prov. South Pyongan: Chang-lyong san, 50 km N of Pyongyan and 15 km E of Sa-gam,
13 August 1971. - Singled material from ruderal vegetation and bushes on slope facing SW.

182. Prov. South Pyongan: Pyongyan, Nung-ra do (an island in the river Te-dong), 17 August
19711.- Netting in the grass and shrubs of the park.

188. Prov. South Pyongan: Pyongyan, Pyongyan Hotel garden, 18 August 1971. - Taken with
Malaise trap.

189. Same as No. 188, 19 August 1971.

193. Prov. Ryang-gang: Hyesan Hotel garden, 23 August 1971. - Taken with Malaise trap.

206. Prov. Ryang-gang: Chann-pay plateau, Samjiyon, 1700 m, 27 August 1971. - Singling in
Larix-Betula forest along a pathway.

218. Same as No. 206, 28 August 1971. - Taken with Malaise-trap in Larix-Betula forest.

225. Same as No. 144, 31 August 1971.

.227. Same as No. 137,1 September 1971.

229. Same as No. 188,1 September 1971.

234. Same as No. 188, 2 September 1971.

237. Same as No. 188,4 September 1971.

243. Same as No. 188,6-7 September 1971.

261. Kaesong: Mts Pakyon, 20-21 km NE from Kaesong both sides of and near to the road bet-
ween Kaesong and Pakyon popo, 11 September 1971. - Singled on bushy and grass vegeta-
tion.

263. Kaesong: Mts Pakyon, Pakyon popo, 500 m, 27 km NE from Kaesong, 9-12 September
1971.- Taken with soil trap baited with beer in a deciduous forest.

266. Prov. South Pyongan: Pyongyan, garden of the Embassy of the Hungarian People’s Re-
public, 16-18 June 1975.-Taken with Malaise-trap.

267. Same as No. 145, 18 July 1975, 17-18h.

273. Prov. South Pyongan: Nampo, 19 July 1975, 11-13.30h. - Netting in the shrub level of a
Robinia-Castanea wood.

274. Same as No. 266, 18-20 July 1975.
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281. Prov. Ryang-gang: Chann-pay plateau, 24 km NW of Samjiyon along the road to Mt.
Paekdu, 2000 m, 24 July 1975. - Netting in more or less devastated clearings of Larix-Betu-
la forest.

282. Prov. Ryang-gang: Chann-pay plateau, Samjiyon, 1700 m, 24 July 1975, 16-18.30",
sunny weather with cloudy sky, 22-24°C. - Netted in shrubby and grass vegetation of Larix-
Betula forest.

285. Same as No. 282, cloudy weather with full moonlight. - Singled material at MV-lamp.

329. South Pyongan: Pyongyan, room of Hotel Tae-dong on the fifth floor, 9 August 1975, 21-
22h.- Taken at MV-lamp.

331. Prov. Pyong-sung: Bek-sung-li, Zamo san, 60 km NE of Pyongyan, 1-10 August 1975. -
Taken with pitfall trap baited with salty beer in a sweet chestnut wood in a nature conser-
vancy field.

332. De-Sang san, 10 km NE of Pyongyan, 1July 1977. - Confined, rather stony area. Conife-
rous wood (Pinus densifolia) mixed with some Acer sp., undergrowth very sparse.

343. Tesson, water basin, about 35 km SW of Pyongyan, 4 July 1977. - In the neighbourhood
of a coniferous wood mixed with Robinia trees; netted in the grass and shrub levels of the
wood.

346. Sa Gam, Water basin and inundation area of a river, about 30-40 km N of Pyongyan, 5
July 1977. - In the neighbourhood of a mixed coniferous-Robinia wood. Netted in the grass
and shrubby vegetation (Salix) on the bank of the river.

347. Same as No. 346, netted in the grass vegetation of a wood.

371. Mt. Paekdu: wooded environs of the Samjiyon Hotel, 18 July 1977. - Taken with Ma-
laise-trap set up about 2 km N of the hotel on the left of the road to Explosion Lake.

372. Same as No. 371, netted in the grass vegetation of the road indicated.

374. Same as No. 371, 19 July 1977. - Netted in shrubby and gras vegetation about 16 km E of
the hotel, at the edge of a coniferous wood growing on the left side of the road to Musan.

376. Same as No. 371, 19 July 1977. - Netted in the grass vegetation of the wooded surround-
ings of Samjiyon Hotel.

423. North Hwanghe Prov.: Sariwon, 28 September 1978. - Collected at mixed light in a win-
dow of the hotel, 20-22h.

488. Kangwon Prov.: Kumgang san, 12 October 1978. - Swept material mainly from Dryop-
[eris-like species, a rather cold, windy day.

505. Same as No. 488, 18 October 1978, 12 km from rest-house along serpentine road to Kwi-
nyon-am Rock. - Singled material from forest litter accumulated by the roadside, Quercus
and Acer sp.

940. North Pyongan prov.: Myohyang san, 23 May 1985. - Warm, sunny forenoon. Specimens
collected mainly by singling, also sweeping the sparse vegetation in mixed wood around the
hotel.

961. Pyongyang City, 30 May 1985. - Warm, stuffy forenoon, about 24°C. Collected in the
Botonggang Park by sweeping the much degraded vegetation.

962. Pyongyang City: Lyongak san, 30 May 1985. - Pleasant night. Collected at a blended
light (250 W) fed by a Honda generator.

992. Ryanggang Prov.: Samjiyon, 4 June 1985. - Warm afternoon, temperature about 22°C.
Singled and swept along the footpath in a Larix forest, some 300 m from the hotel.

999. Same as No. 992, 5 June 1985. - Warm, sunny of about 24°C. Collecting in a Larix-Betu-
la forest on the way to Mt. Paekdu. The material was collected by using a sweeping net.

1353. Ryanggang Prov.: Mt. Paekdu-milyong, 1500 m, 27 June 1988. - Cloudy warm after-
noon. Dark and dense largely untouched Larix olgensis forest mixed many Betula pendula.
Rich underwood along a booklet. Sweeping and singling from the vegetation.

1355. Ryanggang Prov.: NW of Samjiyon, 31 km on Mt. Paekdu road, 2000 m, 28 June 1988.
- Cloudy, cool day. Larix olgensis forest (not mixed with Betula pendula), with rather poor
underwood, not far from the borderline. Sweeping and singling from vegetation.

Acta zool. hung. 40, 1994



136 J PNPP

Alyshnae

Alysia (Alysia) brachycera Thomson, 1895 - In Europe known from Norway, Sweden,
Finland and Russia (Sankt Petersburg), in North America frequent both in the countries Canada and
the U.S.A. (Wharton 1986: 467-468). New to the fauna of Korea. - Locality: 1d : No. 1353.

Alysia (Alysia) lucia Haliday, 1838 - Locality: 1? : No. 285.

Alysia (Subgenus?) nigritarsis Thomson, 1895 - My specimens (2 ?? + 7 dd ) agree well
with the redescription given by Wharton (1986: 478-479) except the following features: (1) ovi-
positor subapically without dorsal notch (a feature of the subgenus Anarcha-, Wharton, contrarily,
says that “subapical node of dorsal valve very weak (Fig. 33)”, thus he ranged this species in the
subgenus Alysia)', this subgeneric discrepancy is indicated above with question-mark; (2) first ter-
gite 2.3 times (?) and 2.3-2.4 times (d ) as long as broad at hind; (3) antenna with 32 (?) and 39
(1d),41(1d),44(1d), 47 (1d), 48 (2??) antennomeres. - Reported from Sweden and Central
Ural Mts in Russia. New to the fauna of Korea. - Localities: 1 d : No. 281. 6 dd: No. 282. 2 ??:
No. 376.

Alysia (Anarcha) sophia Haliday, 1838 - In Europe reported from a few countries, in
Russia from the central region of her European part (Fischer 19676: 129-132, Tobias 1986: 107,
Wharton 1988: 44). New to the fauna of Korea. - The single Korean female specimen deviates
from the redescriptions (L c.) in the following respects: (1) first tergite somewhat quadratic, just
longer than broad behind; beyond pair of spiracles faintly broadening; (2) n. rec. clearly antefurcal;
(3) antenna with 43 antennomeres; (4) metasoma, except black first tergite, brown. - Locality:
1? :No. 282.

Alysia (Anarcha) tipulae (Scopoli), 1764) - In Europe frequent, reported from eastern
Siberia in Russia (Tobias 1986: 108) nearest to Korea. New to the fauna of Korea. - Locality:
1cf :No. 1353.

Alysia (Alysia) truncator Nees, 1814 - A Holarctic though sporadically distributed species.
New to the fauna of Korea. - Locality: 1? :No. 1355.

Aphaereta brevis Tobias, 1962 - Hitherto known sporadic in the western Palaearctic Re-
gion (Hungary, Russia: European part, Afghanistan). New to the fauna of Korea. - The only deviat-
ing feature of my Korean specimen is the fully yellow colour of meso- and metasoma, the ground
colour of the nominate form is black with brownish or yellowish pattern. - Locality: 1? : No. 331.

Aphaereta difficilis Nixon, 1939 - Distributed and frequent in the western Palaearctic Re-
gion. New to the fauna of Korea, in Korea also frequent. - Localities: 1?: No. 15. 1?: No. 136.
2?? +1d: No. 137. 1?+ 1d: No. 140. 1? :No. 145. 11 ? :No. 150. 1? :No. 169.2?? + 1d :
No. 182. 2 ??: No. 188. 1? : No. 189. 7 ?? +5dd : No. 225. 3?? + 6 dd: No. 227. 1? : No.
229.4 ?? :No. 234.2?? :No. 235. 1? : No. 237. 3?? : No. 266. 1? : No. 267. 1? : No. 274.
1? :No. 331.4??: No. 347. 1d :No. 961.

Aphaereta falciger Graham, 1960 - Known from four countries in Europe (Ireland, Eng-
land, Germany, Austria). New to the fauna of Korea. - Localities: 1? :No. 329. 3?? : No. 343.
1? :No. 347. 1? : No. 423.

Aphaereta minuta (Nees, 1812) - Localities: 1? : No. 136. 1? :No. 164. 1? : No. 193.
6?? +9dd :No. 225 2?? +3dd :No.227.2? :No. 235.2 ?? : No. 243. 1? :No. 261. 1? :
No. 263. 1d :No. 273. 1d :No. 347.

Aphaereta scaptomyzae Fischer, 1966 - Its localities were listed in Germany, Austria,
Hungary, Moldavia and Russia (Sankt Petersburg). New to the fauna of Korea. - Locality: 1?2 :
No. 225.

Aphaereta tricolor sp. n.: for description see below.

Asobara rufescens (Foerster, 1862) - Recognized recently to represent a valid species
closely related to. A. tabida (Nees) (Vet etal., 1984). Known from Germany and the Netherlands.
New to the fauna of Korea. Supposedly widely distributed in the Palaearctic Region. - Localities:
1? :No. 193. 1d :No. 332. 1d : No. 347.
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Cratospila circe (Haliday, 1838) - Distributed in the western Palagarctic Region, east-
wards as far as Caucasus Mis. New to the fauna of Korea. - Localities: 19 : No. 218. 1d : No.
961.

Dapsilarthra balteata (Thomson, 1895) - Sporadic to frequent in the western Palaearctic
Region. New to the fauna of Korea. - Locality: 1d : No. 282.

Hylcalosia adsimilis sp. n.: for description see below.

Idiasta dichrocera Konigsmann, 1960 - Widely distributed in the Palaearctic Region,
nearest to Korea found in Barnaul, VWest Siberia (Tobias 1986: 156). New to the fauna of Korea. -
Locality: 299 + 1d :No. 347.

Idiasta pallida sp. n.: for description see below.

Orthostigma longicorne Konigsmann, 1969 - In Europe reported from several countries,
its easternmost distribution is in the Ural Mis. New to the fauna of Korea. - Locality: 19 : No.
206.

Orthostigma sordipes (Thomson, 1895) - My specimens were compared to females (29 )
taken in the Netherlands and identified by van Achterberg. - Known only in Netherlands, Den-
mark and Bohemia. New to the fauna of Korea. - Localities: 1C+2dd : No. 961. 1d : No. 962.

Pentapleura pumilio (Nees, 1812) - A Holarctic species, in the eastern Palaearctic Region
reported first by me from Mongolia (Papp 1991: 219). New to the faunaof Korea. - Locality: 1C:
No. 999.

Phaenocarpa angustiptera Papp, 1968 - Described from Slovakia by nme, reported from Li-
thuania (Tobias 1986 143). New to the fauna of Korea. - Deviating features of one female spe-
cimen (loc. No. 281): (1) mesonotum behind and scutellum rugulose, (2) n. par. issuing rather from
n. rec. Localities- 2?7 :No. 281. 1d :No. 371. 1d :No. 372. 2?? + 1d : No. 374.

Phaenocarpa eunice (Haliday, 1838) - Reported sporadic from Europe (Ireland, England,
Romania, Moldavia) and Russia (Baykal region). New to the fauna of Korea. - Locality: 1d : No.
281.

Phaenocarpa picinervis (Haliday, 1838)- A frequent species distributed in the Holarctic
Region. New to the fauna of Korea. Localities- 1d : No. 112. 1? :No. 229. 1d : No. 346. 22 C+
+9.dd : No. 347.

Phaenocarpa ruficeps (Nees, 1814) - Localities: 19 :No. 505. 1C: No. 940.

Phaenocarpa ruficeps Var. testacea (Nees, 1814) - Localities: 1$ :No. 28. 2dd : No. 347.

Synaldis concolor (Nees, 1812) - Localities: 3dd : No. 376. 19 : No. 992.

Synaldis distenta sp. n.: for description see below.

Synaldis distracta (Nees, 1834)-Locality: 19 «No. 376.

Synaldis fuscoflava sp. n.: for description see below.

Synaldis hirsuta sp. n: for description see below.

Synaldis nigriceps sp. n.: for description see below.

Synaldis reducta (Tobias, 1962) - Described from Russia (Sankt Petersburg region), re-
ported from Austria. New to the fauna of Korea. - Locality: 19 +4dd : No. 376.

Synaldis sincera sp. n: for description see below.

Synaldis trematosa Fischer, 1967 - Described and hitherto known only from its type lo-
cality in Michigan (Arenac Co.), U.S.A. New to the fauna of Korea (and the eastern Palaearctic Re-
gion). - My two female specimens metch in all respects with the original description (Fischer
1967c: 474-476). - Locality: - 299 +4dd :No. 144,

Synaldis vestigata sp. n.: for description see below.

Tanycarpa gracilicornis (Nees, 1812) - Hitherto known in Europe (in several countries)
and North America (Canada). It seems a Holarctic species. New to the fauna of Korea - Lo-
cality:! 9 : No. 488.
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DESCRIPTION OF THE NEW SPECIES

Aphaereta tricolor sp. n.
(Figs 1-3)

Holotype $ . - Body 1.7 mm long. Head in dorsal view (Fig. 1) 18 times as broad as long,
eye twice as long as temple, latter rounded. Ocelli small and round, POL:OD:OO0L as 4:3:9. Eye in
lateral view nearly round, somewhat higher than wide and 1.75 times as wide as temple. Mandible
in outer side somewhat more than twice as long as broad between teeth 1and 3, tooth 2 pointed,
teeth 1 and 3 rounded. Head polished. - Antenna about one-fourth longer than body. Second flagel-
lomere 1.33 times as long as first flagellomere and eight times as long as broad apically, penulti-
mate flagellomere four times as long as broad

Mesosoma in lateral view 1.37 times as long as high. Mesonotal dimple round and deep, peir
of notauli reaching it, notauli evenly deep and smooth. Prescutellar furrow crenulated. Mesosoma
polished. Propodeum smooth and shiny, anteriorly with a medio-longitudinal keel diverging about
middle and forming posteriorly an areola, around lunule surface rugulose (Fig. 2) - Hindfemur five
times as long as broad about middle. Hind tibia and tarsus equally.

Fore wing about one-sixth longer than body. Vein rl somewhat longer than width of ptero-
stigma, r3 3.45 times as long as r2 and reaching tip of wing. N. rec. twice as long as d.

First tergite (Fig. 3) slightly longer than broad at hind, pair of spiracles before middle of ter-
gite, pair of converging keels merging into sculpture posteriorly. First tergite medially (i.e. between

Figs 1-11. —Figs 1-3. Aphaereta tricolor $p. n: 1="head in dorsal view, 2= propodeum, 3 = first
tergite. - Fig. 4. Aphaereta brevis Tobias: head in dorsal view. - Figs 5-8. Hylcalosia adsimilis sp.
n: 5 = head in dorsal view, 6 = mandible, 7 = middle part of hind wing with interstitial n. rec. (1),
8 = tergites 1-2 with indication of sculpture. - Figs 9-11. Idiasta pallida sp. n: 9 = mandible,
10 = distal end of right fore wing, 11 = middle part of fore wing with interstitial n. rec. (T)
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keels) rather longitudinally rugulose-uneven, laterally uneven to smooth, shiny; further tergites
shrivelled owing to weak sclerozity. Ovipositor sheath as long as hind besitarsus.

Body tricoloured. Head blackish broan, clypeus brown. Scape and pedicel yellow, flagellum
darkening brownish. Mandible yellow, palpi pale yellow, tegula yellow. Mesosoma and metasoma
rusty brown, propodeum somewhat darker. Legs yellow, last (or fifth) tarsal segments brownish.
Wings hyaline, pterostigma and vein opague brownish.

The single female paratype agrees in every respect with the holotype.

d and host unknown.

Type meterial. Holotype ? + 1d paratype: Korea, Prov. South Pyongan, Pyongyan, city
park, 1 September 1971, leg. S. Horvatovich et J Papp, No. 227. - Types are deposited in the
Hungarian Natural History Museum (Zoological Department), Budapest, Hym Typ. Nos 7546 (ho-

lotype) and 7547 (paratype).
Etymology. The species name “tricolor” refers to the tricoloured body of the new species.

With the help of TOBIAS’S key (1986: 149-150) to the European species of
the genus Aphaereta the new species, Aphaereta tricolor sp. n., runs to A. brevis
TOBIAS, 1962 (European part of Russia, Afghanistan, Korea). Taking into con-
sideration the original description of Tobias’s species (1962: 88-89) the two
species are differentiated by the following features keyed below:

1(2) Notauli long, reaching mesonotal dimple before prescutellar furrow.
Temple in dorsal view rounded, i.e. head between eyes and temple (close
behind eyes) equally broad, eye twice as long as temple (Fig. 1). First ter-
gite slightly longer than broad behind, i.e. its two sides relatively strongly
diverging posteriorly (Fig. 3). Body tricoloured: head blackish brown,
meso- and metasoma rusty brown, legs yellow A. tricolor sp. n.

2(1) Notauli short, i.e. restricted to declivous fore part of mesonotum. Temple
in dorsal view strongly rounded, i.e. head between eyes slightly broader
than between temples, eye three times as long as temple (Fig. 4). First ter-
gite 1.5 times as long as broad behind, i.e. its two sides relatively less
strongly diverging posteriorly. Ground colour of body black with more or
less brownish to yellowish pattern, legs also yellow A. brevis TOBIAS

Hylcalosia adsimilis sp. n.
(Figs 5-8)

Holotype C. - Body 3 mm long.

Head in dorsal view (Fig. 5) transverse, 1.72 times as broad as long, eye 1.63 times as long
as temple, latter rounded. Ocelli relatively large, fore ocellus round, hind pair of ocelli elliptic,
POL:OD:OOL &s 4:4:10. Eye in lateral view almost round, i.e. somewhat higher than wide, temple
half as wide as eye. Length of maxillar palp 1.35 times as long as height of head, reaching hind
coxa. Head polished, face and frons below rugose. Mandible (Fg. 6) 145 times as long as broad,
middle tooth less pointed, between teeth 1and 2 incised. - Antenna longer than body, left antenna
with 48 antennomeres (right antenna apically broken, with 42 antennomreres); first flagellomere
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0.75 times as long as second flagellomere, length of first and second flagellomeres 2.4 and 4 times
their width, respectively.

Mesosoma in lateral view 1.44 times as long as high. Notauli short, restricted to declivous
fore part of mesonotum, finely crenulated. Mesonotal groove linearform and extended on posterior
two-thirds of mesonotum. Precoxal sulcus present on anterior three-fourths of mesopleuron, rugose.
Mesonotum, scutellum and mesopleuron polished. Propodeum rugose, on its horizontal (or upper)
part with a short, rather indistinct carina. - Legs: Fore tarsus 1.37 times as long as fore tibia. Hind
femur 4.5 times as long as broad somewhat distally; length of hind femur, tibia and tarsus as 3:4:4;
length of hind tibial spurs 0.2 times and 0.17 times as long as hind basitarsus; hind basitarsus just
shorter than hind tarsal segments 2-4.

Fore wing somewhat longer than body. Pterostigma 3.6 times as long as wide, issuing radial
vein distally from its middle, r1 half as long as width of pterostigma; proportional length of
ri:r2:r3 as 3:14:55, cuqul one-third longer than r2; n. rec. just postfurcal; nervulus interstitial, d
1.4 times as long asn. rec. - N. rec. of hind wing interstitial (Fig. 7).

Carapace as long as head and mesosoma together. First tergite (Fg. 8) 1.19 tines as long as
broad behind, pair of spiracles before middle of tergite, tergite itself more broadening anteriorly
than posteriorly from spiracles. Pair of moderately converging carinae not uniting medially and
merging into longitudinal striation. Second tergite subquadrate, hardly wider before its hind end
than long medially, striate with rugose elenments, medially granulate to finely striate-rugose. Third
tergite granulate-rugose, shorter than second tergite. Second suture smooth, shiny. Ovipositor
sheath 0.45 times as long as fore wing or somewhat longer than hind tibia.

Ground colour of body rusty brown. Blackish: mesonotum, mesopleuron, mesosternum,
metapleuron and third tergite. Temple rusty. Mandible brownish yellow. Scape and pedicel brown-
ish yellow, flagellum blackish brown. Palpi and legs yellow, hind tibia and tarsus brownish. Wings
subhyaline, pterostigma and veins opague brownish yellow.

d and host unknown.

Type meaterial. Holotype C : Korea, Kumgang-san, Rilkhaam, taken with Malaise-trap, 10-12
July 1977, leg. Dely et Draskovits, No. 358. - Holotype is deposited in the Hungarian Natural
History Museum (Zoological Department), Budapest; Hym. Typ. No. 7548.

Etymology. The species name “adsimilis” refers to the deceptive similarity to its related
Species.

Distribution: Korea.

Hitherto five Hylcalosia species are known from the Eastern Palaearctic
and Oriental Region. For these species keys were constructed by van ACHTER-
BERG (1983: 83) and BelokobyIskij (1992: 144-146); my new species, H. ad-
similis sp. n., is nearest to H. hemiflava VAN ACHTERBERG, 1983 and to H. sut-
chanica BELOKOBYLSKIJ, 1992. The six species are keyed following the keys by
the two authors mentioned:

1(4) Temple in dorsal view at least as long as eye. Tergites 2-3 either of equal
length or third tergite somewhat shorter than second tergite (Figs 26 and
28 in van Achterberg 1983: 86 and 88).

2 (3) Temple in dorsal view 1.6 times as long as eye (Fig. 21 in VAN ACHTER-
BERG 1983: 86). Second tergite quadrate, its median length equal to its
maximum width (Fig. 26 l.c.). Fore tarsus 1.7 times as long as fore tibia
(Fig. 201c.)d :6.1 mm. - Burma H. ruficeps (CAMERON, 1910)

Acta zool. hung. 40, 1994



3(2)

4(1)

5(6)

6 (5)

7 (8)

8(7)

9(10)

10(9)

BRACONIDAE OF KOREA 141

Temple in dorsal view as long as eye (Fig. 35 in VAN ACHTERBERG 1983:
88). Second tergite transverse, its median length two-thirds of its maxi-
mum width (Fig. 28 he.). Fore tarsus 1.3 times as long as fore tibia. C :
5.3-7.2 mm. - Japan H. maetoi VAN ACHTERBERG, 1983

Temple in dorsal view distinctly shorter than eye, i.e. eye usually 1.6-1.7
times as long as temple (Fig. 5; Fig. 12 in VAN ACHTERBERG 1983: 84;
Figs 11 and 2:1 in BELOKOBYLSKIJ 1992: 145, 147). Third tergite dis-
tinctly shorter than second tergite (Figs 1.9 and 2:8 in BELOKOBYLSKIJ
I.c.) except H. hemiflava VAN ACHTERBERG.
Notauli complete, i.e. reaching hind end of mesonotum; median dimple of
mesonotum long, i.e. extending anteriorly up to declivous part of mesono-
tum (Fig. 10 in VAN ACHTERBERG 1983: 84). N. rec. of hind wing far
antefurcal (Fig. 4 l.c.). Mesosoma and tergites 1-2 brownish yellow. C :
41 mm. - Indonesia (Sumatra or Sulawesi)

H. hemiflava VAN ACHTERBERG, 1983

Notauli not complete, i.e. extending at most anterior half of mesonotum;
median dimple of mesonotum short, i.e. restricted to hind half to third of
mesonotum (Figs 1:10 and 2:9 in BELOKOBYLSKIJ 1992: 145, 147). N.
rec. at most just antefurcal. Mesosoma and tergites 1-2 rusty brown.
Notauli extending anterior half of mesonotum (Fig. 1: in BELOKOBYLSKIJ
1992: 145). First tergite distinctly broadening posteriorly, about one-sixth
broader behind than long medially (Fig. 1:9 I.c.). N. rec. of hind wing just
antefurcal. C : 2.1-3 mm. - Far East of Russia

H. hymaenei BELOKOBYLSKIJ, 1992

Notauli restricted to declivous part of mesonotum (Fig. 2:9 in BELOKO-
BYLSKIJ 1992: 147). First tergite less distinctly broadening posteriorly, at
least as long as broad behind (Fig. 8; Fig. 2:8 l.c.). N. rec. interstitial
(Fig. 7).

Metanotum with a medio-longitudinal keel. First tergite somewhat longer
than, i.e. 1.19 times as long as broad behind, spiracle situated near to its
middle; second tergite subquadrate, hardly wider before its hind end than
long medially; second tergite striate with rugose elements, medially finely
striate-rugose (Fig. 8), third tergite granulate rugose. Legs yellow. C : 3
mm. - Korea H. adsimilis sp. n.

Metanotum without a medio-longitudinal keel. First tergite as long as

broad behind, spiracle situated at its anterior third; second tergite trans-
verse, one-third wider before its hind end than long medially (Fig. 2:8 in
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Belokobylskij 1992: 147). Tergites 2-3 weakly rugose with rather
transverse elements. Legs brownish. C :2.0-2.7 mm. - Far East of Russia
H.sutchanica BELOKOBYLSKIJ, 1992

Idiasta pallida sp. n.
(Figs 9-12)

Holotype 2 .- Body 2.4 mm long. Head in dorsal view transverse, 1.93 times as broad as
long, eye 2.3 times as long as temple, latter rounded. Ocelli small and oval, POL:OD:OOL as
5:5:10. Eye nearly round, one-fifth higher than wide and twice as wide as temple. Mandible (Fig. 9)
1.6 times as long as broad between teeth 1 and 3, incised between teeth 1-2 and 2-3. Head polished.
Antenna longer than body, with 32 antennomeres. Second flagellomere distinctly twice as long as
first flagellomere, first flagellomere 3.3 times, second flagellomere 7.6 times and penultimate fla-
gellomere 2.6 times as long as broad.

Mesosoma in lateral view 1.25 times as long as high. Pronope present. Notauli short and re-
stricted to declivous part of mesonotum. Mesonotal dimple short linearform Prescutellar furrow
with fine crenulae. Precoxal furrow wide and crenulated. Mesonotum, scutellum and mesopleuron
polished. Propodeum areolate-rugose, its upper or horizontal part almost smooth, medio-longitudi-
nal keel distinct. Legs: Fore tarsus 1.4 times as long as fore tibia. Hind fenur 5.4 times as long as
broad apically, proportional length of hind femur, tibia and tarsus as 38:50:55; hind basitarsus as
long as hind tarsal segments 2-3.

Forewing about as long as body. Pterostigma 3.63 times as long as wide distally, issuing
radial vein clearly distally fromits middle, cuqu! one-fourth longer thanr2, r3 reaching tip of wing
(Fig. 10). N. rec. interstitial (Fig. 11) and as long as d. - Hind wing: nervellus issuing from middle
ofn. med.

Metasoma somewhat shorter than head and mesosoma together. First tergite (Fig. 12) 1.56
times as long as broad behind, pair of spiracles before middle of tergite, tergite beyond spiracles
less broadening; pair of converging keels not unifying and merging into longitudinal striation of
tergite. Tergites polished. Hypopygium behind truncate; ovipositor sheath somewhat longer than
metasoma or as long as hind tibia and basitarsus together.

Ground colour of body brownish yellow; head blackish, face medially rusty brown, clypeus
and mandible brownish yellow. Antenna darkening brownish yellow to blackish, flagellomeres 16-
26 pale yellow. Palpi yellow. Legs and sternites yellow. Wings weakly and evenly fumous, veins
yellowish brown, basally rather broan.

Female paratypes (2 QQ). - Similar to the holotype. Head in dorsal view 1.8-1.82 times as
broad as long. Antenna with 33 antennomeres (antenna of 1 C damaged); second flagellomere 2.36
times as long as broad apically and 2.1 times as long as first flagellomere; 18-28 flagellomeres pale
yellow (1 C). Hrst tergite 1.6-1.63 times as long as broad behind. Ground colour of body yellow

d and host unknown.

12

Type material. - Holotype 2 Korea, Prov. South Pyongan, Zamo-san, 60 km NE from
Pyongyan, 2 Septermber 1971, leg. S. Horvatovich et J Papp, No. 231. - Paratypes (2 22) 1d w
Korea, Prov. Gang-von, district On-dzong, Kumgang-san, near Hotel Gosong, 250 m, 5 August
1975, leg. J Papp et A Vojnits, No. 318. 12 : Korea, Prov. South Pyongyang, Lake Taesong-ho,
13 September 1979, leg. H Steinmann et T. Vasarhelyi, No. 528.

Types are deposited in the Hungarian Natural History Museum (Zoological Department),
Budapest; HymTyp. Nos. 7549 (holotype) and 7550-7551 (paratypes).

Etymology. The species name “pallida ’ refers to the brownish yellow colour of the body.

Distribution: Korea.
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The new species, ldiasta pallida sp. n., runs to I. brevicauda TELENGA,
1935 (Azerbaidzhan) with the help of KONIGSMANN’s (1960: 627-628) and TO-
BIAS’S key (1986: 150-152) to the Palaearctic species of the genus Idiasta. The
two species are separated by the following features keyed:

1(2) Notauli short, restricted to declivous part of mesonotum. Antenna with 32-
33 antennomeres, second flagellomere distinctly twice as long as first fla-
gellomere; flagellomeres 16-26 or 18-28 (i.e. 11 flagellomeres) pale yel-
low. First tergite 1.5-1.6 times as long as broad behind (Fig. 12). Radial
vein reaching tip of wing (Fig. 10), n. rec. interstitial (Fig. 11)

I. pallida sp. n.

2(1) Notauli long, extending to disc of mesonotum too though not uniting in
mesonotal dimple. Antenna with 29 antennomeres, second flagellomeres
just 1.5 times as long as first flagellomere; flagellomeres 18-23 (i.e. 6 fla-
gellomeres) pale yellow. First tergite twice as long as broad behind.
Radial vein approaching tip of wing, n. rec. antefurcal (Tafel 15: Abb. 3
in KONIGSMANN 1960: 653). Ovipositor sheath shorter than metasoma.
Ground colour of body black I. brevicauda TELENGA

From among the Idiasta species distributed in India and Burma the new
species seems to be allied to I. burmensis OHAT, 1979; on the basis of BHAT’s
key (1979) to the Indian Idiasta species as well as of the original description of I.
burmensis the new species is distinguished by the following features keyed:

1(2) Antenna with 32-33 antennomeres, flagellum with a pale ring. In dorsal
view temple not protruding beyond eyes, i.e. head between eyes and bet-
ween temples equally broad. First tergite less long and less slender, 1.5-
1.6 times as long as broad behind (Fig. 12). Ground colour of body
brownish yellow, head brownish black to blackish I. pallida sp. n.

2(1) Antenna with 22 antennomeres, flagellum without light coloured ring. In
dorsal view temple protruding beyond eyes, i.e. head between temples
somewhat broader than between eyes. First tergite long and slender, twice
as long as broad behind. Ground colour of body blackish brown

I. burmensis Bhat
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Synaldis distenta sp. n. ?
(Figs 13-17)

Holotype C .- Body 1.8 mm long. Head in dorsal view (Fig. 13) less transverse, 1.54 times
as broad as long, eye somewhat longer than temple, latter rounded. Ocelli small elliptic,
POL:0OD:0OOL as 4:3:7. Mandible in outer view (Fig. 14) nearly 1.6 times as long as broad between
teeth 1 and 3, all three teeth pointed, between teeth 1-2 and 2-3 incised. - Antenna short, about as
long as head, mesosoma and one-third of metasoma, with 16 antennomeres. Hrst flagellomere 1.4
times as long as second flagellomere and 2.3 times as long as broad apically, middle flagellomeres
1.5 times and penultimate flagellomere twice as long as broad.

Mesosoma in lateral view 1.42 times as long as high. Mesonotal dimple distinct, i.e. less
deep and just linearform Prescutellar furrow with fine crenulation. Propodeum polished and with a
hardly distinct medio-longitudinal keel, along keel rugulose, pair of spiracles medially and close to
lateral margin of propodeum (Fig. 15). - Legs: Hind femur thick (Fig. 16), three times as long as
broad somewhat distally from its middle. Middle and fore femora also three times as long as broad.
- Forewing somewhat longer than bodly, r3 twice as long as r1-2 and slightly arched.

First tergite 1.5 times as long as (Fig. 17) broad behind, pair of spiracles before middle of
tergite, tergite itself evenly broadening posteriorly, pair of keels merging into sculpture posteriorly.
First tergite rather longitudinally rugulose, laterally uneven, further tergites polished. - Hypopy-
gium behind truncate somewhat convex, ovipositor sheath weakly curved upwards, as long as first
tergite or hind tarsal segments 1-2.

Figs 12-27. - Fg. 12 Idiasta pallida sp. n: first tergite. - Figs 13-17. Synaldis distenta sp. n:
13 = head in dorsal view, 14 = mandible, 15 = propodeum, 16 = hind ferur, 17 = first tergite. -
Figs 18-23. Synaldisfuscoflava sp. n: 18 = head in dorsal view, 19 = mandible, 20 = propodeum,
21 = hind femur, 22-23 = first tergite, female (22) and male (23). - Figs 24-26. Synaldis distracta
(Nees): 24 = head in dorsal view, 25 = mandible, 26 = first tergite. - Hg. 27. Synaldis hirsuta sp.
n: head in dorsal view
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Ground colour of body blackish brown (head + mesosoma) and brown (metasoma), propo-
deum also brown, first tergite brownish yellow. Scape and pedicel yellowish, flagellum darkening
greyish-brownish. Palpi, tegulae and legs yellow. \Wings hyaline, pterostigma and veins brownish.

d and host unknown.

Type meterial. Holotype G Korea, Prov. Gang-von, district On-dzong, Kumgang-san, along
Okru dong, 250-300 m 7 August 1975, leg. J Papp et A Vojnits, No. 324. —Holotype is de-
posited in the Hungarian Natural History Museum (Zoological Departrrent), Budapest; Hym Typ.
No. 7552.

Etymology. The species name “distenta” refers to the thickened femora.

Distribution: Korea

Considering the unusually thickened hind femur (i.e. three times as long as
broad) the new species, Synaldis distenta sp. n., stands nearest to S. globipes FI-
SCHER, 1962 (Croatia: Istria) and S. lacessiva FISCHER, 1975 (Austria). The three

species are differentiated by the following features keyed below:

1(4) Mesonotum with a distinct dimple. Hind margin of mesopleuron smooth,
i.e. not crenulated. Propodeum polished, with a medio longitudinal keel.

2(3) In dorsal view temple bulged, i.e. head between temples somewhat
broader than between eyes. Lower or third tooth of mandible rounded
(Abb. 23 in Fischer 1975: 321). First tergite twice as long as broad be-
hind. Antenna with 15 antennomeres, first flagellomere 1.5 times as long
as broad apically C: 1.5 mm S. lacessiva FISCHER, 1975

3(2) In dorsal view temple (Fig. 13) not bulged, rounded, i.e. head between
temples as broad as between eyes. Lower or third tooth of mandible
pointed (Fig. 14). First tergite (Fig. 17) 1.46 times as long as broad be-
hind. Antenna with 16 antennomeres, first flagellomere 1.4 times as long
as broad apically. C: 1.8 mm S. distenta sp. n.

4(1) Mesonotum without dimple, i.e. entirely polished. Hind margin of meso-
pleuron finely crenulated. Propodeum uneven with smooth and shiny
fields, with a faintly distinct areola on its vertical hind part, its medio-lon-
gitudinal keel restricted basally (to its horizontal part). Temple in dorsal
view not bulged. Antenna with 15 antennomeres. First tergite twice as
long as broad behind. C: 1.6 mm S. globipes FISCHER, 1962

On the basis of FISCHER’s key (1967c: 433) to the Nearctic species of the
genus Synaldis the new species runs to S. acutidens FISCHER, 1967 (USA), their
common features are as follows: (1) less transverse head, (2) all three teeth of
mandible pointed, (3) propodeum polished and with a medio-longitudinal keel,
(4) hind femur thick, (5) ovipositor sheath as long as first tergite. The two species
are separated by a few and rather hardly recognizable features keyed:
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1(2) First tergite (Fig. 17) 1.5 times as long as broad behind. Prescutellar fur-
row finely crenulated. Hind femur three times as long as broad somewhat
distally from its middle (Fig. 16) S. distenta sp. n.

2 (1) First tergite twice as long as broad behind. Prescutellar furrow smooth.
Hind femur 3.5 times as long as broad distally from its middle. (Abb. 2 in
Fischer 1967:434) S. acutidens Fischer

Synaldis fuscoflava sp. n.
(Figs 18-23)

Holotype ? .- Body 2.5 mm long. Head in dorsal view (Fig. 18) transverse, 1.74 times as
broad as long, temple indistinctly broadening, i.e. head between temples abit broader than between
eyes, eye 1.6 times as long as temple. Ocelli small, somewhat elliptic, POL:OD:OOL as 5:4:8-9.
Mandible in outer view (Fig. 19) clearly twice as long as broad between teeth 1and 3, teeth 1and 2
pointed, tooth 3 rounded, between teeth 1 and 2 somewhat more incised than between teeth 2 and
3. - Antenna somewhat shorter than body, with 19 antennomeres. First flagellomere three times as
long as broad apically, middle flagellomeres about 1.6 times as long as broad, penultimete flagel-
lomere twice as long as broad

Mesosoma in lateral view 1.3 times as long as high. Mesonotal dimple distinct, i.e. deep and
linearform. Prescutellar furrow smooth. Propodeum (Fig. 20) with a strong transverse keel, ante-
riorly of it (or horizontal part of propodeum) snooth and shiny, only laterally uneven, posteriorly
of it (or vertical part of propodeum) areolate rugo-rugulose, areolation indistinct, medio-longitudi-
nal keel anteriorly distinct. - Legs: Hind fermur four times as long as broad (Fig. 21). - Forewing as
long as body. Veins r3 distinctly twice as long asr1-2.

First tergite (Fig. 22) broad, 1.32 times as long as broad behind, pair of spiracles before
middle of tergite, tergite itself slightly more broadening from base to spiracle than beyond spi-
racles; pair of keels merging about middle of tergite into longitudinal rugo-striation. Further ter-
gites polished. Hypopygium small and behind truncate, ovipositor sheath as long as half hind tibia.

Body brownish yellow; irons, vertex, occiput and temple brown, lateral lobe of mesonotum
also brown, metasoma yellowish. Scape and pedicel yellow, flagellum darkening yellowish brown
to brown. Palpi, tegulaand legs yellow. Wings hyaline, pterostigma and veins brownish.

Description of the male paratype (1 d ). - Similar to the female holotype. Body 2.4 mm
long. Head in dorsal view 1.74 times as broad as long. Antenna about one-third longer than body,
with 23 antennomeres. Hrst tergite (Fig. 23) 15 times as long as broad behind, beyond spiracle
subparallel-sided, 153 times broader at hind than at base. Ground colour of body broan, head and
mesonotum blackish brown. Palpi, tegula and legs yellow.

Host unknown.

Type material. - Holotype d : Korea, Prov. South Pyongan, Desang-san, 12 km NE from
Pyongyan, 7 August 1971, leg. S. Horvatovich €tJ. Papp, No. 145. - 16 paratype: Korea, Prov.
South Pyongan, Mangyongdag, 5 August 1971, leg. S Horvatovich etJ. Papp, No. 140.

Types are deposited in the Hungarian Netural History Museum (Zoological Departrment),
Budapest; Hym. Typ. Nos 7553 (holotype) and 7554 (paratype).

~ Etymology. The species name ‘“fuscoflava’ refers to the corporal ground colour of the new
Species.
Distribution: Korea.
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With the help of FISCHER’s key (1970a: 24-26) to the European species of
the genus Synaldis the new species, Synaldisfuscoflava sp. n., runs to S. distracta
(NEES, 1834) (Palaearctic Region). The two species are distinguished by a few
though clear-cut features keyed below:

1(2) In dorsal view eye 1.6 times as long as temple (Fig. 18). First tergite
broad, 1.3-1.5 times as long as broad behind, longitudinally striate-rugose
(Figs 22-23). Antenna with 19-23 antennomeres. Transverse keel of pro-
podeum strong (Fig. 20). Mandible see in Fig. 19. Ground colour of body
brownish yellow, head + mesosoma more or less dark. S. fuscoflava sp. n.

2(1) In dorsal view eye as long as or a bit longer than temple (Fig. 24). First
tergite less broad, twice as long as broad behind, rugose (Fig. 26). An-
tenna with 16-20 antennomeres. Transverse keel of propodeum less
strong. Mandible see in Fig. 25. Ground colour of body black, at most
with brown(ish) suffusion. S. distracta (NEES)

The new species seems to be related to S. liliputana FISCHER, 1967 (Nearc-
tic Region: U.S.A.) (see FISCHER’s key 1967c: 433 and 440), they are distin-
guished by the following features:

1(2) First tergite 1.3-1.5 times as long as broad behind, twice as broad behind
as basally (Figs 22-23). Propodeum with a distiuct and strong transverse
keel (Fig. 20). Tooth 1 of mandible pointed, tooth 3 relatively less
rounded (Fig. 19). Ground colour of body brownish yellow, head and
mesosoma more or less dark. S. fuscoflava sp. n.

2(1) First tergite twice as long as broad behind, 1.7 times as broad behind as
basally. Propodeum with a less distinct, i.e. weak transverse keel. Tooth 1
of mandible slightly less pointed, tooth 3 relatively more rounded. Ground
colour of body dark brown. S. liliputana FISCHER

The new species is related to S. nigriceps sp. n., in several respects they are

very similar to each other, however, a few features differentiate them specifi-
cally, further contributions see at this species.

Synaldis hirsuta sp. n.
(Figs 27-31)

Holotype C . - Body 2.1 mm long. Head in dorsal view (Fig. 27) transverse, 1.73 times as
broad as long, eye 1.36 times as long as temple, latter rounded. Ocelli small and almost round, dis-
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tance between fore and hind ocelli one-fifth longer than POL, POL:OD:OOL as 4:3:11. Mandible
in outer view 1.75 times as long as broad between teeth 1 and 3, middle tooth pointed, upper and
lower teeth rounded (lower one more rounded than upper one), faintly incised between teeth 1-2
and 2-3 (Fig. 28). Face and clypeus with unusual dense and long hairs (Fig. 29). - Antenna about
as long as body, with 18 antennomeres. First flagellomere three times as long as broad apically,
middle flagellomeres distinctly twice as long as broad and penultimate flagellomere 2.33 times as
long as broad.

Mesosoma in lateral view 1.44 times as long as high. Mesonotal dimple distinct, deep and li-
nearform, mesonotum with dense and long hairs similar to those of face. Prescutellar furrow sub-
crenulated. Propodeum on its anterior horizontal part uneven to smooth, on its vertical part
rugose—rugulose with a faint five-sided middle areola. - Legs: Hind femur 4.8 times as long as
broad distally. - Forewing: veins r3 somewhat rmore than twice as long as rl-2. Discal cell rela-
tively wide (Fig. 30), n. bas 2.75 times as long as n. rec.; n. par. issuing below from outer side of
subdiscal cell (Fig. 30).

First tergite (Fg. 31) twice as long as broad behind, pair of spiracles just before middle of
tergite, tergite itself evenly broadening posteriorly; pair of converging keels short, merging into ru-
gosity about middle of tergite. First tergite rather longitudinally rugose, laterally rugulose to
uneven, further tergites polished. - Hypopygium behind truncate, ovipositor sheath and ovipositor
curving upwards and about as long as hind tarsal segments 1-3.

Ground colour of body brown to dark brown, head blackish brown. Clypeus, mandible and
scape + pedicel yellowish, flagellum darkening yellowish to brown, dark broan. Palpi, tegula and
legs yellow. First tergite brownish yellow. Wings hyaline, pterostigma and veins brownish.

Description of the male paratype (1d). - Similar to the holotype. Body 2.1 nmlong. Head
in dorsal view transverse, 171 times as broad as long. Antenna somewhat longer than body, with
25 antennomeres. Hind femur five times as long as broad. Head and mesosoma blackish brown,
metasoma brown, first tergite brownish yellow.

Figs 28—44. - Figs 28-31. Synaldis hirsuta sp. n: 28 = mandible, 29 = anterior half of head in lat-
eral view with hairs, 30 = discal and subdiscal cells of fore wing with indication of n. par. (©),
31 = first tergite. - Figs 32-35. Synaldis nigriceps sp. n: 32 = head in dorsal view, 33 = mandible,
34 = hind femur, 35 =first tergite. - Figs 36-38. Synaldis sincera sp. n: 36 = head in dorsal view,
37 = mandible, 38 = propodeum - Figs 39M4. Synaldis vestigata sp. n.: 39 = mandible, 40 = pro-
podeum, 41 = first tergite. - Figs 42-43. Synaldis reducta (Tobias): 42 = head in dorsal view,
43 = mandible. - Fg. 44. Synaldis nitidula (Masi): mandible
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Host unknown.

Type material. - Holotype C : Korea, Mt Pektusan, environs Sarrziyon. Hotel, wood: netting
in grasses, 18-20 July 1977, leg. DelY et Draskovits, No. 374. - paratype: Korea, Prov. Ryang-
gang, Chann-pay plateau, Mt Pektusan, Mudobong, 2100-2200 m, 25 July 1975, leg. J. Papp et A.
Voijnits, NO. 288.

Types are deposited in the Hungarian Natural History Museum (Zoological Department),
Budapest; Hym Typ. Nos 7555 (holotype) and 7556 (paratyye).

Etymology. The species name “hirsuta™ refers to the unusually hairy face and mesonotum.

The new species, Synaldis hirsuta sp. n., stands nearest to S. sulcata
FISCHER, 1962 (Croatia, Tunisia) considering their pubescent face; the two
species differ from each other by the following features keyed:

1(2) Head in dorsal view 1.7 times as long as broad; head behind eye not
broadening, i.e. between temples as broad as between eyes; eye 1.36 times
as long as temple (Fig. 27). Antenna with 18 antennomeres; first flagel-
lomere three times and middle flagellomeres clearly twice as long as
broad. Fore wing: n. bas. 2.75 times as long as n. rec., first discal cell
relatively wide; n. par. issuing below middle of subdiscal cell (Fig. 30)

S. hirsuta sp. n.

2(1) Head in dorsal view twice as broad as long; head behind eye broadening,
i.e. between temples broader than between eyes; eye as long as temple.
Antenna with 17 antennomeres; first flagellomere about twice and middle
flagellomeres about 1.5 times as long as broad. Fore wing: n. bas. twice as
long as n. rec., thus first discal cell relatively less wide; n. par. issuing
from middle of subdiscal cell (Abb. 21 in FISCHER 1962: 20).

S. sulcata FISCHER

Synaldis nigriceps sp. n. C
(Figs 32-35)

Holotype C. - Body 1.7 mm long. Head in dorsal view (Fig. 32) transverse, 1.8 times as
broad as long, eye almost twice as long as tenple. Ocelli small and elliptic, distance between fore
and hind ocelli one-fourth longer than POL, POL:OD:OOL as 3:3:7. Mandible (Fig. 33) twice as
long as broad between teeth 1and 3, teeth 1and 2 pointed, tooth 3 rounded, between teeth 1and 2
incised. - Antenna as long as body, with 17 antennomeres. Frst flagellomere clearly three times as
long as broad apically, middle flagellomeres clearly twice as long as broad, penultimate flagel-
lomere twice as long as broad.

Mesosoma in lateral view 1.25 times as long as high. Mesonotal dimple distinct, i.e. deep
and short linearform Prescutellar furrow smooth. Propodeum quite similar to that of s. fuscoflava
sp. n. (cf. Fig. 20). - Legs: Hind ferrur four times as long as broad distally (Fig. 34). - Forewing as
long as body. Veins r3 distinctly twice as longasri-2.

Hrst tergite (Fig. 35) twice as long as broad behind, peir of spiracles at middle of tergite, ter-
gite itself moderately broadening from base to spiracle, beyond spiracle subparallel-sided; pair of
keels almost reaching hind end of tergite. Frst tergite longitudinally rugulose uneven, further ter-
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gites polished. Hypopygium small and behind truncate somewhat convex, ovipositor sheath in lat-
eral view somewhat curved upwards and as long as hind tarsal segments 1-3 or one-fourth shorter
than hind tibia.

Ground colour of body yellow to brownish yellow, head blackish with brownish suffusion
on face and clypeus. Scape, pedicel and flagellomeres 1-2 yellow, rest of flagellum darkening
Brownjsﬂ yellow to brownish. Palpi, tegula and legs yellow. Wings hyaline, pterostigma and veins

rownish.

Description of the female paratypes (2 QC). - Similar to holotype ?. Body 1.7-1.8 mm long
(L7: 17, 1.8: 1C). Head indorsal view 1.71 (1 ) and 1.8 times (1 Q) as broad as long. Antenna
with 17 antennomeres (1 C), flagellum of second female (loc. No. 144) dameged (right antenna
with 12 and left antenna with 13 antennomeres). Hrst tergite 1.9 times (1 ¢) and twice (1 ? ) as
long as broad behind.

d and host unknown.

Type material. - Holotype C : Korea, Prov. South Pyongan, Lyongak-san, 14 km W from
Pyongyan, 11 August 1971, leg. S. Horvatovich €t J Papp, No. 160. - Paratypes 2 QC): 1C:
Korea, South Pyongan, Pyongyan, Hotel garden, taken with Malaise trap, 5-6 August 1971, leg. S.
Horvatovich et J Papp, No. 144. 1 C : same locality and collectors as No. 144, 31 August 1971,
No. 225.

Types are deposited in the Hungarian Netural History Museum (Zoological Department),
Budapest; Hym. Typ. Nos 7557 (holotype) and 7558-7559 (paratypes

Etymology. The species name “nigriceps™ refers to the blackish coloured head.

Distribution: Korea.

From among the Palaearctic species of the genus Synaldis the new species,
Synaldis nigriceps sp. n., stands nearest to S. distracta (NEES, 1834) (Palaearctic
Region), with the help of FISCHER’s key (1970a: 24-26) it runs to this species.
The distinctive features between them are little and rather difficult to recognize
disregarding their colour:

1(2) In dorsal view temple half or a bit more than half as long as eye (Fig. 32).
First tergite beyond spiracles subparallel-sided, pair of keels reaching near
to hind end of tergite (Fig. 35), surface of tergite rugulose to uneven, sub-
shiny. Body yellow to brownish yellow, head blackish.

S. nigriceps sp. n.

2(1) In dorsal view temple as long as or a bit shorter than eye (Fig. 24). First
tergite more or less evenly broadening posteriorly, pair of keels reaching
beyond middle of tergite (Fig. 26), surface of tergite rugose. Body black,
at most with brownish suffusion S. distracta (NEES)

The new species agrees in several respects with S. fuscoflava sp. n. (colour

of body, proportional length of flagellomeres, sculpture of propodeum etc.), how-
ever, they are differentiated by a few specific features disclosed below:
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1(2) In dorsal view temple not broadening behind eye (Fig. 32). Antenna with
17 antennomeres. First tergite twice as long as broad behind. Flind femur
relatively more broadening distally (Fig. 34) S. nigriceps sp. n.

2(1) Indorsal view temple a bit broadening behind eye (Fig. 18). Antenna with
19 antennomeres. First tergite 1.3 times as long as broad behind (Fig. 22).

Hind femur relatively less broadening distally (Fig. 21)
S. fuscoflava sp. n.

With the help of FISCHER’s key (1967c: 433 and 440) to the Nearctic
species of the genus Synaldis the new species seems to stand nearest to S. exitio-
sae FISCHER, 1967 (U.S.A.), on the basis of the original description S. exitiosae
differs from my species in the following features:

1(2) Head in dorsal view equally broad between eyes and temples (Fig. 32).
Antenna with 17 antennomeres, first flagellomere three times as long as
broad apically. Mesonotal dimple distinct, deep and short linearform. Pro-
podeum without areola (cf. Fig. 20). Hind femur four times as long as
broad (Fig. 34). Ground colour of body yellow to brownish yellow, head
blackish

S. nigriceps sp. n.

2(1) Head in dorsal view broader between eyes than between temples. Antenna
with 14-15 antennomeres. First flagellomere twice as long as broad api-
cally. Mesonotal dimple very small and rather indistinct. Propodeum with
a faint five-sided areola. Hind femur about three times as long as broad.
Ground colour of body brown S. exitiosae FISCHER

Synaldis sincera sp. n. C
(Figs 36-38)

Holotype C. - Body 1.3 mm long. Head in dorsal view (Fig. 36) transverse, 1.75 times as
broad as long, eye almost twice as long as temple. Ocelli small and elliptic, POL:OD:OOL as 3:2:7.
Mandible in outer view (Fig. 37) 1.8 times as long as broad between teeth 1and 3, tooth 2 pointed,
teeth 1 and 3 rounded, between teeth 1-2 and 2-3 incised. - Antenna about as long as body, with
15 antennomeres, first flagellomere 1.28 times as long as second flagellomere and four times as
long as broad apically, middle flagellomeres 2.8 times and penultimate flagellomere 2.4 times as
long as broad.

Mesosoma in lateral view 15 times as long as high. Mesonotal dimple absent, prescutellar
furrow smooth. Propodeum (Fig. 38) uneven to smooth and shiny, with a medio-longitudinal weak
keel and along its surface relatively widely rugulose-subrugulose. - Legs: Hind femur 3.8 times as
long as broad slightly distally from its middle. - Forewing one-fifth longer than body. Veins r3
somewhat more than twice as long as rl-2, latter vein unusually hardly arched.
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First tergite (cf. Fig. 31) twice as long as broad behind. Pair of spiracles at middle of tergite,
tergite itself from base to spiracles moderately broadening, beyond spiracles subparallel; pair of
keels merging into sculpture about middle of tergite. First tergite longitudinally uneven to subrugu-
lose-rugulose antero-posteriorly, further tergites polished. Hypopygium truncate behind, ovipositor
sheath as long as hind tibia.

Ground colour of body brown, first tergite brownish yellow, prosternum light brownish.
Scape and pedicel yellowish, flagellum darkening yellowish to brownish and brown. Palpi, man-
dible, tegula and legs yellow. Wings hyaline, pterostigma and veins brownish.

d and host unknown.

Type material. - Holotype C : Korea, Kumgang san, Lake Sam-11, netting in grasses, 10 July
1977, leg. Dely et Draskovits, No. 357. - Holotype is deposited in the Hungarian Natural History
Museum (Zoological Department), Budapest; Hym. Typ. No. 7560.

Etymology. The species name “Sincera™ (=clear) refers to the evident relationship to S. par-
vicomis Thomson.

Distribution: Korea.

The new species, Synaldis sincera sp. n., seems to be closely related to S.
parvicornis THOMSON, 1895 (Europe) considering their antenna with 15-16
antennomeres, smooth propodeum, mesosoma 1.5 times as long as high, first ter-
gite twice as long as broad, mesonotal dimple absent and smooth prescutellar fur-
row. The two species differ from each other by the following features keyed
below:

1(2) Head in dorsal view transverse, 1.75 times as broad as long, temple dis-
tinctly shorter than eye (Fig. 36). Propodeum without areola (Fig. 38).
Flagellomeres almost three times as long as broad. Ovipositor sheath as
long as hind tibia. Ground colour of body brown. Body 1.3 mm long

S.sincera sp. n.

2(1) Head in dorsal view, subcubic, 1.6 times as broad as long, temple distinct-
ly longer than eye (Abb. 18 in FISCHER 1962: 18). Propodeum with a faint
areola. Flagellomeres at most 1.5 times as long as broad. Ovipositor
sheath very short. Ground colour of body black. Body 1.6 mm long

S. parvicornis THOMSON

Synaldis vestigata sp. n. C
(Figs 39-41)

Holotype 9 .- Body 2.1 mm long. Head in dorsal view (cf. Fig. 32) transverse, 1.82 times as
broad as long, eye almost twice as long as temple, latter rounded. Ocelli small, somewhat elliptic,
POL:OD:OOL as 5:4:8. Mandible in outer view (Fig. 39) 1.7 times as long as broad between teeth
land 3, tooth 2 relatively short and pointed between, teeth 2 and 3 somewhat incised, teeth 1and 3
round. - Antenna somewhat shorter than body, with 19 antennomeres. First flageliomere three
times as long as broad, middle flagellomeres just twice and penultimate flageliomere somewhat at-
tenuating and twice as long as broad.
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Mesosoma in lateral view 1.5 times as long as high. Mesonotal dimple distinct, i.e. deep and
linearform. Prescutellar furrow smooth. Propodeum polished, with a medio-longitudinal keel, along
keel rugose; medio-anteriorly with a short transverse keel (Fig. 40). - Legs: Hind femur four times
as long as broad distally. - Forewing: Veins r3 2.5 times as long as rl-2.

First tergite long (Fig. 41), 2.14 times as long as broad behind, evenly broadening posterior-
ly, pair of its keels subparallel and reaching hind end of tergite. First tergite rugulose, further ter-
gites polished. Hypopygium small and behind truncate; ovipositor sheath somewhat longer than
first tergite or as long as hind tarsal segments 2-4.

Body brownish black, first tergite brownish yellow. Scape and pedicel yellowish brown, fla-
gellum darkening brown to blackish brown. Mandible yellowish, palpi yellow. Tegula brown. Legs
yellow, hind tibia and tarsus dark. Wings hyaline, pterostigma and veins opaque brownish-greyish.

Description of the female paratypes (4 CC). - Body 1.9-21 mm long (1.9: 1? ,2: 2 CC,
2.1: 1C). Head in dorsal view 1.83-1.9 times as broad as long (1.83: 2C?, 1.89: 1? . 1.9: 1C).
Antenna with 17-18 antennomeres (17: 1C, 18: 3 C? ). First tergite 1.9-2.1 times as long as broad
behind (1.9: 1C,2: 2CC, 2.1: 1C). Body blackish (2 CC ) and metasoma brown to dark brown
oT).

: d and host unknown.

Type material. - Holotype C : Korea, Pyongyang City, Botongyang Park, 30 May 1985, leg.
A. Vojnits et L. Zombori, No. 961. - Paratypes (4 ): 1: Korea, Prov. South Pyongan, Pyongyan,
Hotel garden, taken with Malaise-trap, 5-6 August 1971, leg. S. Horvatovich et J. Papp, No.
144. 1 : Korea, Desang san, 10 km NE from Pyongyan, swept in grasses, 1July 1977, leg. DEL Yet
Draskovits. 1: Korea, Kangwon Prov., Kumgang san, 27 May 1985, leg. A. Vojnits et L. Zom-
bori, No. 951. 1C : same data as for holotype.

Types are deposited in the Hungarian Natural History Museum (Zoological Department),
Budapest; Hym. Typ. Nos 7561 (holotype) and 7562-7565 (paratypes).

Etymology. The species name “vestigata” refers to the transverse keel restricted to medio-
anteriorly of propodeum, i.e. the transverse keel is present only “in vestige”.

Distribution: Korea.

Considering the polished propodeum with a medio-longitudinal keel the
new species, Synaldis vestigata sp. n., is allied with three species: S. lacessiva Fl-
SCHER, 1975 (Austria), S. nitidula (MASI, 1933) (ltaly) and S. reducta (TOBIAS,
1962) (Austria, Russia). On the basis of their descriptions S. reducta seems to
stand nearest to the new species, the distinctive features of the two species are
disclosed as follows:

1(2) Occiput without tubercle (cf. Fig. 32). Teeth 1and 3 of mandible apically
rounded (Fig. 39). Veins r3 clearly twice as long as rl-2. Mesosoma in
lateral view 1.5 times as long as high. Propodeum medio-anteriorly with a
short transverse keel (Fig. 40). First flagellomere three times as long as
broad apically S. vestigata sp. n.

2(1) Occiput with a pair of tubercles (Fig. 42). Teeth 1and 3 of mandible api-
cally pointed (Fig. 43). Veins r3 1.5 times as long as rl-2. Mesosoma in
lateral view 1.4 times as long as high. Propodeum without transverse keel.
First flagellomere twice as long as broad apically S. reducta THOMSON
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The species S. lacessiva and S. nitidula differ from the new species in a few

and easily recognizable features which are tabulated below:

1(2)

2(1)

3(4)

4 (3)

Head in dorsal view transverse (cf. Fig. 32), 1.8-1.9 times as broad as
long. Antenna with (17-)18-19 antennomeres, first flagellomere three
times as long as broad apically, flagellomeres about twice as long as
broad. Hind femur four times as long as broad. Teeth 1and 3 of mandible
rounded (Fig. 39) S. vestigata sp. n.

Head in dorsal view less transverse, 1.5-1.6 times as broad as long. An-
tenna with 15-18 antennomeres, first flagellomere at most twice as long as
broad apically, flagellomeres rather subcubic. Hind femur at most 3.7
times as long as broad. Tooth 1or teeth 1 and 3 pointed.
Temple in dorsal view bulged, i.e. head between temples broader than bet-
ween eyes. First flagellomere 1.5 times as long as broad apically. Hind
femur three times as long as broad. Tooth 1 of mandible pointed, tooth 3
rounded (Abb. 23 in FISCHER 1975: 321)

S. lacessiva Fischer, 1975

Temple in dorsal view not bulged, i.e. head between temples and eyes
equally broad. First flagellomere twice as long as broad apically. Hind
femur 3.5-3.7 times as long as broad. Teeth 1 and 3 of mandible pointed
(Fig. 44) S. nitidula (M asi, 1933)

With the help of FISCHER’s key (1967c: 433) to the Nearctic species of the

genus Synaldis the new species runs to S. rotundidens FISCHER, 1967 (U.S.A),
the distinctive features between them are disclosed in a key below:

1(2)

2(1)

Head in dorsal view 1.8-11.9 times as broad as long, temple broadening
behind eye (cf. Fig. 32). Antenna with 17-19 antennomeres. Mesonotal
dimple deep and linearform, i.e. distinct. Tegula brown

S. vestigata sp. n.

Head in dorsal view 1.6 times as broad as long, temple slightly broadening
behind eye. Antenna with 22 antennomeres. Mesonotal dimple shallow
and round, i.e. hardly distinct. Tegula yellow

S. rotundidens FISCHER
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ON THE TAXONOMY OF THE GENUS
OSTHELDERA NYE, 1975 (LEPIDOPTERA,
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The taxonomic relationships and the zoogeography of the genus are discussed, three new
species, O. minna sp. n. (Turkmenistan, Afghanistan), O. persa sp. n. (Iran, Fars) and O.
arne (Turkey, Hakkari) are described. With 38 original figures.

Key words: Noctuidae, Cuculliinae, Ostheldera, new species, zoogeography

INTRODUCTION

The genus Pfeifferella was erected by OSTHELDER in 1933 by a monotypy
based on the newly described species, gracilis OSTHELDER, 1933, discovered in
the Taurus Mts. Later this species was recorded from various places of Turkey
and also from Iran and Tadjikistan (Mts Hissar). NYE (1975) clarified that the
name Pfeifferella is already preserved for a Protozoan genus (Pfeifferella LABBE,
1899), therefore the OSTHELDER’s name is a homonym. He proposed Ostheldera
as a replacement name for the genus. The second species of the genus, O. kondo-
ra was described only recently (VARGA & RONKAY, 1991) and it was noted that
an Ostheldera species - identified by BOURSIN as O. gracilis - occurs in East Af-
ghanistan, being closer to O. kondara than to O. gracilis, therefore the previous
records of gracilis became as dubious.

The study on the materials of some large collections and the new expedi-
tions to South-East Turkey and Turkmenistan revealed that the genus is rather
widespread from Central Turkey to the Hissaro-Pamir mountain system, rep-
resented by allopatric taxa which are interpreted here, on the basis of their exter-
nal and genital features, as distinct species.

The characterization of the genus, the discussion of its phylogenetic con-
nections, zoogeography and the descriptions of three new species are given in the
following chapters.
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DIAGNOSIS OF THE GENUS

External morphology: small or medium-sized species, wingspan 28-37 mm,
length of forewings 12-17 mm. Head small, frons smooth, with roughly hairy rid-
ges. Palpi short, porrect, eyes large, globular, with long, overhanging cilia. An-
tennae of males widely bipectinate with long, bar-like branches, axis of it
covered smoothly with large scales. Antennae of females finely bipectinate with
short branches. Thorax rather strong, collar large, pro- and metathoracic tufts
well-developed, tegulae more or less distinct. Legs short, tibiae roughly hairy.
Abdomen short, gracile, in females often curved caudally, covered mostly by
scales and some scarce hairs only; anal tuft reduced, dorsal crest and coremata
absent. Forewing elongated with apex often pointed, outer margin slightly arcu-
ate and finely crenulate. Ground colour pale ochreous- or brownish grey, some-
times dark fumous grey, wing pattern simple, orbicular and reniform stigmata
present, encircled with darker grey and filled with whitish-ochreous, claviform
usually absent. Transverse lines diffuse or obsolescent, subterminal sometimes
stronger, defined by fine dark arrowheads and/or lines on veins. Dark patch of
tomus regularly present, often conspicuous; cilia brown-grey, finely spotted with
whitish at veins. Hindwing significantly smaller, rounded, whitish or grey(ish),
veins covered with brownish; inner margin partly covered with long, dark grey-
brown hairs.

Male genitalia (Figs 1-18): uncus short, flattened, sclerotized, finely and
shortly setose; distal part most often dilated, forming a heart-shaped apical third.
Tegumen low, broad, strong, penicular lobes small, hairy. Fultura inferior large,
calycular of subrectangular, lateral edges usually sclerotized; vinculum short, V-
shaped. Valva elongated, margins more or less parallel, cucullus with weak coro-
na and less pointed apex. Sacculus very short, rounded, clavus reduced to a
setose surface. Harpe relatively short, digitiform or wedge-shaped, oblique or
straight, apex often acute; basal plate usually with a sclerotized proximal edge.
Aedeagus short, cylindrical, distal end beak-shaped. Vesica short with globular
basal and conical lateral part, basal half bears a smaller amount (8-25) rather
short, pointed comuti.

Female genitalia (Figs 19-22): ovipositor long, acute, papillae weakly scle-
rotized but apophyses long, strong. Ostium bursae membranous, cup-shaped,
with fine, sclerotized proximal edge and a small ligula; ductus bursae short,
membranous, finely wrinkled. Cervix bursae ovoid, flattened, gelatinous, corpus
bursae elliptical or elongated-sacculiform, bearing two small signa.
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ZOOGEOGRAPHY

The genus has a scattered area from the arid mountain ranges of Asia Minor
(Taurus and Antitaurus Mts) through the Zaghros Mts and the Kopet-Dagh to the
Hissaro-Pamir system. All known taxa are clearly allopatric, although the edges
of the (known) areas sometimes not far from each other (e.g. O. gracilis and O.
arne).

The genus can be considered, by distribution pattern of the species, as a
member of the late autumnal complex connected to sclerophyllous and scrub
forests of the SE Mediterraneum and the western part of Asia. The genus is geo-
graphically separated into eastern and western groups of species which display a
conspicuous parallelism with the geographical division of the genus Lophoterges
HAMPSON, 1906 (but the latter genus has a specialized West Palaearctic - south
Mediterranean lineage, too, while Ostheldera has not penetrated into Europe).

PHYLOGENY

The genus contains two allopatric groups of species which are clearly sep-
arable by genital features (shape and sclerotization of fultura inferior, size and
number of cornuti, rate of ovipositor and bursa copulatrix, and, especially, the
structure of signa - see Figs 1-22); the differences in the external features (e.g.
pectination of antennae of males at apical part, presence and strength of tornai
streak, partly the coloration of hindwing which may be much lighter, often
white(ish)) are less conspicuous and sometimes more or less overlapping.

The genus shows an allopatric spéciation - no sympatric taxa are known,
the supposed barriers are the valleys between the larger mountain systems.

Ostheldera, regarding to the main configuration of the genital structures -
especially those of the males - and some further external morphological features
(e.g. structure of head with palpi, proboscis and antennae, pubescence of thorax
and abdomen, coloration and shape of wings) and life historical moments, dis-
play close relationships with AsSteroscopus BOISDUVAL, 1829 (cf. KOVACS,
1966; SZECSENYI, 1985; Ronkay & VARGA, 1986-Figs 6-25).

The most important apomorphies of Ostheldera are the followings:

(1) bipectinate antennae in both sexes,

(2) presence of a rather short, usually wedge-shaped harpe with lack of any
processus at ventral edge of sacculus,

(3) short, distally broadened, sclerotized uncus,

(4) large, calycular or subrectangular fultura inferior,

(5) vesica short, with globular basal and conical lateral part, basal half bears a
smaller amount (8-25) rather short, pointed cornuti
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(6) very long, weakly sclerotized ovipositor with long apophyses,
(7) ostium bursae membranous, with a fine, arcuate or lyriform, sclerotized bar,
(8) cervix bursae a flattened, gelatinous plate,
(9) bursacopulatrix with two small, sclerotized, ovoid or subuliform signa.
Asteroscopus and Ostheldera can be considered, based on the discussed
apomorphies, as sister-groups since the genus Brachionycha represents the out-
group of this generic complex; the former combination of Asteroscopus and Bra-
chionycha into the same genus is not correct. The differences in the life history
(autumnal versus spring period of flight) support also this statement. The genus
Ostheldera remained restricted to the Central Asian arid-xeromontane biochores
while ASteroscopus became more expansive, invading the most territory of Eu-
rope, including the far north places, the areas of the two genera have only a very
small overlap.

BIONOMICS

Al the species belonging to the genus are autumnal ones, inhabiting semi-
arid or arid, mountainous areas. Their main habitats are narrow rocky gorges,
deep stream valleys, montane slopes with scattered shrubby vegetation. The im-
agines have a special flying activity, as both sexes appearing at light only in the
late night period.

The early stages Of the species are poorly known, the species occurring in
the Hissar Mts - O. kondara, but published under the name O. gracilis - is men-
tioned as a species connected t0 Rosaceae (DEGTYAREVA, 1963).

Abbreviations - BIN - Biological Institute, Russian Academy of Sciences, Novosibirsk;
BMNH - The Natural History Museum, London (formerly British Museum, Natural History);
HNHM - Hungarian Natural History Museum, Budapest; ZIN - Zoological Institute, Russian
Academy of Sciences, St. Petersburg; ZSM -Zoologische Staatssammlung, Munich

TAXONOMY

Ostheldera gracilis (OSTHELDER, 1933)
(Figs 1-5,19, 23-25)

Mitt, miinchn. ent. Ges. 23: 54 "Pfeifferella)

Type material examined: holotype male, “Syria, Taurus, Marasch, 7-900 m, 4.1X.29, Einh.
Sir. leg.”, “Coll. Osthelder”, “Pfeifferella gracilis Osth. 6 Type” (pinkish label with black mar-
gins), slide 4185 Ronkay (coll. Osthelder, ZSM); three female paratypes from the same locality
(coll. ZSM).

Additional material examined: 3 males, 1female, Turkey, Prov. Malatya, 1000 m, Yesilyurt,
Gilinduz Bey, (vie. of Malatya), 38°18’E, 38°15’N, 13.09.1989, leg. G. Ronkay and Z. Varga (coll.
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the collectors and HNHM), 5 males, 2 females, Turkey, Ankara, Cubuk Barage, 24-25.09.1968,
leg. Friedcl (ZSM).

Slide Nos 2718 Hacker, 3398 Ronkay (males), 4492 Ronkay (female).

Diagnosis: wingspan 28-31 mm, length of forewing 12-15 mm. Head and thorax light ashy
grey, palpi laterally covered with darker brown hair-scales. Collar with ochreous basal part, tegulae
marked with blackish margins, metathoracic tuft large, blackish-brown. Abdomen more brownish,
with some scarce grey hairs only. Forewing light grey with some bluish shade, sometimes with
more or less intensive brownish-greyish irroration, especially in median area. Orbicular and reni-
form stigmata well-defined, outlined with dark brown lines and an incomplete whitish-ochreous an-
nulus; their fdling lighter than ground colour. Basal area with some fine blackish lines along veins,
antemedial line oblique, diffuse, slightly sinuous; claviform spot absent or represented by an ob-
solete, small ring. Postmedial line diffuse, sinuous, greyish, defined outwards by a straight, dark
grey stripe running from costa to vein m2. Subterminal line interrupted, represented usually by
some small red-brown spots. Dark streak of tornus conspicuously marked, blackish. Terminal line
fine, black, cilia grey spotted with whitish-ochreous. Hindwing small, shining white(ish), costal
margin and sometimes veins covered finely with grey. Terminal line often dark grey, marginal suf-
fusion absent or narrow, pale greyish; cilia whitish, often with some darker scales at middle. Pube-
scence of inner margin only partly greyish. Underside patternless whitish, forewing suffused with
grey, shadows of transverse lines rarely present.

The females have much longer and broader forewings with generally darker greyish ground
colour of and more obsolete pattem, hindwings with intensive dark grey suffusion.

Male genitalia (Figs 1-5): uncus distally broadened and rounded with pointed, triangular tip.
Fultura inferior calycular with deeply arcuate dorso-lateral margins and broad apical incision.
Harpe short, oblique, without acute tip, its basis with a sclerotized proximal protuberance directed
to sacculus. Basal half of vesica more or less globular, armed with about a dozen of short, pointed
cornuti, distal half of vesica partly inflated, membranous.

Figs 1-5. Ostheldera gracilis Osthelder, male genitalia. 1-2 = holotype, Turkey, Marash, 3 = Tur-
key, Ankara, 4-5 = Turkey, Malatya (aedeagi in lateral view)
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Female genitalia (Fig. 19): Ovipositor and posterior gonapophyses very long, ostium bursae
wide, its sclerotized edge arcuate; ligula small. Ductus bursae short, membranous, cervix bursae
relatively large, elliptical, flattened. Corpus bursae pyriform, relatively short, signa small, subuli-
form.

The species differs from all the other known taxa of the genus by the clear
white hindwing and the oblique, short and less pointed harpe of the males and the
small, pyriform bursa copulatrix of the females, bearing fine, short signa.

Distribution: Central and Eastern Turkey towards to the eastern edges of the Taurus Mts.

Ostheldera arne sp. n.
(Figs 6, 7, 26)

Holotype: male, “Tr. Hakkari, 5 km south of Hakkari, 1800 m, 12.10.1986, leg. A. Maberg,
J. Hillman”, slide No. 4417 Ronkay (coll. M. Fibiger, Sorp).

Additional specimens are preserved in the collections of P. A. Moberg and J. Hil Imann.

Description: wingspan 30 mm, length of forewing 14 mm. Head and thorax dark grey mixed
with some whitish hair-scales, collar with more ochreous basal and apical edges. Tegulae marked
with blackish lines, metathoracic tuft large, dark fumous grey. Forewing rather broad and high for-
ming a wide triangular shape with apex pointed. Ground colour dark fumous grey with some
brownish shade, parts of basal and medial areas irrorated with blackish-grey, basal area with an
ochreous patch at costa, veins defined with short blackish lines. Median area narrow, antemedial
line slightly sinuous, arcuate, postmedial line sinuous, defined by a pale ochreous shadow. Orbicu-
lar and reniform stigmata well- marked, encircled with dark grey and ochreous annuli and filled
with brownish; orbicular small, flattened, reniform large, ovoid. Postmedial line sinuous, grey,

Figs 6-9. Male genitalia of Ostheldera species. 6-7 = O. arne sp. n., holotype, Turkey, Hakkari.
8-9 = O. persa sp. n., holotype, Iran, Fars (aedeagi in dorsal view)
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slightly defined by whitish on outer side; dark patch at costa rather diffuse, its outer edge arcuate.
Subterminal line obsolete, dark line of tornus well-visible, short, does not reach postmedial line.
Terminal line whitish, cilia dark grey spotted with whitish. Hindwing relatively large, rounded, suf-
fused with grey-brown, covering almost entirely the whitish ground colour. Discal spot absent, ter-
minal line dark brown, base of cilia whitish, outer part broadly brown. Underside of forewing
unicolorous, fumous grey, costa and cilia spotted with whitish. Hindwing lighter, irrorated strongly
with grey-brown.

Male genitalia (Figs 6-7): uncus distally broadened with rounded apex and small, triangular
tip. Tegumen low, broad, rather strong, fultura inferior calycular, apical part deeply incised. Valva
elongated, distal half strongly tapering, cucullus conical with apex pointed. Harpe fine, thin, rela-
tively long and pointed. Vesica with semiglobular basal part, bearing about ten small, short cornu-
ti, medial part slightly inflated, distal third conical.

Female genitalia: unknown.

The new species differs from the other members of the gracilis-Yme by its
broader forewings, essentially darker hindwings and distally strongly tapering
valvae forming an elongated, more or less triangular cucullus. The harpe of O.
arne is fine, straight and longer than that of O. gracilis.

Distribution: SE Turkey: Hakkari.
The new species is dedicated to Mr. P. Arne Moberg, one of the best explorers of the Turk-
ish Noctuidae fauna, one of the discoverers of the species.

Ostheldera persa sp. n.
(Figs 8, 9, 27, 28)

Holotype: male, “2.X1.50, c. 5500 ft, Hunaifagan, Fars, PERSIA, E.P. Wiltshire”, “d Pfeif-
ferella gracilis” (underside of the label). Slide No. 4454 Ronkay, coll. Wiltshire, BMNH.

Paratype: female, Iran, Fars, Pireh Zan, 7000 ft, 4.X. 1950, E. P. Wiltshire, slide No. 4486
Ronkay (coll. Wiltshire, BMNH).

Description: Wingspan 28-34 mm, length of forewing 12-15 mm. As the species is exter-
nally very close to O. gracilis, the differential features are mentioned here only which are as fol-
lows: as compared with O. gracilis, O. persa has the pectination of the male antennae is longer and
finer, branches at apical part are less shortened, the orbicular and reniform stigmata narrower, their
outlines are defined more conspicuously. The hindwing of the male is a bit darker greyish, the
brownish covering of the costal part consisting of brown scales and hairs is significantly stronger.

Male genitalia (Figs 8-9): uncus distally strongly broadened, rounded, with apex finely
pointed. Tegumen wide, low, fultura inferior large, calycular, with finely sclerotized lateral edges.
Valvae rather long with margins parallel, cucullus wide, apex more or less rounded. Sacculus very
short, “clavus” a small, setose field. Harpe long, straight, wedge-shaped with apex acute, its base a
long, sclerotized bar. Vesica short, semiglobular, bearing about a dozen of short, thorn-like cornuti.

Female genitalia (Fig. 20): ovipositor and posterior gonapophyses very long, ostium bursae
with an arcuate, sclerotized margin and a small ligula. Ductus bursae short, membranous, finely
wrinkled, cervix bursae elongated and flattened, gelatinous. Corpus bursae elongated sacculiform,
constricted at posterior third. Signa long, narrow, wedge- shaped.

The new species differs from the most similar O. gracilis by the external
features mentioned in the description. The specific features of the genitalia of O.
persa are the more broadened uncus, the straight and pointed harpe (male) and
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the more elongated, larger bursa copulatrix bearing about two times longer and
more sclerotized signa (female). The second species of the gracilis-line, O. arne
has broader wings with darker coloration, less broadened uncus and different
shape of valvae (see Figs 6-9).

Distribution: The species is known only from Farsistan.

Ostheldera minna sp. n.
(Figs 10-14, 22, 29-33)

Holotype: male, “USSR, Turkmenia, Kopet-Dagh Mts., 1000 m, Kurkulab, 6 km SW of
Germob, 57°50°E, 38°04'N, 03.10.1991, No L34, leg. A. Podlussany, L. Ronkay & Z. VVarga” (coll.
HNHM, Budapest).

Paratypes: 14 males, 1 female, from the same locality and data; 3 males, “Turkmenistan,
Kopet-Dagh Mts, 700-800 m, 5 km S of Chuli, 58°01’E, 37°56°N, 30.09.1991, leg. A. Podlussany,
L. Ronkay and Z. Varga” (coll. HNHM, BMNH, Hacker, H., Staffelstein, Hreblay, M., Erd,
Hungary, Ronkay, G., Budapest & Varga, Z., Debrecen).

Slide Nos 4202, 4493, 4494 Ronkay (males), 4485 Ronkay (female).

Description: wingspan 28-32 mm, length of forewing 12-15 mm. Forewings narrow with
apex pointed, ground colour light, slightly ochreous slate-grey, in one of the colour forms less
marked, nearly unicolorous with obsolete transverse lines and slightly visible stigmata, in other
cases with intensive, dark brown irroration, sharper stigmata and more distinct transverse lines,
partly defined by greyish and whitish. Dark streak of tornus fine, long but less conspicuous; termi-
nal line very fine, whitish, costa at apical part and cilia more or less strongly spotted with whitish.

Figs 10-14. Ostheldera mirma sp. n., male genitalia, paratypes, Turkmenistan, Kopet-Dagh Mts
(aedeagi in lateral view)

Acta zool. hung. 40, 1994



TAXONOMY OF THE GENUS OSTHELDERA 165

Figs 15-18. Osiheldera kondora Varga & Ronkay, male genitalia. 15-16 = Tadjikistan, Hissar,
Ramit (aedeagus in lateral view), 17-18 = Hissar, Kondara (aedeagus in dorsal view)

Hindwing nearly unicolorously suffused with brown-grey, marginal area - in dark forms - often
significantly darker but with lighter, nearly whitish-grey basal third. Terminal line dark brown,
inner part of cilia spotted with brown. Underside pale, unicolorous brown-grey, cellular lunule of
hindwing usually well-discernible, that of forewing obsolete or deleted; inner part of hindwing in
some cases somewhat lighter. Wings of female much more elongated, markings diffuse and pale,
slightly darker than ground colour, distal part of abdomen characteristically curved ventrally.

Male genitalia (Figs 10-14): uncus short, distally broadened, with a flattened triangular api-
cal part. Tegumen low and wide, fultura inferior shield-like with almost straight dorso-lateral edges
and apical part. Valva elongated, finely arcuate, costal and ventral margins more or less parallel;
cucullus elongated with apex rounded. Sacculus relatively long, harpe strong, long and acute, its
basal part sclerotized, extending proximally far to edge of sacculus. Vesica with basal part globular,
bearing about a dozen of variably long, spiniform cornuti; distal part conical, membranous.

Female genitalia (Fig. 22): Ovipositor long, gonapophyses long, strong. Ostium bursae rela-
tively narrow, its sclerotized edge lyrifom, ligula small. Ductus bursae narrow, elongated, cervix
bursae small, flattened. Corpus bursae long, more or less tubular, anteriorly slightly dilated, bearing
two patch-like signa.

The new species differs externally from O. gracilis and O. persa by its
grey-brownish hindwing of the males and the stronger dark grey pubescence
along the inner margin of the hindwing. The third species of the gracilis-line, O.
arne has broader wings and darker coloration that those of O. minna. In the con-
figuration of the genitalia, O. minna differs from the members of the gracilis-hm
by the shape of the fultura inferior, the strength of the harpe and the size and
number of cornuti in vesica (males, see Figs 1-14), and the shape and size of
bursa copulatrix and the signa (females, see Figs 19-20, 22).
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Figs 19-20. Female genitalia of Ostheldera species. 19 = 0. gracilis Osthetder, Turkey, Malatya,
20 = O. persa sp. n., paratype, Iran, Fars
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Figs 23-30. Ostheldera gracilis Osthelder (23 holotypc male, Marash, 24 male, Ankara, 25 fe-
male, Malatya). - Fig. 26. Ostheldera arne sp. n., holotypc male, Hakkari. - Figs 27-28. Osthelde-
ra persa sp. n. (27 holotypc male, 28 paratype female, Iran, Fars). - Figs 29-30. Ostheldera tninna
sp. n. (29 paratype male, 30 holotype male, Turkmenistan, Kopet-Dagh)
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Figs 31-38. Ostheldera minna sp. n. (31-32 male paratypes, 33 female paratype, all from Turkmen-
istan, Kopet-Dagh). - Fig. 34. Ostheldera sp., male, Afghanistan, Sarobi. - Figs 35-38. Ostheldera
kondara Varga & Ronkay (35-36 males, 37-38 females, Tadjikistan, Hissar Mts)
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0. minna is closely related to O. kondara forming a common lineage, being

separated from the gracilis-line; their main specific differences are the following:

minna

smaller in size (wingspan 28-32 mm)
forewings narrower

hindwing dark grey with strong dark
pubescence along inner margin

uncus distally strongly broadened

harpe longer and stronger, its basal
plate strongly sclerotized

vesica with smaller amount of cornu-
ti, being usually finer and shorter

ostium bursae narrower, its sclerot-
ized bar lyriform

bursa copulatrix with signa more in-
equal

kondara
larger in size (wingspan 31-37 mm)
forewings broader

hindwing lighter grey, pubescence
along inner margin of hindwing less
conspicuous

uncus without strong dilatation at api-
cal third

harpe shorter, its basal plate less scle-
rotized

vesica with more numerous and larger
cornuti

ostium bursae wider, its sclerotized
bar longer, arcuate

bursa copulatrix with signa nearly
equally long

Distribution: The species is known from two localities lying in the Central Kopet-Dagh.
The new species is dedicated to Dr. Minna A. Daricheva, the dedicated specialist of the
Noctuidae fauna of the Turkmenian desert and semi-desert territories.

Ostheldera kondara VARGA & RONKAY, 1991
(Figs 15, 18,21,35-38)

Acta zool. hung. 37(3-4): 283.

Type material examined: holotype male and paratype female, Tadjikistan, Hissar Mts, Kon-

dara, 18.09.1979, coll. BIN Novosibirsk.

Additional material examined: 21 specimens from the same locality, collected at the end of

September-first part of October, 1980-1989, (coll. HNHM, ZIN St. Petersburg, G. Ronkay); 1 male,
1 female, Tadjikistan, Hissar, Ramit, 20.1X.1988, leg. R. Lindt (coll. Mus. Univ. Helsinki).

Slide Nos 3430 (holotype), 4201,4499 Ronkay (males), 3437,4284 Ronkay (females).

Diagnosis: the characterization of the external morphology of the species given in the orig-
inal description was based on the two type specimens of the newly discovered taxon. The study of
the larger series originating from the type locality and its close vicinity revealed that the female
paratype is a teratological specimen, the female of the species is fully winged and similar in appear-
ance to the males. On the other hand, the species has a remarkable variation in size and the colora-
tion and pattern of the forewings extending from the nearly patternless, dark fumous grey forewing
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No

Figs 21-22. Female genitalia of Ostheldera species. 21 = O. konclcira Varga & RONKAY, Hissar,
Ramit, 22 = O. minna sp. n., paratype, Turkmenistan, Kopet-Dagh
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to the well-marked, ochreous-grey or pale brownish grey ones (see Figs 2, 35-38). The wingspan of
the female specimens examined is between 34-37 mm with the average 36 mm, the length of the
forewings is between 15-17 mm.

The most important features of the male genitalia are the following (Figs 15-18): uncus
short, distally only slightly widened, apically finely pointed. Fultura inferior shield-like with more
or less straight margins, dorso-lateral edges only slightly arcuate (see Figs). Valvae distally weakly
broadened, cucullus broad with rounded apex. Harpe long, straight, wedge-shaped, relatively
strongly sclerotized. Basal part of vesica more or less globular bearing about 15-20 cornuti, distal
part elongated, conical.

The typical features of the female genitalia (Fig. 21) are the long but weak ovipositor with
relatively strong apophyses, the arcuate sclerotized ribbon at the proximal part of ostium bursae,
the long, narrow, bursa copulatrix forming a more or less globular anterior third and the two, rather
broad-ovoid signa.

The easternmost known species of the genus differs from its closest
relative, O. minna sp. n. in several morphological details discussed in the diag-
nosis of the preceding species.

Distribution: The species is known from the central part of the Hissar Mts (Kondara, Ramit).

Remarks. A peculiar male specimen (Figs 2, 34) from East Afghanistan, Sarobi (1100 m,
10.10.1961, leg. G. Ebert) is preserved in the collection of ZSM, identified by BOURSIN as O. gra-
cilis. The specimen is unfortunately damaged and worn and its genital slide (MM 765 BOURSIN, =
N 865 ZSM) is missing (possibly present in the slide collection of the late Ch. Boursin). Asiitisa
dark hindwinged moth with longer pectination of the antennae, it should belong to the minna-kon-
dara group but its satisfactory identification, without the knowledge of its genital characterictics, is
impossible.
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CONIOPTERYGIDAE FROM THE
AFROTROPICAL REGION (NEUROPTERA)

Gy. Sziraki

Zoological Department, Hungarian Natural History Museum
H-1088 Budapest, Baross utca 13, Hungary

Forty-seven male specimens belonging to nine species of Coniopterygidae were found in
Neuroptera materials collected in three tropical countries of Africa. Coniopteryx (Xeroco-
niopteryx) brevicornis sp. n., C. (X.) endroedyi sp. n., C. (X.) ghanana sp. n., C. (X.) kisi sp.
n., C. (X) laticaudata sp. n., C. (X) tropica sp. n., C. (X)) vojnitsi sp. n. and Coniopteryx
{Coniopteryx) longistylus sp. n. are described as new species. With 43 original figures.

Key words: Coniopteryx, Semidalis, new species, distribution, Afrotropical Region

In the insect material collected between 1967 and 1992 by Dr. SEBESTYEN
Endr6DY-YOUNGA in Ghana, by Dr. ANDRAS VOINITS in Tanzania and by Dr.
OTTO MERKL in Kenya | have found 47 coniopterygid males. Examination of
these materials showed, that they belong to nine species, and eight of them are
hitherto undescribed ones. (Examination of the female specimens in the same
materials needs more knowledge on the female internal genitalia of this neurop-
terous family. Therefore it will be carried out later.)

Coniopteryx (Xeroconiopteryx) vojnitsi sp. n.
(Figs 1-6)

Holotype: male, Tanzania, Arusha, suburb, collected at 160W MV lamp, February 11, 1988,
leg. A. Vojnits-deposited in the Hungarian Natural History Museum, Budapest.

Structure of frons and palpi normal. Vertex and frons pale yellowish brown. Genae dorsally yel-
lowish brown, on other parts dark brown. Eyes black. Antennae dark brown, pedicel as long as
broad, basal flagellar segments about twice as broad as long. Setae present on flagellar segments
and pedicel, ordinary hairs in two regular whorls. Scale-like hairs on whole surface of pedicel and
flagellar segments. End of flagellum is broken. - Thorax yellowish brown with brown sutures and
shoulder spots.

Length of fore wing 2.0 mm, of hind wing 1.7 mm. Wing membrane fuscous brown.

Male terminalia: as Figs 1-5. Hypandrium in lateral view about twice as high as broad.
Apodeme along anterior margin ventrally complete. Processus terminalis small, with very small
median apical incision. Processus lateralis short, irregularly rounded. Gonarcus bent downwards
and inwards, and has a ventrally situated, stout apical thorn. This thorn invisible from above. Go-
narcus seems to be slender in dorsal view. Its surface covered by coarse warts. Styli unforked, for-
ming an arch below parameres. Processus ventralis of paramere small. Processus apicalis in lateral
view broad and bifurcated. Its sail-shaped inner side with a rounded anterior part. The proximally
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situated dorsal projection is a moderately strong tooth, while the distal one is a shell-like structure.

Penis consists of two broad sclerits.
As regards the hitherto described species - because of the similarities in stmcture of para-

meres and in shape of hypandrium - C. vojnitsi resembles to the Coniopteryx bicuspis Tjeder,
1957 and C. stuckenbergi Tjeder, 1957. Otherwise, C. vojnitsi is rather close to C. brevicornis sp.
n., C. ghanana sp. n., C. endroedyi sp. n. and C. tropica Sp. n..

Figs 1-6. Coniopteryx vojnitsi sp. n.: 1 = male terminalia, lateral view, 2 = male terminalia, caudal
view, 3 = hypandrium, ventral view, 4 = paramere, lateral view, 5 = gonarcus and processsus api-
calis, dorsal view, 6 = fifth antennal segment
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Differentiation of these species from each other, and from the already described species.will
be given at the description of C. tropica.

Etymology - 1dedicate this new species in honour of Dr. Andras Vojnits, lepidopterist of
the Hungarian Natural History Museum.

Coniopteryx (Xeroconiopteryx) brevicornis sp. n.
(Figs 7-12)

Holotype: male, Tanzania, Arusha, suburb, collected at 160W MV lamp, February 12, 1988,
leg. A. Vojnits - deposited in the Hungarian Natural History Museum, Budapest.

Structure of frons and palpi normal. Colour of vertex and irons pale yellowish brown. Genae
dorsally yellowish brown, on other parts dark brown. Eyes black. Antennae 11 mm, 28 segmented,
medium brown. Pedicel as long as broad. The lentil-shaped basal flagellar segments almost three
times as broad as long. Setae present on flagellar segments and pedicel, ordinary hairs in two ir-
regular whorls. Scale-like hairs on whole surface of pedicel, on large part of first flagellar segment
and on the apical part of the other flagellar segments. - Thorax greyish brown, with dark brown su-
tures and shoulder spots.

Length of fore wing 1.7 mm, of hind wing 1.3 mm. Wing membrane light brown.

Male terminalia: as Figs 7-11. Hypandrium in lateral view about twice as high as broad.
Apodeme along anterior margin ventrally complete. Processus terminalis small, with very shallow
median apical incision. Processus lateralis indistinct. Gonarcus bent downwards and inwards with a
ventrally situated, short, but stout apical thorn. This thorn invisible from above. Gonarcus seems to
be slender, and rather long in dorsal view. Its surface with prominent coarse warts. Styli unforked,
forming an arch below parameres. Processus ventralis of parameres distinct. Processus apicalis dor-
sally has two short, and a moderately long, tooth-like projections. Inner side of processus apicalis
slightly sinuous proximally. Penis consists of two hooked sclerits.

Because of the similarities in the structure of male genitalia, C. vojnitsi and the other five
species, listed in connection with C. vojnitsi may be regarded as related ones. Differential diagnosis
is given at the description of C. tropica.

The main distinctive characteristics of C. brevicornis: 1 Presence of scale-
like hairs on the whole surface of pedicel and on the apical part of flagellar seg-
ments. - 2. The very broad, lentil-shaped basal flagellar segments. - 3. Charac-
teristic shape and structure of gonarcus. - 4. Three dorsal projections on process-
us apicalis of parameres.

Coniopteryx (Xeroconiopteryx) endroedyi sp. n.
(Figs 13-17)

Holotype: male, Ghana, Kwadaso, Ashanti region, collected by light trap with UV light,
April 28, 1969, leg. S. Endrédy-Younga - deposited in the Hungarian Natural History Museum,
Budapest. - Paratypes: 9 males, same data as holotype. - 9 males, same locality and collector as
holotype, May 5, 1969 - deposited in the Hungarian Natural History Museum, Budapest.

Frons and palpi normal. Head dark brown. Eyes black. Antennae 1.0-1.3 mm, 24-28 (mostly
26-27) segmented, dark brown. Pedicel as long as broad, basal flagellar segments more than twice
as broad as long. Setae present on flagellar segments and pedicel, ordinary hairs in two irregular
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whorls. Scale-like hairs on whole surface of pedicel and flagellar segments (including the apical
segment). - Thorax yellowish brown with dark brown shoulder spots.

Length of fore wing 1.7-2.0 mm (mostly 1.8-1.9 mm), of hind wing 1.3-1.6 m (mostly
1.4-1.5 mm). Wing membrane light brown.

Male terminalia: as Figs 13-17. Hypandrium in lateral view about one and a half times as
high as broad. Apodeme along anterior margin ventrally complete. Processus terminalis small. Me-
dian apical incision very shallow. Processus lateralis has an angular dorsal corner. Caudal edge of

Figs 7-12. Coniopteryx brevicornis sp. n.: 7 = male terminalia, lateral view, 8 = male terminalia,
caudal view, 9 = hypandrium, ventral view, 10 = paramere, lateral view, 11 = gonarcus and pro-
cesssus apicalis, dorsal view, 12 = fifth antennal segment
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processus termindlis and processus lateralis irregularly serrated. Gonarcus rather short, subtriangu-
lar, with acute apical spine. Styli unforked, forming an arch below parameres. Parameres rather
slender, with well developed processus ventralis. Processus apicalis moderately broad with two
dorsal projections, and with a proximal lobe. The caudally situated dorsal projection nail-like, the
other tooth-shaped. Penis consists of two rather broad sclerits.

Related species: C. vojnitsi and the other five species listed in connection with C. vojnilsi.
Differential diagnosis is given at description of C. tropica.

The main distinctive characteristics of C. endroedyi: 1 Presence of scale like hairs on the
whole surface of pedicel and flagellum. 2. The rather slender parameres with long processus ven-
tralis. 3. The described structure of processus apicalis.

Etymology - | dedicate this Coniopteryx species in honour the collector, Dr. Sebestyén
Endrody-Younga.

Coniopteryx (Xeroconiopteryx) ghanana sp. n.
(Figs 18-22)

Holotype: Male, Ghana, Kwadaso, Ashanti region, collected by light trap with UV light,
April 28, 1969, leg. S. Endrody-Younga - deposited in the Hungarian Natural History Museum,
Budapest. - Paratypes: 8 males, same data as holotype - 11 males, same locality and collector as
holotype, May 5, 1969 - 1 male, same locality and collector as holotype, September 29, 1969 - de-
posited in the Hungarian Natural History Museum, Budapest.

Frons and palpi normal. Head light brown. Eyes black. Antennae 1.6-1.8 mm, 32-36 (mostly
33-35) segmented, light brown. Pedicel as long as broad, basal flagellar segments twice as broad as
long. Setae present on flagellar segments and pedicel, ordinary hairs in two whorls. Scale-like hairs
on whole surface of pedicel and flagellar segments (including the apical segment). - Thorax light
brown, with dark brown sutures and shoulder spots.

Length of fore wing 1.8-2.2 mm (mostly 2.0 mm), of hind wing 1.3-1.8 mm (mostly 1.5-1.6
mm). Wing membrane light brown.

Male terminalia: as Figs 18-22. Hypandrium in lateral view about twice as high as broad.
Apodeme along the anterior margin ventrally often incomplete or weakened, but also may be com-
plete. Processus terminalis wide, short, with rather even caudal edge. Median apical incision shal-
low. Processus lateralis short, rounded. Gonarcus short, triangular, with acute apical spine. Styli
unforked, forming an arch below parameres. Parameres rather stout, with well developed processus
ventralis. Processus apicalis relatively slender; only its tooth-like dorsal projection prominent. The
caudally situated, nail-like projection short, the proximal lobe indistinct. The penis consists of two
hooked sclerits.

Related species: C. vojnitsi and the other five species lised in connection with C. vojnitsi.
Differencial diagnosis is given at the description of C. tropica.

The main distinctive characteristics of C. ghanana: 1 Relatively long antennae. - 2. Scale-
like hairs on the whole surface of pedicel and flagellum. - 3. Stout paramere with relatively slender
processus apicalis.

Coniopteryx (Xeroconiopteryx) tropica sp. n.
(Figs 23-27)

Holotype: male, Ghana, Kwadaso, Ashanti region, collected by light trap with UV light,
April 28, 1969, leg. S. Endrody-Younga - deposited in the collection of the Hungarian Natural
History Museum, Budapest.
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Frons and palpi normal. Head dark brown. Eyes black. Antennae 1.3 mm, 31 segmented,
dark brown. Pedicel slightly longer than broad. Basal flagellar segments almost twice as broad as
long. The apical flagellar segments situated tightly to each others (because of an artifical effect?).
Setae present on flagellar segments and pedicel, ordinary hairs in two whorls. Scale-like hairs on
whole surface of pedicel and flagellar segments (including the apical segment). - Thorax medium

brown, with dark brown shoulder spots.
Length of fore wing 2.1 mm, of hind wing 1.6 mm. Wing membrane fuscous brown.

Figs 13-17. Coniopteryx endroedyi sp. n. holotype: 13 = male terminalia, lateral view, 14 = male
terminalia, caudal view, 15 = hypandrium, ventral view, 16 = gonarcus and processsus apicalis,

dorsal view, 17 = paramere, lateral view
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Figs 18-22. Coniopteryx ghanana sp. n., holotype: 18 = male terminalia, lateral view, 19 = male
terminalia, caudal view, 20 = hypandrium, ventral view, 21 = gonarcus and processus apicalis, dor-
sal view, 22 = paramere, lateral view

Male terminalia: as Figs 23-27. Hypandrium in lateral view about twice as high as broad.
Apodeme along the anterior margin ventrally strong, complete. Processus terminalis in lateral view
rather prominent. Median apical incision very shallow. Processus lateralis indistinct. Posterior edge
of hypandrium irregularly serrated. Gonarcus short, trianguler, with small, acute apical spine. Styli
unforked, forming an arch below parameres. Parameres rather short, with thin proximal part and
well developed processus ventralis. Processus apicalis very broad with two short, plate-like projec-
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tions, and with a long tooth dorsally. The proximal lobe large. The penis consists of two rather
broad sclerits.

Related species: C. bicuspis, C. stuckenbergi and the four new Coniopteryx species de-
scribed above (C. vojnitsi, C. brevicornis, C. endroedyi and C. ghanand).

Figs 23-27. Coniopteryx tropica sp. n.: 23 = male terminalia, lateral view, 24 = male terminalia,
caudal view, 25 = hypandrium, ventral view, 26 = gonarcus and processsus apicalis, dorsal view,
27 = paramere, lateral view
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The main distinctive characteristics of C. tropica: 1 Scale-like hairs present on whole sur-
face of pedicel and flagellum - 2. Paramere with slender proximal part and very broad processus
apicalis. - 3. Described structure of processus apicalis.

Differentiation of C. bicuspis, C. stuckenbergi and the five above described new Coniopte-
ryx species:

All of the five new Coniopteryx species differs from the C. bicuspis, C. stuckenbergi and
from the other members of C. bicuspis species-group (Meinander, 1981) by the presence of scale-
like hairs on the whole surface of pedicel.

C. vojnitsi and C. brevicomis differs from the other three new species by the peculiar mor-
phological features of their gonarcus (e.g. by the position and shape of the stout apical thorn and by
the extremely verrucose surface). On the other hand, these two species are easily distingushable
from each other by their quite different flagellar segments.

C. endroedyi, C. gbanana and C. tropica are closely related species. C. tropica differs from
the two others by the peculiar parameres, with weakly developed proximal part and very strong,
broad processus apicalis, having three dorsal projections.

Finally, C. endroedyi and C. ghanana differs from each other by the number of antennal seg-
ments (C. endroedyi: no more than 28, C. ghanana more than 31), and by the described and Figured
shape of hypandrium and parameres.

Coniopteryx (Xeroconiopteryx) Kisi sp. n.
(Figs 28-33)

Holotype: male, Ghana, Kwadaso, Ashanti region, collected by light trap with UV light,
May 5, 1969, leg. S. Endrédy-Younga - deposited in the Hungarian Natural History Museum,
Budapest.

Frons and palpi normal. Head dark brown. Eyes black. Antennae 1.4 mm, 26 segmented,
dark brown. Pedicel slightly broader than long, basal flagellar segments twice as broad as long.
Setae present on flagellar segments and pedicel; moreover, there is short, straight seta dorsally on
the scape as well. Ordinary hairs situated rather irregularly on the antennal segments. Scale like
hairs on the apex of pedicel and flagellar segments. - Thorax dark brown, with blackish shoulder
spots. Legs dark brown.

Length of fore wing 1.6 mm, of hind wing 1.3 mm. Wing membrane dark brown.

Male terminalia: as Figs 28-33. Hypandrium in lateral view about one and a half times as
high as broad, strongly chitinized. Apodeme along the anterior margin ventrally complete, medially
bent backwards. Processus terminalis narrow, rather short. Median apical incision indistinct. Pro-
cessus lateralis long, rounded triangular. Gonarcus weell chitinized, triangular and has a very large,
acute tooth apically. Styli unforked, forming an arch below parameres. This arch curved forewards
medially. There is a chitinized knob dorsally of styli, emerging from a membraneous structure.
Parameres long, strong, with short, but distinct processus ventralis. Processus apicalis slender, with
a caudally situated, very short, nail-like projection, and with a very strong tooth. Penis is a ventrally
split (in caudal view fungiform) sclerite.

C. kisi belongs to the Coniopteryx (Xeroconiopteryx) loipetsederi species-group (Meinan-
der, 1972), and it is close to Coniopteryx (Xeroconiopteryx) atlantica Ohm, 1963.

The main distinctive characteristics of C. kisi: 1 Processus lateralis of hypandrium rounded,
while in case of C. atlenica acute. - 2. Processus apicalis slender (in C. atlantica broad). - 3. The
caudally situated dorsal projection of processus apicalis very short and the tooth-shaped projection
extremely large. (In case of C. atlantica the caudally situated dorsal projection relatively large, and
the tooth-shaped one only moderately long.)

Etymology - | dedicate this new species in honour of Professor Dr Béla Kis, the excellent
neuropterologist and versatil entomologist.
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Figs 28-33. Coniopteryxkisi sp. n.: 28 = male terminalja, lateral view, 29 = male terminalia, caudal
view, 30 = paramere, lateral view, 31 = hypandrium, ventral view, 32 = gonarcus and processsus
apicalis, dorsal view, 33 = penis and styli, ventral view

Acta zool. hung. 40, 1994



CONIOPTERYGI1DAE FROM AFRICA 181

Coniopteryx (Xeroconiopteryx) laticaudata sp. n.
(Figs 34-38)

Holotype: male, Ghana, Kwadaso, Ashanti region, collected by light trap with UV light,
May 5, 1969, leg. S. Endrédy-Younga - deposited in the Hungarian Natural History Museum,
Budapest.

Figs 34-38. Coniopteryx laticaudata sp. n.: 34 = male terminalia, lateral view, 35 = male termina-
lja, caudal view, 36 = hypandrium, ventral view, 37 = gonarcus and processsus apicalis, dorsal
view, 38 = paramere, lateral view
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Frons and palpi normal. Interantennal frontal edge of vertex is rather prominent. Colour of
vertex and of dorsal part of genae yellowish brown. Other parts of head light brown. Eyes black.
Antennae 11 mm, 26 segmented, light brown. Pedicel slightly longer than broad, basal flagellar
segments twice as broad as long. Setae present on flagellar segments and pedicel. Ordinary hairs of
flagellar segments in two irregular whorls. Scale-like hairs on whole surface of pedicel, and on api-
cal part of flagellar segments. This type of hairs in case of this new species shorter on the pedicel
than on flagellar segments. - Thorax light brown, with medium brown shoulder spots.

Length of fore wing 1.8 mm, of hind wing 1.5 mm. Wing membrane linght brown.

Male terminalia: as Figs 34-38. Hypandrium in lateral view (at the processus lateralis) twice
as high as broad. Apodeme along the anterior margin ventrally complete. Processus terminalis very
strong, broad, with a little median apical incision. Processus lateralis short, rounded. Gonarcus
long, rather slender, with acute apical spine. Styli forked. Its outer branch broad, weakly chitinized,
and medially seems to be connected to the parameres. Inner branch form an arch below the par-
ameres. Proximal part of parameres distinctly curved. Processus ventralis short. Processus apicalis
large. Its anterior part consists of rather slender, strongly chitinized bars, mostly with chitine sheet
between them. Posterior part of processus apicalis has two large, very outstanding projections, from
which the caudally situated is shorter than the other. Penis consists of two rather strong, acute, bill-
shaped sclerits.

Because of the obvious similarities of their male genitalia (i.e. the very peculiar structure and
shape of parameres, the bifurcated structure of styli and the strong, alongated, bill-like penis) C.
laticaudata - together with Coniopteryx (Xeroconiopterys) aequatoriana MONSERRAT, 1989 - be-
longs to the C. (X.) crassicornis species-group (Meinander, 1982). (This group hitherto was re-
garded as a monotypic one, Meinander 1992.)

The main distinctive characteristics of C. laticaudata4 1. Processus terminalis strong. - 2.
Scale like hairs present on whole surface of the normally developed pedicel. (In case of C. crassi-
cornis only the apical part, while in case of C. aequatoriana the ventral part of pedicel covered by
this type of hairs; moreover in case of C. aequatoriana the shape of pedicel modified.) —3. The
subcaudally situated dorsal projection of processus apicalis is extremely large, while in case of the
two other species the caudally situated dorsal projection is longer than that in subcaudal position.

Because of the figured and described features of pedicel and male genitalia, | suppose that
the coniopterygid reported from Equatorial Guinea as C. crassicornis (Monserrat 1989) may be
conspecific with the C. laticaudata sp. n.

Coniopteryx (Coniopteryx) longistylus sp. n.
(Figs 39-43)

Holotype: male, Ghana, Kwadaso, Ashanti region, collected by light trap with UV light,
April 28, 1969, leg. S. EndrODY-Younga - deposited in the Hungarian Natural History Museum,
Budapest.

Frons and palpi normal. Head medium brown. Eyes black. Antennae 1.2 mm, 26 segmented,
light brown. Pedicel as long as broad, basal flagellar segments almost twice as broad as long. Setae
present on flagellar segments and pedicel. Ordinary hairs in two whorls on flagellar segments.
Scale-like hairs on the apical part of flagellar segments and almost on the whole surface of pedicel.
- Thorax brown with dark brown shoulder spots.

Length of fore wing 1.9 mm, of hind wing 1.5 mm. Wing membrane light brown.

Male terminalia: as Figs 39-43. Hypandrium in lateral view about twice as high as broad.
Apodeme well separated from the anterior margin and ventrally complete. Processus terminalis nar-
row, acute. Median apical incision rather deep and narrow. Processus lateralis very short, serrated.
Gonarcus well chitinized, caudally connected only by a weak membraneous slat. Gonarcus and
proximal part of hypandrium in lateral view seems to be synscleritous. Styli forked. Above the bi-
furcation there is a narrow vertical split. Outer branches of styli very long and curved backwards.
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Inner branches form an arch below the parameres. Parameres long with short processus ventralis
which seems to be connected with the inner branch of styli. Caudal part of parameres bent down-
wards and has a narrow split subapically. Processus apicalis absent. Penis is a slender, slightly

curved, ventrally split sclerite.
Male genitalia of C. longistylus (as the long paramere with a curved downwards apical part,

but without processus apicalis) resembles in some respect to the Afrotropical Coniopteryx (Conio-

Figs 39-43. Conioteryx longistylus sp. n.: 39 = male terminalia, lateral view, 40 = male terminalia,
caudal view, 41 = hypandrium, ventral view, 42 = male internal genitalia, ventral view, 43 = stylus,
distal part of paramere and end of gonarcus, caudo-lateral view (slightly from below)
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pteryx) riomunica Monserrat, 1989, and by the structure of styli even to the C. (C.) tagalica
(Banks, 1937) from the Philippines (C. tineiformis species group-sensu Meinander 1981).

The main distinctive characteristics of C. longistylus: 1 Processus lateralis short. (In case of
C. riomunica prominent.) - 2. Apodeme of hypandrium well separated from anterior margin. - 3.
Outer branch of styli long and bent backwards. (In C. riomunica it curved forward.) - 4. Paramere
without processus apicalis.

Semidalis scotti Eshen-Petersen, 1928 - Material: 1 male specimen, Kenya, Mt Elgon Na-
tional Park, 2740 m, bamboo (Arundinaria alpina) thicket, sweeping from the vegetation, January
20, 1992, leg. O. Merkl. - Distribution: Two previous records were published, both from the
Ethiopian highlands (Esben-Petersen 1928, Meinander 1976).
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DOLERUS THARGITAI SP. N. FROM
TRANSYLVANIA (HYMENOPTERA,
SYMPHYTA: TENTHREDINIDAE)*

L. Zombori

Department of Zoology, Hungarian Natural History Museum
H-1088 Budapest, Baross utca 13, Hungary

A new Dolerus species is described from the Carpathian Basin and compared to its nearest
ally: D. subarcticus Hel1én, 1955.

Key words: Hymenoptera, Symphyta, Dolerus thargitai, Transylvania

Wi ith the support of the Hungarian National Scientific Research Fund exten-
sive studies are carried out in collaboration with Romanian partners into “The
History of Symphyta in the Carpathian Basin and the northern part of the Balkan
Peninsula”. The researches include both field work and the identification and
checking of old museum materials.

In the course of a spring collecting in the eastern parts of Transylvania
(Hargita Mts) several specimens of a new sawfly species were found whose de-
scription is given hereunder.

Dolerus thargitai sp. n.

Female. Almost entirely black with only faint indications of reddish brown on the middle ab-
dominal segments. Head black with silvery pubescence. Length of a hair is about the diameter of
front ocellus. Cephalic punctures small and very dense on irons, elsewhere larger and rough, partly
confluent on vertex. Labrum triangulate in front, somewhat reflexed at apex. Front margin of cly-
peus trapezoidally excised to about half depth. Anterior tentorial pits deep sitting in the bottom of a
large basin. Superior tentorial pits insignificant, at most a small polished wart on either sides.
Length of malar space just falling short of interantennal distance. Occipital suture sharp throughout
to top of head. Lateral furrows of postocellar area weakly arcuate, shallow. Thorax all black,
clothed in similar hairs as on head. Mesopleuron with large crater-like, irregular punctures lending
the surface a honeycomb-like appearance. Mesosternum finely punctate, shining. Pronotum densely
punctate. Mesonotum shining with distinct, regular punctures. Anterior half of prescutal suture of
mesonotum shallow, posterior half very deep. Mesoscutellum very roughly punctate. Mesopostscu-
tellum somewhat transversely shagreened, shining. Brownish yellow chencri large, one is about as
wide as the distance between the two. Metascutellum smooth, very weakly shagreened. Wings
slighly fumous. Fore legs black, inner tibial spur laminate, bifid at apex. (Right middle leg missing,
only coxa intact.) Hind legs with long reddish brown inner spur, length of latter surpassing the big-
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Figs 1-2. Dolerus thargitai sp. n. 1: abdominal apex of female to show setation of sawsheath and
cerci, 2: penis valve

gest width of tibia (last two tarsal joints missing on both hind legs). Abdomen black, poorly shin-
ing. Tergites smooth and shining without any transverse sculpture. First tergite with a large, deep
cleft in the middle. Hind margin of second tergite dark reddish brown, as are tergites 3 and 4. Fifth
tergite dark brownish suffused. Other tergites black. Basic sternites with brownish suffusion, apical
ones black. Cerci long with long setae, those on apex being much longer than length of cercus. The
two sides of sawsheath gradually approximating each other and end in a sharp point in dorsal view.
Bilateral setae somewhat bent at apex, pointing outward, tips much farther from one another than
length of a seta (Fig. 1). Length: 8.5 mm.

Male. Black and highly similar to female. Dark reddish brown are more or less the middle
segments of the abdomen and even darker the hind side of all femora (in some paratype specimens
entirely black). Eighth tergite in the middle with a low shining keel-like elevation, especially at its
posterior half. Penis valve as depicted in Fig. 2. Length 7-8.5 mm.

Holotype: female “TRANSYLVANIA Csikszentkiraly Borsaros 1992.V.26 leg. Podlus-
sany”. Paratypes: 3 females and 6 males with exactly the same data as for holotype; 3 males
“TRANSYLVANIA Csikszentkiraly Borsaros 1992.V.26 leg. Zombori”; 3 males “TRANSYLVA-
NIA Kérulyfirdé Tolvajos-patak 1992.V.26 leg. Zombori”. Types are deposited in the Hungarian
Natural History Museum.

The two type-localities: Csikszentkiraly (Sincraieni) and Kérulyfiird§ (Baile Chirui) are
some 20 km apart, as the crow flies (some 25 km on the road). The former lies by the upper reaches
of the river Olt, in a very cold recess of the Alcsik basin (Ciuc). The latter in the Hargita Mts (Mun-
tii Harghita), at an elevation of about 600 metres, close to a forester’s lodge along a trickle of water.
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The new species comes close to Dolerus subarcticus HELLEN, 1955, but
there are significant differences in size, colour and structure. The length of thar-
gitai sp. n. varies between 7 and 8.5 mm, abdominal segments 3-4 faintly marked
with reddish brown, the front margin of clypeus trapezoidally excised, postocel-
lar furrows distinct, inner hind tibial spur about as long as the width of tibial
apex. On the other hand, the length of subarcticus is between 5.5 and 7 mm, ab-
dominal segments 2-5 entirely red, front margin of clypeus quadrangularly ex-
cised, postocellar furrows are practically non-existent, while the inner hind tibial
spur is clearly shorter than apical width of hind tibia.

The new species is also near to Dolerus pullulus ZHELOCHOVTSEV, 1928
found in the northern regions of Finland and Russia. But thargitai sp. n. has no
shining spot on either sides of the postocellar area and the abdominal segments
2-6(7) of pullulus are red, i.e. even more extensively so than in subarcticus. Pe-
culiarly enough the penis valve of thargitai and pullulus seems to be identical, at
most somewhat more elongated in the former and more robust in the latter.

Derivation of specific name: from Thargitaos, the legendary ancestral king of the Scythians,
father of three sons, Scythes being the youngest one of them. The name of the Transylvanian
mountain range Hargita (Harghita) is most likely derived from the mythical name of king Thargi-
taos.
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FORUM

The aim of this section is to initiate discussion on issues of general
interest among zoologists. Forum articles represent personal views
only. Polemic answers and new articles are welcome.

AFTER 40 YEARS THE QUESTION REMAINS:
WHY WORSHIP TYPES?*

F. ZUMPT’s question posed 40 years ago has not been adequately
answered, because much of the methodology of taxonomy, including the type-
concept codified in the Inti Code Zool. Nomencl., compel taxonomists to adopt a
19th century attitude to their work. The methods we apply create a conflict ofin-
terest:

1 Type-specimens of doubtful status, and often poor condition, enshrined
by inadequate descriptions have to be studied; their accessibility is frequently
misunderstood by fellow taxonomists, i.e. it is assumed that the duty of curators
is to send all types on demand.

2. Curators, for their part, are expected to worship typesfor their salary,
consequently they do not readily loan them, not only for fear of damage during
transportation, but because of the high risk of damage or destruction caused by
taxonomists performing ‘genital preparations’. The former concept of types as
“the property ofscience ’proves to be an unattainable ideal.

It is proposed that allfuture descriptions of new species are validated only
by depicting differentiating characters in an identifiable way to avoid later re-
examinations.

The above problems ofmethodological nature requiring a new consensus of
taxonomists. Therefore | would propose that an ad hoc committee be formed [by
the Council ofthe International Congresses of Entomology] with the commitment
to consider proposals for a radical reform of the Code in accordance with our
task to serve the biological sciences ofthe 21st century.

Forty years after ZUMPT’s (1953) original thoughts - to the dishonour of in-
sect taxonomy - we have to pose this question in similar circumstances. In that

This text is based on an oral presentation at the XVI1II International Congress of
Entomology, Vancouver, Canada, 1988
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paper ZUMPT stressed the importance of the holotype specimens in taxonomic
work, “no taxonomic revision of a group is possible without checking the
types...”. Subsequently he made complaints about the situation that holotypes
were not obtainable in numerous cases. Even when their locations are known, a
“worship of types” by museums, institutes and private persons results in regula-
tions which make it impossible for them to be lent out”. If one cannot receive
them by mail, one can hardly visit personally all those museums where the types
necessary for a revisory work are preserved. If so, one must risk creating new sy-
nonyms, there is no other alternative.

ZUMPT considered the practice of designation of a neotype if needed as a
proper answer to the “worship of type” problem: “A species whose status cannot
be determined is ... in a far more pitiable condition than one for which it has been
necessary to create a neotype”. The questions which arise in connection with the
importance of types have been widely stressed in the literature. The lack of time
[space] forces me not to quote them, although the views of numerous authors
during the last twenty-five years have prompted the present article.

Before listing my proposals to reduce the dependency upon types, let me
first attempt to group entomologists according to their present day attitude to type
specimens in order to show that their attitude is dependent upon their circumstan-
ces.

Entomologists may be divided into five groups, with the first three charac-
terized by interdependence with each other.

1. Taxonomists without responsibility for important collections. In order to
conduct their research they need to borrow types from museums and institutions,
and having ’collected’ a number of specimens proceed to dismember them for
genitalia preparations. Their object is to describe as many new species as they
can. However, they have a problem because they rely on the goodwill of the next
group.

2. The second group is formed by the curators who are not primarily taxo-
nomists. They have a feeling, and we may consider this as a genuine feeling, that
they are obliged to worship types in their collection for their salary. If they spend
most of their working time answering requests from colleagues working else-
where, picking out specimens from a huge collection, using their microscope to
sort and select specimens for loan and not for their own scientific study, and the
institution has to settle considerable bills for shipping specimens abroad, it is not
surprising if administrators become annoyed and are not satisfied with the pres-
ent situation after reading minute books showing losses of types through damage.
This group, as guardians of type material, will be more concerned with their pres-
ervation and so must necessarily take a different view to the first group.

3. The third group consists of biological specialist e.g. geneticists, physio-
logists etc., who are not taxonomists and who cannot understand our préoccupa-
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tion with types, who belittle the work of curation, and yet always expect to have
correct identifications of the animals they study. Whilst | shall not refer to this
group again in the present article, they form a large proportion of ’entomologists’
in the broad sense and their influence is not inconsiderable.

The other two groups are formed of confused people:

4. The fourth group is that of the schizophrenoid curators, including the
present author, who take care of large collections but are also working taxonom-
ists who themselves have to borrow types from other institutions. It is a matter of
course, that they are predisposed to pose questions of this kind. As regards me, |
think, former concepts of types as “the property of science” can no longer be sup-
ported. On one hand, | believe, some rules (recommendations) of the present
Code (I.T.Z.N., 1985) are too feeble in respect of the requirements of valid de-
scriptions, but on the other, some other rules (recommendations) are too rigid; for
instance, uniform rules for fixing, labelling and preservation of types, moreover,
the holotype-concept cannot be upheld for all animal groups.

5. The last group is in all probability the largest one, and consists of those
people in applied entomology who are not familiar with nomenclatorial prob-
lems, including problems with types, but wo are deeply concerned with the sta-
bility of names and are threatened by a kind of Sword of Damocles, when sudden
changes of names are proposed by apparently library-bound taxonomists, the rea-
sons for which are completely mysterious to them.

| have spent more than eighteen years on the staff of the Hungarian Natural
History Museum and four years at a university of applied natural sciences and al-
though | have always been willing to cooperate with applied entomologists of the
agricultural, veterinary and medical sciences, | can say in good faith that in each
institution the approach to entomology is entirely different.

It is general knowledge that taxonomy worked without the type concept in
the first one-hundred year period of the Linnaean nomenclature. The second cen-
tennial up to the present produced an overall application of this concept making
the most of the advantages of the objective nature of preserved animal remains.
Some taxonomists say that much of the current methodology of taxonomy, in-
cluding the type-concept codified in the 1.C.Z.N. compel taxonomists to adopt a
19th century approach (cf. BALOGH and Papp, 1988) when the type-concept was
borne. Well, | am very well aware of the anachronistic nature of our daily work,
compared to the developments achieved in numerous other fields of human
knowledge. Indeed, a present-day reviser of an insect group often has to do much
of the work left undone by his predecessors by (a) widening the reference base of
names published in old and inadequate descriptions and (b) describing new
species. But why should the present stage of knowledge on an insect group like
flies mean that we are unable to use earlier information based on a poorly
preserved insect specimen or set of specimens in an objective way? Since our
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present methods are the result of many developments in techniques, not only cur-
rent abilities but our potential has become more than enough to produce descrip-
tions in a standard way which should avoid later re-examinations.

I am inclined to think | am lucky that | have been working on the taxonomy
of the lesser dung flies (Sphaeroceridae) with some Canadians, Americans and a
Czech for 20 years publishing descriptions with drawings on a standard that we
could largely do this business without exchanging i.e. re-examining type-speci-
mens. Acarologists have from the beginning almost obligatorily figured their new
species, this way condensing a vast amount of information into small space and
elaborated a code system for location and names of various setae.

Summarily, | believe, the type-concept is only useful when little is known
about the species. Is there anybody in recent times, who has been in need of stu-
dying the types of Musca domestica, Stomoxys calcitrans, Drosophila melano-
gaster, Leptinotarsa decemlineata or Cimex lectularius.

Proposed solutions, in lieu of a summary, or, how to change the Code to
reach the golden age when type-specimens will become as they actually are: use-
ful and precious tools but only tools for science.

1. It must be accepted by all that the ownership of the type-specimens of in-
sect and other animal species and the responsibility to keep their original state of
preservation, belong exclusively to those individuals, institutes, museums, prov-
inces or states, which have spent money for their collection, preparation and pres-
ervation.

2. It is only the availability for inspection at its normal place of storage
which should be the right of any member of the scientific community. Therefore
only the owners have the right to give permission for any change to the state of
preservation of type-spécimens and it must remain a case of conscience for the
curator involved whether permission be granted for dissection, or even non-inva-
sive methods e.g. microtomography etc. Similarly the decision to despatch types
to other workers must remain the prerogative of the owner.

3. It is proposed that all future descriptions of new species and revisions be
valid only by depicting differentiating characters in an identifiable way to avoid
later repeated re-examinations.

4. The present articles codifying rules (recommendations) for type-speci-
mens should be expanded to include rules for forming (fixing) reference bases.

Though an original description of a “new” species is the first step to the
knowledge of that species, it does not necessarily follow that it is the most im-
portant step, or even important at all. The author acts only as a representative of
the whole mankind, but being a pioneer only, he or she does not deserve more
honour by printing his or her name after the name of the species for centuries to
come than subsequent scientists who make that piece of knowledge usable for
mankind by widening the reference base for that given species. It is proposed that
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the name hunters be discouraged by new articles, e.g. replacement names be reg-
istered with the name of the I.C.Z.N. or the journal of its publication and not on
the author, and, that replacement name could possibly be put on the Official List
of Specific/Generic Names in Zoology in the normal course of procedure.

5. Even if we adhere strictly to the concept of uniform zoological nomen-
clature, we should at the same time settle rules for allowing methods for handling
and of fixing type-specimens specific for animal groups.

6. Every new rule should promote the stability of nomenclature with special
regard to names in ordinary use in applied sciences. Thus, a reasonable reform of
the Code should accompany a preservation of all the useful rules for stability in
the present Code.

I am convinced that all the problems mentioned in are of a methodological
nature requiring a new consensus of taxonomists. Consequently, | invite you all
to correspond with colleagues on this matter that through discussion we might
produce better nomenclatorial rules (see TUBBS, 1994) in order to serve the biol-
ogical sciences of the 21st century.

Acknowledgement - | am grateful to Mr DAVID HENSHAW (Waltham
Abbey, England, U.K.) for improving the English of the manuscript and for his
useful comments.
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ON THE GENUS DITYLOMORPHULA, WITH
DESCRIPTION OF A NEW SPECIES FROM
KENYA (COLEOPTERA: OEDEMERIDAE)

X. A Vazquez

Departament de Biolégia Animal, Unitatd Artropodes, Facultat de Bioldgia
Universitat de Barcelona, Diagonal, 645, 08028 Barcelona, Spain

The genus Ditylomorphula Svinia, known hitherto from western Africa, is defined on the
basis of material from eastern and southern Africa. The presence of a medial projection at
the apical emargination of the male stemite IX is considered as an apomorphic character
state shared by Ditylomorphula, Ditylomorphus Svinita, Chitona Schmidt, Pseudolycus
Guérin, Eopselaphus Svihia, Copidita Leconte, Rhinoplatia Horn, and Thelyphassa
Pascoe. In addition, D. merkli sp. n. from Kenya is described. The shape of the male genita-
lia suggest that it is closely related to some undescribed southern African species.

Key words: new species, Ditylomorphula, Coleoptera, Afrotropics

The knowledge of Afrotropical Oedemeridae is poor. Several new species
were described by CASTELNAU (1840), GERSTAECKER (1871, 1873), RITSEMA
(1875), Haro1d (1879), Karsch (1881), Fairmaire (1883, 1885, 1896), and
Gestro (1892). BLAIR (1926) revised the Southern African species. PIC (1906,
1914, 1922a, 1922b, 1930, 1935, 1939, 1950, 1952a, 19526, 1953) added most
species descriptions, all lacking relevant data. Recently, Svin1a (1984, 1985,
1987, 1991) resumed the study of Afrotropical Oedemeridae.

THE GENUS DITYLOMORPHULA

The genus Ditylomorphula was erected by SVIHLA (1985) based on D. bi-
coloripes (PIC, 1922), and six further unnamed species from western Africa.
However, | have examined specimens from eastern and southern Africa which
represent several species. Thus, Ditylomorphula seems to be a widespread Afro-
tropical genus.

The species of this genus occurring in western Africa have similar habitus
and coloration, while the species of the remaining areas have a rather different
habitus and are more diverse in colour patterns.

On the basis of the material that | have examined, the genus Ditylomorphu-
la can be defined by the following characters (see also §VIHLA, 1985):

- body slender
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- both mandibles bifid at apex

- last segment of maxillary palpi securiform to cultriform

- eyes vaulted, small to very large

- antennae filiform exceeding well elytral midlength, the last segment nar-
rowed from its midlength to apex

- pronotum more or less cordiform, with shallow anterolateral depressions

- claws simple, thickened basally only

- elytra parallel-sided or weakly widened posteriorly

- male pygidium rounded or shallowly emarginate at apex, last stemite
rounded, truncate or slightly emarginate

- last stemite slightly to moderately shorter than pygidium in male, weakly
shorter than pygidium in female

- male stemite IX with strong, bifid medial projection at apical emargination

- tegminite laminar

- parameres usually pubescent and rounded in cross section, but may be almost
glabrous and/or flat in cross section

- basal apodeme of median lobe concave, with small, unpigmented crest

- apical region of median lobe toothed dorsally, with one or two pairs of teeth
or several denticles

- bursa copulatrix relatively small, as long as or only slightly longer than sper-
matheca

The male genitalia of all examined species have a medial projection at api-
cal emargination of stemite 1X. This stmcture appears to be a true synapomorphy
of Ditylomorphula SVIHLA and Ditylomorphus SVIHLA (Afrotropical), Chitona
SCHMIDT (Palaearctic and Afrotropical), Pseudolycus GUERIN (Madagascarian
and Australian), Eopselaphus SVIHLA (Oriental and Madagascarian), Copidita
LECONTE and Rhinoplatia HORN (Nearctic; see ARNETT, 1951), and Thelyphassa
PASCOE (New Zealand and southern Polynesia; see HUDSON, 1975). Possibly
some other genera which stemite 1X has not been described yet, belongs also to
this group.

The highly variable number of dorsal teeth of the median lobe, the different
characters of parameres and the rather dissimilar habitus of the examined species
is conspicuous, suggesting paraphyly within the examined, and mostly unde-
scribed species of Ditylomorphula. One of these species, from Kenya, is de-
scribed below.

Ditylomorphula merkli sp. n.

Holotype, d: Kenya, Mt. Elgon Nat. P., near Chepnyalil Cave, dry evergreen montane forest,
2500 m / at light, No. 509, 24-28.1.1992, O. Merkl & G. Varkonyi. Paratypes: 1d, 4 CC; same data
as the holotype. Holotype and paratypes are deposited in the Hungarian Natural History Museum,
Budapest.
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Male (Fig. 1)

Length: 10.5-10.7 mm. Head, pronotum and elytra brown, the latter usually slightly paler,
yellowish. Apices of mandibles and maxillary palpi piceous. Antennae piceous with each segment
narrowly brownish basally and apically. Femora yellowish with piceous apical third, tibiae and tarsi
piceous. Abdomen testaceous with yellowish apical segment. Thoracic sternites yellowish. Body
clothed with flavous, thin, recumbent, moderately dense and long pubescence.

Head slightly elongate (HW/HL=1.3-1.4), somewhat broader than pronotum (HW/PW=11).
Punctation dense, moderately large and deep, between punctures strongly microsculptured. Eyes
medium-sized, rather vaulted, shallowly sinuate. Frons between eyes distinctly broader than bet-
ween antennal pits (FWE/FWA=1.4-1.5). Interocular area broad (FWE/EYW=1.8-2.0). Maxillary
palpi (Fig. 13) large, elongate, last segment cultriform, widest subbasally, its outer margin some-
what emarginate preapically. Antennae very long, slender, reaching apical fifth of elytra, segment |
2.5x as long as segment 11, segment Il 1.9-2.I1x as long as I1, segments I11-V gradually increasing,
segments V-XI gradually decreasing in length, segment XI slightly shorter than X and somewhat
emarginate in middle.

Pronotum moderately cordiform, narrow, longer than wide (PL/PW=1.2). Anterolateral de-
pressions shallow but distinct, mediobasal one hardly visible. Disc with a longitudinal, short, nar-
row, superficial sulcus medially. Discal surface rather densely and coarsely punctate.

Elytra weakly widened posteriorly, elongate (EL/EW=3.1-3.2), with four moderately promi-
nent costae. Surface densely, rugosely punctate and strongly microsculptured. Pubescence longer
and thicker than that on pronotum and head.

Legs long and slender, tarsi slender, segment | about 1.5x as long as segment Il in protarsi,
about twice in mesotarsi, about 2.5x in metatarsi.

Terminalia. Pygidium (Fig. 11) somewhat emarginate at apex. Last sternite (Fig. 11)
rounded apically, approximately as long as 3/4 length of pygidium. Sternite VIII (Fig. 5). Sternite
IX (Figs 8-9) with minute denticles at medial projection. Tergite 1X (Fig. 10). Tegminite (Fig. 2).
Parameres (Figs 6-7) as long as 2/5 length of tegmen, slender, densely pubescent, barely divergent
towards apex. Median lobe (Figs 3-4) straight, slender, elongate, with a single pair of preapical
teeth, ostium situated far from teeth, gonoporus sclerotized; basal apodeme concave, with a small,
unpigmented crest, supporting sclerite attached into the concavity of basal apodeme.

Female

Length: 12.2-12.5 mm. Head slightly longer (HW/HL=1.2-1.3), narrower than or as broad as
pronotum (HW/PW=0.9-1.0). Eyes hardly smaller (FWE/FWA=1.3-1.4; FWE/EYW=1.9-2.2).
Maxillary palpi (Fig. 14) smaller, not elongate, last segment securiform, widest behind middle. An-
tennae shorter, reaching apical fourth of elytra, segment | 2.4-2.9x as long as segment 1l, segment
Il 1.8-22X as long as Il. Pronotum less elongate (PL/PW=1.1-1.2). Elytra occasionally more
elongate (EL/EW=3.1-3.3).

Terminalia. Last sternite (Fig. 12) rounded apically, slightly sinuate at sides. Pygidium (Fig.
12) barely emarginate at apex, slightly longer than last sternite. Bursa copulatrix relatively small,
subspherical, spermatheca about as long as or slightly shorter than bursa, spermathecal gland com-
paratively short (Fig. 15).

The new species is named in honour of Dr Ott6 Merki, Hungarian Natural History Mu-
seum, Budapest.

Diagnosis

The two species of Ditylomorphula, D. bicoloripes (PIC) and D. merkli sp.
n., have very different male genitalia suggesting far relationship. According to
the shape of the male genitalia, D. merkli sp. n. is closely related to some unde-
scribed species from southern Africa (VAZQUEZ, unpublished).
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Figs 1-7. Ditylomorphula merkli sp. n.: 1= habitus of male, 2 = tegminite, 3 = median lobe, lateral
view, 4 = apex of median lobe, dorsal view, 5 = male sternite VIII, 6 = tegmen in ventral, 7 = lat-
eral view. Scales in mm. (ost: ostium; scg\ sclerotized gonoporus)
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Figs 8-15. Ditylomorphula merkli sp. n.: 8 = male stemite IX in ventral, 9 = same, lateral view,
10 = male tergite 1X, 11 = last abdominal segment of male, 12 = same, female, 13 = last segment of
maxillary palpi of male, 14 = same, female, 15 = female internal copulatory organs. Scales in mm
(bco: bursa copulatrix; mpr. medial projection; ovi: oviduct; sec: seminal canal; sgl: spermathecal
gland; spe: spermatheca; vag: vagina)
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The males of two species may be distinguished by the following key (the
female of D. bicoloripes (PIC) is unknown):

1 Median lobe multidentate. Parameres short, as long as 1/5 length of tegmen
D. bicoloripes (PIC)

- Median lobe with a single pair of preapical teeth. Parameres longer, as long
as 2/5 length of tegmen
D. merkli sp. n.

Remarks. The specimens of D. merkli are rather homogeneous in external
characters but the shape of the pronotum and the discal depressions are somewhat
variable and the longitudinal furrow may be almost obsolete. However, the pro-
notum in oedemerids usually presents intraspecific variation. The elytral colour-
ation is occasionally not paler than that of head and pronotum.

Acknowledgements - My thanks are due to Dr Otts6 Merkl of the Hungarian Natural History
Museum for the loaned material.

List of abbreviations

EL - length of elytra from humeral line to apex

EW - width of elytra across humeri

EYW - dorsal width of eye

FWA —minimum width of irons between antennal pits
FWE - minimum width of irons between eyes

HL1 - length of head from proximal edge of eyes to proximal margin of labrum
HW - width of head comprising eyes
PL - maximum length of pronotum

PW  —maximum width of pronotum
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APYSTOMYIIDAE, A NEW FAMILY
OF ASILOIDEA (DIPTERA)

Nagatomi, A. and N. Liu

Entomological Laboratory, Faculty ofAgriculture
Kagoshima University, Kagoshima 890, Japan

Apystomyiidae, a new family of the Asiloidea, contains Apystomyia elinguis Metander,
1950 (from California and Mexico) only, which is different considerably in many character-
istics from the members of Bombyliidae, Hilarimorphidae and Scenopinidae (including the
Proratinae). Unfortunately the immature stages of Apystomyiidae are still unknown. With 31
figures.

Key words: new family, Diptera, Asiloidea, Apystomyiidae

There was some reluctance to install a new family whose phylogenetic po-
sition is still vague. However, because the taxon is so distinct, it will be inevit-
able that someone will do it sooner or later.

Apystomyia was originally placed in the Bombyliidae as a member of the
subfamily Proratinae. Recently, the genera of Proratinae except Apystomyia, that
is, Acaenotus, Alloxytropus, Caenotoides, Caenotus, Jackhallia and Prorates
have been removed to the Scenopinidae (YEATES, 1992; NAGATOMI, LIU &
Yanagida, 1994). Thus, Apystomyia stands alone now and will represent an in-
dependent family. What is the most closely related family of Apystomyiidae? Re-
grettably, it has not yet been determined.

This paper is dedicated to Dr N. L. EVENHUIS (Bishop Museum) who pre-
pared the specimens of Apystomyia and urged us to study them. Dr EVENHUIS
also critically read the manuscript. Without his help and encouragement, the
preparation of this paper would not have been possible. We are much indebted to
Dr P. H. ARNAUD, Jr. and the late Dr A. L. MELANDER, the collectors of the ma-
terial upon which the present paper is based. Sincere thanks are also expressed to
Mr K. YANAGIDA and Miss K. MOROI (Kagoshima University) for their aid in
many ways.

Apystomyiidae fam. n.

Type genus: Apystomyia MELANDER, 1950.
Eyes of male contiguous and with upper facets larger than lower facets;
eyes of female widely separated; female frons wider toward vertex and wider
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than one eye; female frons and face making a staircase just above antenna; face
markedly wider below. Antennal segments 1-2 short and not longer than wide;
segment 1 much smaller than segment 2; flagellum compressed, elongate oval,
longer than preceding segments 1+2, with thin short apical style having terminal
minute spine. Proboscis fleshy and short. Palpus 1-segmented, small, thin, and
with apical portion swollen. Thorax strongly humped and with scattered long
strong hairs; scutellum with strong marginal hairs (which are 12 or so in male
and s in female); pleura bare. Thickening of costa ending at apex of vein Mi;
vein Rs ending above and vein Mi ending at wing apex; vein Ra rather vertical
and short; 2 nd posterior cell with long basal petiole; petiole of anal cell conspicu-
ously long; 1st and 2nd basal cells small; discal cell long and with apical part
quadrate; 4th posterior cell and axillary cell very large and the latter strongly
arched posteroproximally; alula well devoloped but small. Female mid leg nor-
mal, but male mid tibia with a spinelike ventral process before apex and mid ba-
sitarsus dilated ventrally at apical portion. Tibial spurs and empodium absent.
Mid coxal prong absent. Male abdomen gradually tapering apically. Female ab-
dominal segment 4 trapezoid and abruptly narrower than segments 1-3, and seg-
ments 5-8 narrow.

The Apystomyiidae (including one genus and species only) may be distin-
guished from the Scenopinidae (including the genera of Proratinae), Therevidae,
Bombyliidae, Hilarimorphidae and the genus Heterotropus (which may also rep-
resent an independent family) as shown in the key modified from NAGATOMI,
Liu & Yanagida (1994).

KEY TO APYSTOMYIIDAE AND ITS RELATED TAXA
BY EXTERNAL CHARACTERS
(partly modified from NAGATOMI, LIU & YANAGIDA, 1994)

1 Three veins arising from apical portion of 2nd basal cell 2
- Four veins arising from apical portion of 2nd basal cell Therevidae

2 (1) Vein Mi ending at wing margin distinctly below wing apex, but if not, then
vein Mz always present 3

- Vein Mi ending at wing margin above or at wing apex or ending at vein Rs,
and vein M2 absent (exceptionally vein Mi incomplete or ending at wing
margin distinctly below wing apex, but in the latter case vein Ma absent as
well as vein M2 Scenopininae (Scenopinidae)

Acta tool. hung. 40, 1994



APYSTOMYIIDAE, A NEW FAMILY OF ASILOIDEA (DIPTERA) 205

3 (2) Eye with posterior margin not indented; occiput flattened; eye with lower
facets much smaller than upper facets (in Acaenotus upper most facets near-
ly equal in size to lower facets and distinctly smaller than median facets); ti-
biae without seriate spines; vein Ra+s branched; vein M2 present; anal cell
petiolate; anal lobe of wing well developed (after Melander, 1950; Hall,
1972; Hull, 1973; Yeates & Irwin, 1992; Y eates, 1992)

4

- Some of the characters above absent 7

4 (3) Vein Rs ending at wing margin distinctly below wing apex; thickening of
costa continuous around wing margin

- Vein Rs ending at wing margin at or above wing apex; thickening of costa
ending at apex of vein R4, Rs or Mi 6

5 (4) Proboscis shorter than face; antennal flagellum abruptly widened near base
or around middle and with style stout
Caenotus (Scenopinidae: Proratinae)

- Proboscis longer than face; antennal flagellum rather gradually tapering api-
cally and with style thin

Heterotropus (neither Scenopininae + Proratinae

nor Bombyliidae + Hilarimorphidae)

6 (4) Vein Ra rather vertical and short; vein Mi ending at wing apex; anal lobe of
wing strongly arched posteroproximally; male mid tibia with a spine-like
ventral process before apex and basitarsus dilated ventrally at apical portion
(missing in female) Apystomyiidae

- Vein Ra rather horizontal and longer; vein Mi (or Mi+) ending at wing
margin distinctly below wing apex; anal lobe of wing not strongly arched
posteroproximally; male mid tibia and basitarsus normal as in female

Proratinae (excluding Caenotus) (Scenopinidae)

7 (3) Discal cell absent; vein Rs+5 and Mi+2 rather similarly forked, each fork
not longer than its stem (Fig. 40) (after Me ALPINE, 1981)
Hilarimorphidae

- Discal cell usually present (Figs 36, 37), but if not (Figs 38, 39), then Ra+s
and M1+2 not similarly forked (after McALPINE, 1981) Bombyliidae
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Genus Apystomyia MELANDER

Apystomyia MELANDER, 1950: Pan-Pacific Ent. 26: 146. Type species: Apysto-
myia elinguis MELANDER, 1950 from California (by original designation).
HULL (1973: 229-230) gave a detailed description of Apystomyia based on

one paratype male.

Apystomyia, a monotypic genus, is easily separated from the genera of Pro-

ratinae as shown in the key (couplet 6) modified from NAGATOMI et al. (1994).
The characters mentioned in the family diagnosis are repeated below for co-

herence.

Male

Head: Eyes contiguous; upper facets larger than lower facets; eye margin to
antenna may have a longitudinal polished part; face markedly wider below; occi-
put swollen, except flat upper part (if it is not due to abdominal condition of the
specimen); antenna shorter than distance from antenna to median ocellus; anten-
nal segments 1-2 short and not longer than wide; segment 1 much smaller than
segment 2 ; antennal flagellum compressed, elongate oval, longer than preceding
segments 1+2, with thin short apical style having terminal minute spine; probos-
cis fleshy and short; palpus 1-segmented, small and thin, with apical portion
swollen; paired long strong hairs present on frontal triangle and ocellar triangle;
lower occiput with a cluster of dense strong hairs.

Thorax: Mesonotum strongly humped, and with scattered long strong hairs
(except anterior part); scutellum with 12 (or so) marginal strong hairs; pleura
bare; prostemum joined with proepistemum.

Wing: Two submarginal cells, 4 posterior cells and discal cell present; vein
Rs ending above and vein Mi ending at wing apex; vein FU rather vertical and
short; 2 nd submarginal cell wide and short; 2nd posterior cell with long basal pe-
tiole; petiole of anal cell conspicuously long; 1st and 2 nd basal cells small; discal
cell long and with apical part quadrate; 4th posterior cell and axillary cell very
large and the latter strongly arched posteroproximally; alula well developed but
small; thickening of costa ending at apex of vein Mi; costa black setose up to end
of vein Mi; calypter, alula and anal lobe of wing with white fringe.

Legs: Mid tibia with a spine-like ventral process before apex and mid tar-
somere 1 dilated ventrally at apical portion; mid tarsomere 1 about as long as tar-
somere 2 and shorter than fore and hind tarsomere 1; one seta standing closely
together with ventral process on mid tibia; longer erect hairs present on posterior
surfaces of fore and mid femora, anterior and posterior surfaces of hind femur
and dorsal surface of each tibia; empodium absent.

Abdomen: Tapering posteriorly; roughly twice as long as mesonotum +
scutellum; tergum 2 without mid-posterior modified setose patch.
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Female

Similar to male except as follows.

Head: Eyes widely separated; irons wider toward vertex and wider than one
eye; frons and face making a staircase just above antennae; lower occiput and
gena developed below eye; lower occiput without a cluster of dense strong hairs;
frons (except lower and lateral parts) with some (s or so) strong hairs; vertex and
upper occiput also with strong hairs.

Thorax: Hairs on mesonotum and scutellum may be shorter and less abun-
dant than in male and the marginal strong hairs on scutellum may become s in
number.

Wing: Melander (1950) wrote, *wings subhyaline, not milky, posterior
veins more or less like anterior’.

Legs: Mid leg normal (mid tibia without a spine-like ventral process; mid
tarsomere 1 longer than tarsomere 2 and not dilated ventrally); hairs on femur
and tibia shorter than in male.

Abdomen: Segment 4 trapezoid and abruptly narrower than segments 1-3;
segments 5-8 narrow; posterior borders of segments 4-7 pale in color; segments
1-4 with minute pile or nearly bare; segments 5-8 shorter pilose.

Apystomyia elinguis MELANDER
(Figs 1-31)

Apystomyia elinguis MELANDER, 1950, Pan-Pacific Ent. 26: 147.
Type locality: California.

Male

Head (Figs 2-3): Head and its appendages dark brown to black; head except
appendages shining; ocellar triangle and frontal triangle each with a pair of
longer black hairs; vertex, occiput, gena and face with black hairs which are
longer on lower occiput and gena and are dense on lower occiput; area above oc-
cipital foramen bare; antennal segment 3 pale tomentose; ocellar triangle 0.9
times as long as wide; antennal segments 1, 2, 3 and style from inner view ? :
100: 300 : 100 and their relative widths viewed from the side ? : 150 : 175 : 25
[head is crushed in specimen on hand and each part is not measured].

Thorax: Shining black; mesonotum and scutellum with sparse erect black
hairs; rest of thorax bare.

Wing (Fig. 4): Membrane whitish grey; veins whitish grey, except for veins
C (up to before end of vein Rs) and Sc which are dark brown; halter dark brown;
basal petiole of 2nd posterior cell 4.0 times as long as r-m crossvein and petiole
of anal cell 4.3 times as long as m-cu crossvein (between discal and anal cells).
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Legs (Fig. 5): Dark brown to black; hind tarsus pale in color, but tarsomere
5 and apices of tarsomeres 1--2 dark brown to black; legs pale gray pollinose;
coxa and femur with pale pile which may change into black on fore and mid
coxae; hairs are longer and erect on posterior surfaces of fore and mid femora
and anterior and posterior surfaces of hind femur; relative lengths of segments
(excluding coxa and trochanter) of fore leg 300 : 313 : 100 : 50 : 38 : 25 : 44, of
mid leg 275 : 338 : 75 : 88 : 38 : 25 : 44, of hind leg 338 :375 : 100 : 69 : 38 : 25
:44 and in hind leg viewed from the side relative widths of femur, tibia, and tar-
someres 1-3, 50 :31 :25 : 19 : 25.

Abdomen: Dark brown to black, and pale gray pollinose; abdomen above
and below with short sparse white pile which becomes longer on sides of dorsum
(long and dense on sides of terga 1-3).

Length: Body 2.8 mm; wing 2.3 mm; fore basitarsus 0.20 mm.

Female

Similar to male except as follows:

Head (Figs 6-15): Frons, vertex, and upper occiput with strong longer
black hairs; lower occiput without a cluster of dense strong hairs; hairs on face
and gena shorter than in male; ocellar triangle o.s times (N=2) as long as wide;
antennal segment 3, 1.2-1.7 times (N=4) as long as wide and 2.5-2.8 times
(N=2) as long as style (minus spine); [head is crushes in specimens on hand and
each part is not measured].

Thorax: See generic diagnosis.

Wing: See generic diagnosis; basal petiole of 2nd posterior cell 3.7-6.0
times (N=3) as long as r-m crossvein and petiole of anal cell 5.6-7.0 times (N=3)
as long as m-cu crossvein.

Legs: See generic diagnosis; tarsus wholly brown to dark brown; hairs on
legs wholly black; relative lengths of segments of fore leg 289 (271-314) : 275
(275-300) : 100 : 41 (36-43) :29 :29 : 43, of mid leg 286 (271-314) : 297 (271-
329) : 100 : 66 (57-71) : 38 (29:43) :29 : 45 (43-50), of hind leg 347 (329-371) :
382 (343-429) : 105 (100-114) :71 : 41 (36-43) : 29 : 43, and in hind leg viewed
from the side relative widths of femur, tibia and tarsomeres 1-3, 61 (57-71) : 40
(36-43) :29 :26 (21-29) :21; (N=4).

Abdomen (Figs 26-27): See generic diagnosis; pile on abdomen black.

Length: Body 2.2-2.1 mm (N=4); wing 1.9-2.3 mm (N=3); fore basitarsus
0.18 mm (N=4).

Distribution. North America (California) and Mexico.

Specimens examined (1 d, 4 CC): CALIFORNIA: 1d (paratype), 1 C,
Wrightwood, 24, v. 1945, A. L. MELANDER; 1 C, Camp Angelus, 26. v. 1947, A.
L. MELANDER. MEXICO: 2 CC, B. Calif., Sierra, San Pedro Martir, Rancho
Viejo, el. 7,000 ft., 13. vi. 1953, P. H. ARNAUD, Jr.
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MELANDER (1950: 147-148) wrote, 'Holotype and allotype: Wrightwood,
on the north slope of San Gabriel Mountains, California, May 24, 1945. The spe-
cimens were discovered in sweepings from vegetation along the small stream
which later disappears in Sheep Creek Canyon. Paratypes: Five males, six fe-
males: with the types, and Sheep Creek Canyon, same day; Camp Angelus and
Sugarloaf Mountain in the San Bernardino Mountains, May to July; and near
Keene Camp on Mount San Jacinto, June 7, 1942. The specimens from Sugarloaf
Mountain were found along the overflow from a small spring at elevation about
7,000 feet. The species seems to be subalpine and attracted to moisture. Apysto-
myia, Greek, literally, a fly of which nothing is known; elinguis, Latin, without a
tongue.’

MOUTHPARTS AND GENITALIA OF APYSTOMY1A ELINGUIS

Female mouthparts (Figs 6-15)

Labrum somewhat longer than wide, about as long as cibarial pump, wider
basally, and truncate at apical margin; hypopharynx nearly as long as labrum and
subtriangular; epipharynx shorter than labrum, longer than wide and rectangular;
cibarial pump somewhat wider than labrum, about as long as wide, and with lat-
eral margins convex outward; palpus 1-segmented, nearly as long as cibarial
pump, thin, with apical portion widened and rounded at apex; lacinia thin and
about as long as palpus; labellum roughly as long as or longer than cibarial pump
and theca respectively, and with ventral outer part sclerotized.

Specimen examined: MEXICO: 2 CC, B. Calif., Sierra, San Pedro Martir,
Rancho Viejo, el. 7,000 ft., 13. vi. 1953, P. H. ARNAUD, Jr.

The mouthparts of Apystomyia elinguis (C) are similar to those of Hilari-
morpha sp. (d) (see Figs 440-443 in NAGATOMI and SOROIDA, 1985) by having
labrum + cibarial pump and labellum + theca each comparatively short, but may
be distinguished from the latter by having the labrum truncate apically.

Regrettably no comparison has been made concerning the structure of
mouthparts between Apystomyia and the members of Scenopinidae (Scenopini-
nae + Proratinae) and primitive Cyclorrhapha (Platypezidae, Lonchopteridae,
Ironomyiidae, Sciadoceridae and Phoridae).

Male genitalia (Figs 16-25)

The male genitalia of Apystomyia elinguis are peculiar. Cercus wide, nar-
rowed and rather rounded apically. Sternum 10 wide and rather pentagonal. Ter-
gum 9 bifurcate except large basal part and transverse median band (or with pos-
terolateral part protruding apically and pointed, and with ventral median bridge at
base of sternum 10). Fused gonocoxites rather semicircular in ventral view, and
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concave at posterior margin. Gonostylus in lateral view triangular and longer
than wide. Phallus single-lobed, cylindrical with a short apical tooth directed ven-
trally, and with anterolateral ventral process. Dorsal bridge situated at the base of
phallus and consisting of anterior transverse bar and paired lateral bar directed
anteriorly. Aedeagal apodeme stick-like and somewhat wider apically. Tergum 8
much shorter than sternum 8. Abdominal segments 7-8 are compressed laterally
in the specimen examined, but it is certain that this condition is not normal but
accidental.

Specimen examined: California: 10, Wrightwood, 24. v. 1945, A. L. Me-
LANDER.

Apystomyia is different in the structure of male genitalia from the genera of
Proratinae as indicated below. From Caenotus: distiphallus single-lobed; sternum
9 absent; fused gonocoxites not bifurcate; paired tergum 9 contiguous at mid-dor-
sal base. From Alloxytropus, Caenotoides and Prorates: distiphallus single-
lobed, short and wide; gonocoxal apodeme, hanging-bell phallus and cord-like
phallus entirely absent.

The male genitalia of Apystomyia differ markedly from those of Hilarimor-
pha (Hilarimorphidae) in the following respects: tergum 9 (except basal part)
divided into two processes; paired gonocoxites entirely fused, without mid-longi-
tudinal ventral furrow and without posterolateral long stout process; phallus with
anterolateral long ventral process and without rectangular large ventral plate di-
rected anteriorly; dorsal bridge consisting of mid-posterior transverse bar and lat-
eral longitudinal bars; connecting lateral sclerite is absent between free dorsal
and ventral plates which exist in Hilarimorpha.

Paired endophallic sclerites are absent in Hilarimorpha, Caenotoides, Pro-
rates, Alloxytropus, etc. and appears to be also so in Apystomyia. However, it ap-
pears that the basiphallus (= basal part of endophallus) is present in Apystomyitf ;
(as well as in the genera of Proratinae) but absent in Hilarimorpha. For male
genitalia of Hilarimorpha, see NAGATOMI (1982) and NAGATOMI et al. (1991).

Female genitalia (Figs 28-31)

Terga 6-8 rectangular; sterna 6-8 narrower than terga 6-8, rectangular and
distinctly longer than wide; intersegmental membrane between segments 6 & 7
and that between 7 & 8 rather long. Cercus elliptical and longer than wide. Ter-
gum 9 (or tergum 9+10) rectangular and wider than long. Acanthophorites entire-
ly absent. Sternum 10 elliptical and wider than long. The genital furca is indistin-
guishable or absent.

Specimen examined: CALIFORNIA: 1 C, Wrightwood, 24. v. 1945, A. L.
MELANDER.

The female terminalia of Apystomyia are different markedly from those of
Acaenotus, Alloxytropus, Caenotoides, Caenotus, and Prorates (Scenopinidae:
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Figs 1-3. Apystomyia elinguis, male: 1= lateral view, 2 = head, anterior view (from Hul1, 1973),
3 = antennal flagellum and apical portion of segment 2, inner view. Note thet a pair of strong hairs
on Irons and ocellar tubercle are omitted in Fig. 2
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Figs 4-5. Apystomyia elinguis, male: 4 =wing, 5 = mid tibia (apical portion) and tarsomeres 1-2.
posterior view
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Figs 6-15. Female mouthparts of Apysiomyia elinguis [macerated in KOH solution]: 6 = head,
anterior view, 7 = palpus and lacinia, 8 = labella, anterior view, 9-10 = theca and labclla, ventral
and lateral views, 11-12 = labrum, hypopharynx, cibarial pump, etc., ventral and lateral views,
13 = torma+clypeus, anterior view, 14 = cibarial pump, ventral view, 15 = labrum and epipharynx,
dorsal view (CL: clypeus, CP: cibarial pump, DC: dorsal cornu, ER: epipharynx, H: hypopharynx,
LC: lacinia, LE: labellum, LR: labrum, P: palpus, TH: theca, TO: torma)
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Figs 16-25. Male terminalia of Apystomyia elinguis [macerated in KOH solution): 16-18 = dorsal,
ventral and lateral views, 19-20 = tergum 9, cerci and sternum 10, dorsal and ventral views,
21 = apex of terminalia, posterior view, 22-25 = gonocoxites, gonostyli, dorsal bridge and aedea-
gus, dorsal, ventral, lateral and posteroventral views (AA: aedeagal apodeme, C: cercus, DB: dorsal
bridge, DH: distiphallus, GC: gonocoxite, GS: gonostylus, S7-S8: sterna 7-8, S10: sternum 10,
T7-T9: tcrga 7-9
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Figs 26-27. Female abdomen of Apystomyia elinguis: 26 = dorsal view, 27 = terga 1-4, dorsal
view [macerated in KOH solution] (C: ccrcus, TI-T8: terga 1-8)
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Figs 28-31. Female tcrminalia of Apystomyia elinguis [mecerated in KOH solution]: 28-29 = dor-
sal and ventral views, 30 = tergum 8, tcrgum 9, stermum 10 and ccreus, lateral view, 31 = tergum 9,
sternum 10, cerci and spermathecae, ventral view (C: cercus, S6-S8: sterma 6-8, S10: sternum 10,
SP: spermathecae, T6-T9: tcrga 6-9)

Acta zool. hunt". 40, 1994






APYSTOMYIIDAE. A NEW FAMILY OF ASILOIDEA (DIPTEHA) 211

Proratinae) by having the following characters: segment 4 trapezoidal and abrupt-
ly narrower than segmentsf 1-3; segments 6-8 narrow; intersegmental membrane
between segments 6 and 7 and that between 7 and 8 rather long; tergum 9 (or
9+10) without a row of stout spines and without paired anterolateral sclerites run-
ning ventrally; sternum 10 elliptical and wider than long.

For female genitalia of Scenopinidae (Scenopininae + Proratinae), see
Yeates (1992), Nagatomi, Liu & Yanagida (1994) and Nagatomi, Liu &
Evenhuis (1994).

Apystomyia is also different markedly from Hilarimorpha (Hilarimorphi-
dae) in the structure of female terminalia. Hilarimorpha ’[Abdomen] in female
gradually tapered, then abruptly narrowed behind segment 7’ (after WEBB, 1981:
604); sternum 8 evenly rounded posteriorly, about as long as tergum 8 + tergum
9, and usually somewhat wider than tergum 8; sternum 10 (= sternum 9 in NAGA-
TOMI, 1982) semicircular or subtriangular; genital furca distinct. For female ter-
minalia of Hilarimorpha, see WEBB (1974, 1981).

The female terminalia of Apystomyia are like those of Cyclorrhapha, be-
cause genital furca is indistinguishable or absent. However, this resemblance has
resulted from the parallel development without doubt.

Spermatheca (Fig. 31)

The number of spermatheca is three. Spermathecal duct is long, thin and ap-
pears to have no armature. Spermathecal capsule is markedly elongate, with base
widened and with apical portion gradually tapering toward end. Genital furca is
indistinguishable or absent.

Specimen examined: CALIFORNIA: 1 C, Wrightwood, 24. v. 1945, A. L.
MELANDER.

In the Scenopinidae (Scenopininae + Proratinae), the spermatheca are two
in number and genital furca is distinct.

A COMPARISON BETWEEN APYSTOMYIIDAE
AND OTHER RELEVANT FAMILIES

The orthorrhaphous Brachycera may be divided into six groups (see WOOD-
LEY, 1989; NAGATOMI, 1992; Yeates, 1992). A comparison between each of
these six groups and the Apystomyiidae is given below.

1. Stratiomyioidea + Xylophagoidea + Tabanoidea + Nemestrinoidea

In Apystomyiidae, (1) antennal flagellum is 2-segmented; (2) tibial spurs
are entirely absent; (3) empodium is absent; (4) female cercus is 1-segmented.
Many of the characters above are possessed by several taxa of the primitive or-
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thorrhaphous Brachycera, especially Nemestrinidae and Acroceridae. However,
no one will doubt that the Apystomyiidae does not belong to the group above.

2. Heterotropus

For diagnosis and systematic position of the genus Heterotropus LOEW,
1873, see YEATES & IRWIN (1992) who wrote, ’Evidence is presented that the
genus [= Heterotropus] does not belong in the Bombyliidae. Adult morphology
suggests that they are primitive members of the Asiloidea, and may be the sister-
group to the remaining asiloids. Larval morphology is discussed in relation to the
synapomorphies of the Asiloidea.’

Heterotropus is easily distinguished from Apystomyia and the genera of
Proratinae by the external characters as shown in the key of this paper (couplets 4
and 6). The male and female genitalia of Heterotropus (see YEATES & IRWIN,
1992) differ conspicuously from those of Apystomyia. Apystomyia must be separ-
ated at family level from Heterotropus.

3. Bombyliidae + Hilarimorphidae

Apystomyia was relegated to either Heterotropinae (Heterotropus + Prorati-
nae) or Proratinae (which does not include Heterotropus). Recently it was shown
that Heterotropus possibly represents an independent family isolated from the
Bombyliidae (see YEATES & Irwin, 1992), and that the Proratinae (except for
Apystomyia) belongs to the Scenopinidae (see Yeates, 1992 and NAGATOMI,
Liu & Yanagida, 1994).

MELANDER (1950: 146) wrote, 'This enigmatical little fly [= Apystomyia
elinguis MELANDER, 1950] does not seem to be related to any other genus, and
its assignment to the Heterotropinae [= Heterotropus + Proratinae] is made be-
cause it does not confirm with any other subfamily or family. Superficially the
neuration is of the same pattern as Prorates, that is, the same veins and cells are
present, but the proportions and dimensions of vein sections are so wholly dis-
similar that the resemblance can at best be only coincidental.’

HULL (1973: 222) wrote, "While | leave these flies all within the subfamily
Heterotropinae, it is entirely possible that flies like Caenotus COLE and Apysto-
myia MELANDER, and others, should be placed in a separate family. | leave them
in the Bombyliidae because there is so little difference in the venation from that
of certain other bombyliids, with the exception that some of these genera have a
forked fourth vein.’

According to these two authorities, it may safely be concluded that Apysto-
myia does not belong to the Bombyliidae.

The exact position of Hilarimorpha is uncertain. But judging from the
shape of antennal flagellum and the structure of male genitalia, this genus is ap-
parently most closely related to the Bombyliidae as an independental family. The
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male genitalia and female terminalia of Apystomyia differ markedly from those
of Hilarimorpha as discussed in the foregoing chapter. Apystomyia is similar
somewhat in wing venation to Hilarimorpha but is different from it in the follow-
ing points: discal cell present; petiole of anal cell very long; axillary cell strongly
arched posteroproximally. The antennal shape of Apystomyia is similar to those
of Hilarimorpha (Hilarimorphidae), Caenotus and Prorates of Proratinae (Sceno-
pinidae) and some genera of Bombyliidae.

4. Therevidae + Scenopinidae

Apystomyia was originally placed in the Proratinae. Recently, the genera of
Proratinae (except for Apystomyia) have been removed to the Scenopinidae from
the Bombyliidae as already mentioned.

Apystomyia differs from the genera of Proratinae by having the external
characters as shown in the key (couplet 6).

The male genitalia of Apystomyia are similar to those of the Proratinae by
having the following characters: (1) male tergum 9 divided into two parts along
mid-line; (2) gonocoxites completely fused with each other ventrally, with dor-
sally folded part narrow and confined to border; (3) dorsal bridge (in aedeagus)
consisting of a median junction or transverse bar and paired lateral longitudinal
bars, and U or V shaped (this character state is absent in Caenotus).

If Apystomyia belongs to the Proratinae, then gonocoxal apodeme and
hanging-bell phallus in Apystomyia are supposed to be atrophied and absent, but
U-shaped dorsal bridge is still existent. Apystomyia is highly specialized in vari-
ous parts which may include male genitalia.

However, Apystomyia deviates from the synapomorphic characters for
Scenopinidae (Scenopininae + Proratinae) in the following respects: (1) distiphal-
lus single-lobed; (2) spermatheca three in number; (3) genital furca indistinguish-
able; (4) abdominal tergum 2 without modified setose patch at mid-posterior part
(this is so in Caenotoides).

To assume secondary development may be easy in characters (1), (3) and
(4) but may be difficult in character (2).

Apystomyia will be at once distinguished from the members of Therevidae
and no mention will be necessary in this respect.

5. Asilidae + Apioceridae + Mydidae

Apystomyia apparently bears no resemblance to the members of Asilidae +
Apioceridae + Mydidae and may easily be separated at family level from them.

Regrettably, we have had no chance to study the Apioceridae personally.
WOODLEY (1989: 1388) wrote, 'Unfortunately, | have not found one conclusive
autapomorphic character that can be used to define the apiocerids as a mono-
phyletic group. In fact, they are possibly no more than plesiomorphic mydids.’
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6. Vermileonidae + Apsilocephalidae + Empidoidea + Cyclorrhapha

For the grounds on which the four taxa above are put together, see Naga-
TOMI et al. (1991) and NAGATOMI (1992). The most important character for it is
the shape of antennal flagellum which is not sporadically spread but widely or
prevalently distributed in the Empidoidea and primitive Cyclorrhapha having a
number of genera and species. Each of four taxa above is distinctive and Apysto-
myia cannot be fused with any of them.

Nevertheless, the male genitalia of Apystomyia, Atelestus (Empidoidea) and
Callotarsa (Cyclorrhapha: Platypezidae) are similar in general appearance to one
another. This was pointed out by WIEGMANN et al. (1993). However, this resem-
blance is not profound but superficial and has no phylogenetical significance,
judging from Fig. 2 in WIEGMANN et al. (1993). For details in the male genitalia
of Atelestus and some genera of Platypezidae, see Henning (1976).

However, it is curious that the wing form and venation of Apystomyia are
very similar to those of Platypezidae (see Figs 2-19 in KESSEL, 1981), although
in Apystomyia vein R4 is present. The female terminalia of Apystomyia look like
those of Cyclorrhapha, because the genital furca is indistinguishable or absent.
Yet, it is certain that Apystomyia is far apart phylogenetically from the Platypezi-
dae.

SYSTEMATIC POSITION OF APYSTOMYIIDAE

To which family is the Apystomyiidae most closely related, Bombyliidae,
Hilarimorphidae or Scenopinidae? It remains undetermined, but will be clarified
when the immature stages are found.

In relation to the genera of Proratinae (Scenopinidae), Apystomyia has the
following apomorphic characters: antennal segment 1 short and inconspicuous;
vein Ra rather vertical and short; vein Rs ending at wing margin before wing
apex; vein M] ending at wing apex; vein Mz arising from vein Mi; anal lobe of
wing strongly arched posteroproximally; thickening of costa ending at apex of
vein Mi; male mid tibia with a spine-like ventral process before apex and mid
tarsomere 1 dilated ventrally at apical portion; female abdominal segment 4
trapezoidal and abruptly narrower than segments 1-3, and segments 6-8 narrow;
genital furca indistinguishable or absent.

Apart from apomorphy or plesiomorphy, Apystomyia is markedly different
from the genera of Proratinae by having the distiphallus single-lobed, spermathe-
ca three in number, genital furca absent, and abdominal tergum 2 without modi-
fied setose patch (this is exceptionally so in Caenotoides of Proratinae).

Apystomyia looks like some Cyclorrhapha by having the following charac-
ters: irons and ocellar triangle have some strong hairs; female frons and face
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makes a staircase just above antennae (which is never a ptilinum, however); wing
form and venation is very similar to those of Platypezidae, although vein Ra is
present; male genitalia are similar in general appearance to those of Atelestus
(Empidoides) and Callotarsa (Platypezidae) (see Fig. 2 in WIEGMANN et al.,
1993); genital furca is absent. However, it is evident that Apystomyia does not be-
long to the Cyclorrhapha.

The following three monophyletic relationships are conceivable: (1) Ver-
mileonidae + Apsilocephalidae + Empidoidea + Cyclorrhapha; (2) Apysto-
myiidae + Empidoidea + Cyclorrhapha; (3) Apystomyiidae + Cyclorrhapha. One
of us (NAGATOMI) still believes that (1) above is more probable. More evidence
is needed in this respect and a key to solution is to find the immature stages.

The immature stages are unknown in Apystomyiidae (Apystomyia), Hilari-
morphidae (Hilarimorpha), Proratinae (Acaenotus, Alloxytropus, Caenotoides,
Caenotus, Jackhallia and Prorates) and Apsilocephalidae (Apsilocephala, Cles-
thentia and Clesthentiella).

Dr N. L. EVENHUIS (on February 9, 1994) wrote to us, 'The first instar lar-
vae can be collected by collecting gravid females and decapitating them and forc-
ing them to lay eggs on culture medium. The eggs hatch and first instar larvae
come out. This had been done successfully for other groups of flies such as Ta-
chydromiinae by Canadian workers. | have wanted to do this for bee flies such as
Mythicomyia because knowledge of the larvae is important to the phylogeny of
the group. | have been able to collect females, but getting them to lay eggs was
difficult.’

CRITIQUE TO SINCLAIRETAL. (1994) ON THE POSITION
OF APYSTOMYIA, HILARIMORPHA AND APSILOCEPHALA

Sinclair et al. (1994) but Apystomyia, Hilarimorpha and Apsilocephala in
the Therevidae as incertae sedis on the following two grounds: ’Gonostyli re-
tracted anteriorly to subapical position on the gonocoxites’; ’Lateral ejaculatory
processes (= endophallic sclerites) retracted, within base of phallus or absent.’

However, the characters above seem to have no significant value. In Apys-
tomyia and Apsilocephala, the position of gonostylus may be apical rather than
subapical. The subapical position of gonostylus is due to the extension of poste-
rior gonocoxite and the difference between “apical” and “subapical” is not defi-
nite according to the member within Bombyliidae or Therevidae + Scenopinidae,
because the degree of “subapical” is gradual.

The endophallic sclerites are absent in Apystomyia, Hilarimorpha, Sceno-
pinidae (Scenopininae + Proratinae), and some Therevidae, but present in Apsi-
locephala et al., Bombyliidae and some Therevidae. The sclerites may be larger
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on the whole in the Bombyliidae, but it is difficult to see the reduced or absent
sclerites as a synapomorphic character state for Therevidae + Apystomyia + Hi-
larimorpha + Apsilocephala.

SINCLAIR et al (1994) wrote, "The phallus of Hilarimorpha is very similar
to Henicomyia COQUILLETT [Therevidae] (IRWIN & LYNEBORG; 1981, Fig.
208).” However, we see no likeness whatever in the structure of phallus between
them. Henicomyia has one of the typical male genitalia of Therevidae, although
anterior margin of phallus is deeply V-shaped in dorsal or ventral view. The phal-
lus forms on body (in which dorsal and ventral plates are wholly fused with each
other) and is entirely isolated from gonocoxites in Henicomyia, but consists of
dorsal horizontal, ventral horizontal, and lateral vertical plates and is fused with
gonocoxites at anterolateral ends of dorsal plate in Hilarimorpha (see Fig. 48. in
NAGATOMI et al., 1991b).

The male genitalia of Hilarimorpha (Figs 1-3 in NAGATOMI, 1982 and Figs
47-51 in NAGATOMI et al, 1991b) is similar to those of Bombyliidae in the fol-
lowing respects: (1) in dorsal plate of phallus, anterior margin U (or V) shaped
and anterolateral end fused with gonocoxite; (2) fused gonocoxites with a longi-
tudinal ventral ditch along mid line. The Bombyliidae is a large family having
numerous genera and the characters (1) and (2) above each disappears in several
genera, probably occurring secondarily. The character (2) is apparently synapo-
morphic for Bombyliidae + Hilarimorphidae.

There is a possible synapomorphic character state for Apsilocephala + Cles-
thentia, that is, the male sternum 10 is bilobed posteriorly or concave at middle
of posterior margin (see Figs 4-5 and 18 in NAGATOMI et al, 1991b). It is still
believed to us that the assignment of Apsilocephalidae (including Apsilocephala,
Clesthentia and Clesthentiella) is neither Bombyliidae + Hilarimorphidae nor
Therevidae + Scenopinidae.

SINCLAIR et al. (1994) showed subepandrial sclerite (see Figs 16b, 17 &
19) in Apsilocephala, Caenotus (Scenopinidae: Proratinae), and Scenopinus, but
the sclerite in Caetonus certainly belongs to sternum 10 (see Figs 84, 92 & 100 in
NAGATOMI, LIU & YANAGIDA, 1994).

The male tergum 10 in Scenopinus glabrifrons (see Figs 14-16 in NAGATO-
MI, LIU & EVENHUIS, 1994) is identical with the subepandrial sclerite in Scenopi-
nusfenestralis in SINCLAIR et al. (1994). It is uncertain to us at present whether
or not the male “tergum 10” in Scenopinus glabrifrons and the female “sternum
11" in the Proratinae (see Figs 162, 168 and 175 in NAGATOMI, LIU & YANAGI-
DA, 1994) represent true tergum 10 and sternum 11.

The origin is unknown to us concerning the subepandrial sclerite in Apsi-
locephala, that in Scenopinus and the female genital furca in the orthorrhaphous
Brachycera. They will serve as muscle attachment.
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It is also uncertain to us whether the surstylus in Empidoidea is originated
from tergum 10 or is resulted from the posterolateral extension of tergum 9. On
the other hand, it is almost certain that the surstylus in Apsilocephala is homolo-
gous with posterolateral extension of tergum 9 in Clesthentia.

One of us (Nagatomi) still holds the following idea: Apsilocephala (as
well as Clesthentia and Clesthentiella) does not belong to Therevidae + Sceno-
pinidae and is the most closely related extant outgroup of Empidoidea + Cyclor-
rhapha; Hilarimorpha is more similar phylogenetically to the Bombyliidae rather
than to Therevidae + Scenopinidae; the nearest extant relative of Apystomyia is
vague.
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MORPHOLOGY OF THIRD INSTAR LARVA
AND PUPARIUM OF THREE HELEOMYZID
SPECIES (DIPTERA: HELEOMYZIDAE)

L. Papp

Department ofZoology, Hungarian Natural History Museum
H-1088 Budapest, Baross utca 13, Hungary

Third instar larvae and puparia of three common heleomyzid species - Suillia pallida
(Fal1eén), Suillia univittata (von Roser) and Heleomyza captiosa Gorodkov - are describ-
ed and illustrated. Some remarks on the family characteristics of heleomyzid larvae and on
the requirements for usable larval descriptions are given. With 21 original figures.

Key words: Heleomyzidae, developmental stages, larva, puparium

In the course of the preparatory works for the new Manual of European/Pa-
laearctic Diptera, where larval morphology is one of the priorities, also heleo-
myzid larvae were studied. It was found that most of the illustrations published
earlier are too small, inadequate, not detailed enough and in some cases even
misleadingly poor. Larvae and puparia of three common species had been found
in the collection of the Department of Zoology, Hungarian Natural History Mu-
seum, which were studied, described and illustrated. Summarily, a list is given of
those features, which are thought to be shared characters for all heleomyzids.

HENNIG’s (1952) compilation of the literature on the developmental stages
of Diptera is still an important handbook for all but obviously he could not be
more accurate than the original publications; otherwise the original figures pub-
lished first in that volume are indeed better. FERRAR’s (1987) magnum opus on
the breeding habits and immatures stages of cyclorrhaphan Diptera is a store-
house of information for dipterists and applied entomologists, however it is still
not detailed enough to give a reliable distinction of heleomyzid larvae from those
of the other families. GILL and PETERSON’s (1987) otherwise excellent work is
without any figure for larvae; the description of larva and puparium is a descrip-
tion of those of a concrete species, Pseudoleria crassata GARRETT. SMITH
(1989) published another useful compilation for the immature stages of British
flies. When describing larvae below, no direct comparisons are made with figures
published hitherto in order to avoid useless criticism.

The larvae and puparia described below are preserved in 70% ethyl alcohol
and kept in a refrigerator at 5°C in the Department of Zoology, Hungarian Natu-
ral History Museum, Budapest (some of them were not killed in boiling water
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and so darkened later). Preparations were made by sodium-hydroxide, or only
muscles were removed from cephalopharyngeal skeletons.

Suillia pallida (FALLEN, 1820)
(Figs 1-5, 20)

Third instar larva

Body (Fig. 1) largely cylindrical, slightly S-curved in profile but head much
ventrally curved, so head segment ventral or subventral to first thoracic segment;
colour white but blackened (tanned) secondarily in some collection specimens;
borders of segments well defined. Body length 3.0-3.5 mm after the second
moult, 8.0-10.5 mm in the wandering phase.

Antennomaxillary lobes rather low; antennal sensory papilla two-seg-
mented, dark, conical, somewhat higher than wide; maxillary sensory papilla just
above oral opening, button-like flat, brown; oral ridges not well discernible.

Cephalopharyngeal skeleton (Fig. 4)

Mandibles (mouth hooks) comparatively short, basal part robust, apical di-
gitiform part subbasally with very small serrate denticles (not visible in profile);
dental sclerite rather small; labial sclerite small, short and lightly pigmented,
anteroventrally seen between anterior fork of hypopharyngeal sclerite; hypopha-
rynx comparatively very short, though H-shaped as in S. univittata, both cranial
and caudal arms extremely short and thick with blunt apex; parastomal bar less
elongate than in S. univittata, apex dorsally curved; pharyngeal sclerite robust;
dorsal bridge extended cranially (Fig. 4); dorsal cornu rather short with a deep
though very thin incision (in some specimens appearing closed caudally); ventral
cornu robust, high with a subdorsal hole; pharyngeal sclerite with a short ven-
troapical process placed medially to ventral arms of hypopharynx (apex not
visible in profile).

Cuticle smooth without small spinules dorsally. Flat area around posterior
spiracles covered with flat papillae.

Creeping welts on anterior ventral margins of all but first (i.e. 2 to 7) ab-
dominal segments, no such welts on thoracic segments. Spinules of welts minute.
One pair of large triangular dark (brown or black) subanal pads; they are with an
oblique transverse furrow medially.

Anterior spiracles (Fig. 2) less high than in S. univittata, i.e. less fan-
shaped, each with 10 large openings.

Posterior spiracles (Figs 3, 5) widely separated on short conical processes,
with a narrow brown rim. Spiracular hairs not observed.
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Puparium (Fig. 20)

Dark brown, barrel-shaped, 5.2 mm long, its diameter at the middle 2.1
mm; anterior spiracle are most cranial; posterior (supraanal-subdorsal) part flat or

Figs 1-5. Third instar larva of Suillia pallida (Far1én): 1= habitus in lateral view, 2 = anterior
spiracle, 3 = right posterior spiracle, 4 = cephalopharyngeal skeleton laterally, 5 = posterior spir-
acles in caudal view. Scales: 0.1 mm for Figs 2, 3, 0.2 mm for Figs 4, 5
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even concave, this part is characterized by 8 small protuberances of the third in-
star larva, being somewhat more pronounced than in the larva.

Material studied (all collected by Z. Bratek if not otherwise stated): 1L3: Budapest, Norma-
fa, 91. X. 12., T. aestivum; 2 L3: [Budapest], Farkasvolgy, XI. 30., T. brumale; 1 L3: [Budapest],
Csucshegy, 9.91., leg. K. I, T. excavatum; 3 L3: Aszdd, VI, 91. X. 20., T. brumale', 1L3: ibid., 91.
X., T. rapaeodorum; 1young L3: Szendehely, 92. XI. vége [end of], Albert, Tuber excavatum', 3
young L3: Bag, 92. VIII. 1., Tuber aestivum; 3 L3: Tardoshanya, 91. X. 18, T. aestivum', 3 dark-
ened L3 + 4 young L3, 1L2: Tahi, 91. XI. 19, I aestivum', 1 L3: ibid., T. brumale’, 4 young L3:
Hollad, 91. IX. 12, T. rapaeodorum’, 3 L3: Mariabesnyo, 91. XI. 17., T. rapaeodorum; 4 darkened
L3 + 2 young L3, 1P: ibid., XI. 30..

Remark. The larva of Suillia pallida has repeatedly been mentioned or even
described in the literature (for details see NIZI (1963)). However, e.g. SEGUY’s
(1934) figure, mentioned also by Hennig (1952), is not proper for the identifica-
tion of this species.

Suillia univittata (VON ROSER, 1840)
(Figs 6-10)

Third instar larva

Body (Fig. 6) silky white, yellow in the wandering phase; cylindrical and
straight but head segment and prothoracic segment ventrally curved (Fig. 7),
mouth hooks directed ventrally or even caudoventrally. Body length ca. 4 mm
after the second moult and 11.0 to 14.0 mm when full-grown.

Antennomaxillary lobes conical but not high; antennal sensory papilla yel-
low, conical; maxillary sensory papilla concolorous with its surroundings, on a
distinct bulbous projection; oral ridges transverse, rather weak.

Cephalopharyngeal skeleton (Fig. 9)

Mandibles (mouth hooks) with 2 small ventral teeth each; dental sclerite
thin, peg-like and directed caudoventrally (Fig. 9); labial sclerite not visible in
profile, comparatively small, placed medially just behind the base of mouth
hooks; hypopharynx with cranial arms short and very broad, caudal arms less
broad but still robust; parastomal bar long and thin, apex dorsally curved (Fig. 9);
dorsal bridge rather thin; ocular depression V-shaped; dorsal cornu large, figures
in literature all missed its bigger yellow part, which is as well sclerotized as dark
part, the latter with a long hole; ventral cornu robust, high with a weakly sclerot-
ized lobuliform dorsal extension and with a weakly and unevenly sclerotized
large subapical spot; body of pharyngeal sclerite with a thin cranioventral pro-
cess.

Cuticle smooth and transparent.
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Figs 6-10. Third instar larva of Suillia univiuaia (von Roser): 6 = habitus in lateral view, 7 = ce-
phalic and prothoracic segments laterally, 8 = anterior spiracle, 9 = cephalopharyngeal skeleton, 10
= posterior spiracles in caudal view. Scales: 0.1 mm for Fig. 8, 0.2 mm for Figs 9, 10
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Creeping welts on anterior ventral margins of all but first abdominal seg-
ments (segments 2-7). Spinules of welts colourless or at most yellow. Flattened
area around posterior spiracles bordered by 10 small warts: 4 of them dorsal, and
6 ventral to spiracles. Subanal pads less large than in S. pallida and light brown
only, each divided into two by a deep oblique furrow, all lateral and medial lobes
dentiform with apex craniad; there is a pair of auricular lobes caudally to subanal
pads.

Anterior spiracles (Fig. 8) on a thick fleshy projection, comparatively long
fan-shaped, seldom with 12, usually with 13 or 14 large openings (CIAMPOLINI et
SUSS (1983) depicted anterior spiracles with 13 and 14 openings; Darvas et al.
(1989 wrote on 12 to 18 openings but their Fig. 2 is with 13 or 14 openings).

Posterior spiracles (Fig. 10) widely separated (cf. Figs 17 and 19 of CIAM-
POLINI et SUSS (1983) who depicted a deformed larva); posterior spiracles on
more or less conical projections, whose apical part black and heavily sclerotized.

Puparium

Light brown, length ca. 6 mm, posterior spiracles more ventrally placed
than in the larva.

Material studied: 12 L3: Kaposvar, 1970. V. 6. - fokhagyma [garlic] [leg. T6thné Vilmos
Viola]; 21 L3: ibid., fokhagymabol [from garlic], “Suillia lurida Meig.”

Remark. None of the illustrations published hitherto on the larvae of garlic
fly is wholly reliable for reasons mentioned above (for bibliographic data see ref-
erences here and those of NIKOLOVA (1962) and CIAMPOLINI et SUSS (1983).

Heleomyza captiosa GORODKOV, 1962
(Figs 11-19,21)

Third instar larva

Body (Fig. 11) subcylindrical, head and prothoracic segments much ven-
trally curved (Fig. 12), thoracic segments narrowed, borders of segments clear
through annular constrictions. Body length 9-10 mm when full-grown.

Antennomaxillary lobes (dorsally and laterally to mouth hooks) rather
large, lobate rather than conical; antennal sensory papilla pointed and brown
(higher than broad); maxillary sensory papilla flat and colourless; oral ridges dis-
cernible but indistinct.

Cephalopharyngeal skeleton (Fig. 18)

Mandibles (mouth hooks) long without additional processes but with a
sharp ventrobasal projection, basal part centrally weakly sclerotized; dental
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sclerite comparatively small subquadrate; labial sclerites reduced to very thin
(weakly sclerotized and coloured) intricate lamellae; hypopharynx long and not
high, H-shaped with cranial arms thick and with blunt apex, caudal arms nar-
rower with almost pointed apex; parastomal bar extremely long and very thin;

Figs 11-16. Third instar larva of Heleomyza captiosa Gorodkov: 11 = habitus in lateral view, 7 =
cephalic and thoracic segments laterally, 13 = abdominal end laterally, 14 = posterior spiracles and
last segment caudally, 15 = posterior spiracles in caudal view, 16 = habitus in ventral view. Scale:
0.2 mm
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dorsal bridge rather weakly sclerotized, trapezoidal; body of pharyngeal sclerite
cranioventrally with a pair of very long processes, their apex extended more cra-
nially than middle of ventral arms of hypopharynx; ocular depression compara-
tively very large and only yellow pigmented; dorsal cornu very long and narrow

with a deep though narrow incision (Fig. 18); dark part of ventral cornu short
with a dorsal process;

Figs 17-19. Third instar larva of Heleomyza captiosa Gorodkov: 17 = anterior spiracle, 18 = ce-

phalopharyngeal skeleton in lateral view, 19 = right posterior spiracle in caudal view. Scales: 0.1
mm for Fig. 17, 0.2 mm for Figs 18, 19
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Cuticle smooth, no papillae ventrally to posterior spiracles contrarily to S.
pallida.

Creeping welts on anterior ventral margins of abdominal segments: first
segment with small welts only (Figs J1, 16). Spinules on welts colourless. Sub-
anal pads completely divided by a sagittal furrow but halves without a transverse
or oblique furrow. Flat area around posterior spiracles bordered by 10 very small
though pointed warts (Fig. 14), warts absent dorsomedially.

Anterior spiracles (Fig. 17) bilobed, 5-6 dorsal plus 7 ventral openings on
bulbous projections (cf. LOBANOV’S (1970) Fig. 4).

Figs 20-21. Puparia in dorsal view. 20 = Suillia pallida (Fa11én), 21 = Heleomyza captiosa Go-
RODKOV with pharate imago
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Posterior spiracles (Figs 13, 15, 19) on rather long subcylindrical, brown
pigmented and well sclerotized processes (cf. Lobanov’s (1970) Fig. 5); these
processes widened laterally at apex, i.e. they are with a sharp lateral edge (Fig.
15) and a darker rim. Each spiracle with two pairs of digitate intraspiracular hairs
(Figs 15, 19): one of them lateral to the unpaired opening, the other one mesad to
paired openings.

Puparium (Fig. 21)

Light brown, less broad than that of the Suillia species, borders of segments
definite, thoracic part narrowed, anterior spiracles placed craniolaterally. Lateral
projection of posterior spiracles even more pronounced than on the larva. Pupal
shell transparent (under stronger light).

Material studied: 2 L3, 10 P: Austria, Tirol, Obergurgl, felnalmozott tragya (nem friss),
5x5x10 cm [= accumulated cow-barn dung, not fresh, from a cube of 5x5x10 cm], 18 July 1974,
leg. Bajza Zs. - Papp L.

Remark. | do not think all the differences found in the morphology of H.
captiosa to Lobanov’s figures of H. serrata are true specific differences. Loba-
nov’s (1970) figures are too small and less accurate (e.g. that of the dorsal and
ventral cornu of his Fig. 1).

Although larvae of only a few heleomyzid species have been studied hither-
to, and, rather numerous illustrations published are unsiutable for comparison,
some characteristics still seem to define the family Heleomyzidae. They are e.g.:
1) body cylindrical and straight except for the ventrally curved head and protho-
racic segments, or slightly S-shaped in lateral view; 2) thoracic segments without
creeping welts; 3) subanal pads distinct but flat; 4) anterior spiracles short, more
or less fan-shaped with comparatively large openings; 5) posterior spiracles (with
or without intraspiracular hairs) on cylindrical projections, whose cuticle tend to
be well sclerotized; 6) cephalopharyngeal skeleton with a long parastomal bar; 7)
dorsal cornu with a hole or with an incision caudally; 8) ventral cornu with a sub-
caudal hole or at least less sclerotized on a subcaudal spot.

I do not think the above descriptions to be faultless but I am convinced that
there is no use of publishing figures less precise and drawn in lower magnifica-
tion as published here. The cyclorrhaphan larvae possess not much less numerous
external morphological features (incl. those of the cephalopharyngeal skeleton)
than the imagoes of the same species. However, several larval features are much
smaller compared to the body size, and, since the proportion of the known larvae
is still very low in a majority of the families, one cannot be too refined or precise
enough when producing descriptions and figures of the formerly unknown larvae.
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POLYOMMATINE LYCAENIDS OF THE OREAL
BKOME IN THE NEOTROPICS, PART LL:
DESCRIPTIONS OF THREE NEW SPECIES
(LEPIDOPTERA, LYCAENIDAE)

Zs. Balintland G. Lamas2

Zoological Department, Hungarian Natural History Museum
H-1088 Budapest, Baross utca 13, Hungary
2Museo de Historia Natural, Universidad Nacional Mayor de San Marcos
Apartado 14-0434, Lima-14, Peru

The descriptions of three new polyommatine lycaenid species are given from the high
Andean regions of Peru: Itylos pasco (type locality: department Pasco, Lima-Huanuco), Ma-
deleinea huascarana (type locality: department Ancash, Parque Naciénal Huascaran, Que-
brada Llanganuco) and Madeleinea cobaltana (type locality: department Junfn, Ondores).
The discovery of these three new taxa underlines the importance of the Peruvian Andes in
spéciation. With 10 original figures.

Key words: Andes, diversity, Itylos, Madeleinea, Pern

INTRODUCTION

NABOKOQV (1945), the first modem reviser of neotropical Polyommatinae,
treated only about a dozen available species names in his seminal work concern-
ing high Andean and Austral faunas. Reviewing Nabokov’s results four decades
later, DESCIMON (1986) emphasized that further investigations were necessary
because NABOKOV’S synoptic work was obviously incomplete (DESCIMON 1986,
Table 2). SHAPIRO (1991: 141), in a thorough analysis of Argentinian Pieridae,
noted the importance of discerning the remaining diversity of Lycaenidae and
Hesperiidae in the high Andean and Austral regions.

Recently, the senior author provided an overall picture of polyommatine
diversity in Latin America (BALINT 1993a, 1993b) including the results of
numerous contemporaneous species descriptions by him and other authors. Ac-
cording to this report, the species diversity of the Neotropical Polyommatinae ap-
peared much higher than previously assumed. In fact, the author made clear that
work on regional faunas was actually only beginning.

The junior author, pursuing extensive fieldwork in numerous regions of
Peru, has discovered several polyommatine entities new to science. Some of
these had already been noted, but not formally described (e.g. LAMAS and PEREZ
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1983, Figs 37-46). In addition, the butterfly collections of the Museo de Historia
Natural, Universidad N&aciondl Mayor de San Marcos (Lima, Peru) [MUSM], in
the care of the junior author, includes samples of other Neotropical Polyommati-
nae either recently described or important to the continuing analysis of polyom-
matine taxa in the region (BALINT 1993a, 1993b; BALINT and JOHNSON 1993).
Accordingly, the present paper describes some of these entities.

MATERIALS AND METHODS

Collections. The material examined is housed mainly in the butterfly collection of MUSM.
For comparative purposes, other historical and recently collected materials at the American Mu-
seum Natural History, New York (AMNH), Hungarian Natural History Museum, Budapest
(HNHM) and Natural History Museum, London (NHM) have been examined.

Genitalia dissections. Drawings of genital structures were prepared using conventional bino-
cular microscopy. Dissections are stored in glycerin vials deposited at the relevant institutions
based on the number sequence of the senior author.

Terminology. Morphological terminology follows Scott (1986) for genitalia, and Mattoni
(1989) for wing and fringe patterns, in a manner consistent with recent revisionary work by the sen-
ior author and colleagues (Balint, loc. cit. and Balint and Johnson 1994a, 1994i>). This includes,
for brevity, the abbreviations “DFW, DHW” and “VFW, VHW?” (for dorsal fore- and hindwings,
ventral fore- and hindwings, respectively) and etymological use of various names originating in V.
Nabokov’s literary works.

DESCRIPTIONS OF NEW TAXA

Itylos pasco BALINT and LAMAS, sp. n.
(Figs 1-2, 7)

Diagnosis: Superficially most similar to 1. pnin BALINT, 1993 but VHW
postmedian band more prominent. Male genitalia fitting the clade including /.
pnin and I. titicaca (WEYMER, 1890) but with male genital uncus and gnathos
long and slender (more like . titicaca), aedeagus short and with large bulbous
vesica (comparable only with /. pnin), juxta curiously X-shaped. Currently
known only from high Andean habitats in Peru.

Description: Antennae checkered, club below brownish grey. Wings (Figs 1-2). FW costal
margin slightly convex, outer margin long (compared with /. pnin). DFW, DHW with ground deep
purple, blackish margin very wide in FW apical area (similar to I. titicaca). Veins covered with
black scales; fringe long and checkered (type 5). VFW ground rufous brown with reduced polyom-
matine markings. Discoidal and postmedian spots brown with white halos. Submarginal pattern in-
distinct, apex with suffusion of greyish scales. VHW pattem most similar to I. pnin. VHW ground
ash grey covered with rufous shade; ce Sc+RI darker brown subbasal; postmedian spot with halo.
Postmedian spot dark brown; row of white crescents occurring from ce MI to anal margin but be-
coming indistinct in anal area, postmedian section somewhat lighter; submarginal pattem indistinct
and hardly visible. FW length: 8.00 mm (holotype).
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Male genitalia (Fig. 7)1Uncus and gnathos long and slender (cca. equal with valval length),
gnathos broken in right angle at 1/5 length, basal part very week, juxta V-shaped with small, ring-
shaped process, apex very short and widened out from base, valval shape rounded with very strong-
ly developed anal and apical processi, anal area heavily sclerotized, aedeagus short, vesica strong,
three times the length of aedeagus.

Female: unknown.

Type material: Holotype, male, labelled as: “Peru, PA, km 300, Carret. Lima-Huanuco, 4300
m, 31.V.’78., G. Lamas”, genitalia dissection 396, gen. prep. No. Balint, deposited in MUSM.

Type locality: Peru, department Pasco, km 300 carretera Lima-Huanuco, 4300 m (Fig 10).

Distribution: Spatial - the primary type specimen was collected in high elevation, above
4000 m. Temporal: known only from type data.

Biology: Unknown.

Remarks: This new taxon is quite outstanding and could be confused only by workers un-
familiar with the recently described /. pnin. Wing shape, pattern and morphological characters dis-
tinguishing the new species are summarized in Table 1 Phylogenetically, /. pasco fits well into the
character transformation series previously recognized within Itylos (Batint and Johnson 1994b)
with |. pasco appearing to be the sister species of /. pnin and these two the sister couplet of I. titi-
caca.

Etymology: Noun, in apposition, used to signify the region (Peruvian department) of the

type locality.

aedeagus

aedeagus
I furca

Figs 7-8. Male genitalia of Itylos pasco sp. n. and Madeleinea huascarana sp. n.. 7 = Itylos pasco
sp. n. holotype, aedeagus removed and furca; 8 = Madeleinea huascarana sp. n. holotype, aedea-
gus removed
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Table 1. Characters typifying the taxa I. titicaca, . fumosa, 1. pnin and I. pasco.

1. titicaca /.fumosa l. pnin I. pasco
DW ground violet blue deep dark blue luminous blue deep purple
with distinct with wide black with suffused with wide black
black margin margin black margin margin
VHW postmedian waved and straight and straight and waved and
band continuous continuous interrupted interrrupted
Uncus of male long, straight short and long, straight long, slightly
genitalia and narrow bulbous and thick curved and narrow
Gnathos of male relatively strong short with half strong, almost narrow and
genitalia and almost as uncus length as long asuncus  almost as long
long as uncus as uncus
Aedeagus of suprazonal part suprazonal part subzonal part subzonal part
male genitalia almost with same  with 1/3 length with 1/3 length with 2/5 length
length as subzonal of subzonal of suprazonal of suprazonal

Madeleinea huascarana BALINT and LAMAS, sp. n.
(Figs 3-4, 8)

Diagnosis: Superficially resembling M. lolita BALINT, 1993 but HW pseu-
dotail (cf. BALINT and JOHNSON 1994b, lolita-group) at 1A+2A but not as promi-
nent and spots of VHW pattern more coalescent than in M. lolita. Male genitalia
similar to M. lolita but with more curved and slightly convex valval costa. Cur-
rently known only from high Andean habitats in Peru.

Description: Antennae checkered but below almost unicolorous white, tip of club rufous
brown. Wings (Figs 3-4). FW costal margin straight, outer margin relatively long. DFW, DHW
ground deep violet blue with indistinct black marginal border (very wide at FW apex), veins
covered with black scales. Fringes long, checkered (type 3). VFW ground greyish in basal, subba-
sal, marginal and apical areas, brownish in median area. Discoidal and postmedian spots brown
with greyish white halos. Submarginal area almost with no pattern. VHW pattern resembles M. loli-
ta and M. koa (Druce 1876) most but DW ground between M2 and M3 brown, large whitish poly-
ommatine spot present in ce M3-ce CuA2. End of veins 1A+2A with brown pseudotail. Anal area
white, fringes on HW prominently white, only slightly checkered on dorsal view. FW length: 11.00
mm (holotype), 10-12 mm (n=10, paratypes).

Genitalia (Fig 8). Uncus slender and long 4/7 length of valva, gnathos also slender and
strongly bent in a right angle close to its base, basal part very strong; tegumen and vinculum of
typical polyommatine shape but juxta long (cca. equal to uncus length) and pointed; valva of typi-
cal polyommatine shape but costa slightly convex, apex with strong process; aedeagus relatively
short, suprazonal area about half the length of the subzonal part, vesica strong and long (same
length as the suprazonal element) and anally sclerotized.

Female wing morphology. Wings coloured and patterned as in male, but on upperside light
violet blue, with wider dark marginal borders.

Female genitalia. Not examined.
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Table 2. Characters typifying the taxa M. koa, M. lolita and M. huascarana

M. koa M. lolita M. huascarana
VHW postmedian  distinct, more or less continu- continuous, but interrupted,
band ous, curved zigzagged, well indistinct
patterned
Aedeagus of male suprazonal part not strongly suprazonal part suprazonal part
genitalia sclerotized, slightly shorter or  strongly sclerotized,  strongly sclerotized,
equal to subzonal length vesica weak vesica strong

Type material: Holotype, male, labelled as: “Peru, An., P. N. Huascaran, Qbda., Llanganuco,
Chinancocha 3850 m, 28.111.781, E. Pérez”, genitalia dissection 397, gen. prep. No. Balint, de-
posited in MUSM. Paratypes, all from Peru, Ancash, Parque National Huascaran, 3 males: Camino
al Portachuelo, 3900-4700 m, 24.1.81, 29.iii.81. (E. Pérez); 2 males: Quebrada Demanda, 3875-
4100 m, 5.VU.80, 20.iv.81 (E. Pérez); 2 males, 2 females: Chinancocha, 3850 m, 6.VU.81 (E. Pérez);
1 male: Bosque Polylepis, 3450-3850 m, 10.ix.80 (E. Pérez); all deposited in MUSM.

Type locality: Peru, Ancash, Parque Néacional Huascaran, Quebrada Llanganuco, Chinanco-
cha, 3850 m (Fig. 10).

Distribution: Spatial - specimens were observed in high elevations between 3400 and 4700
m. Temporal - specimens known from the dry and wet seasons (probably flies all year round).

Biology: Some brief data concerning the habitats and ecology of the species are given by
Lamas and Pérez (1983).

Remarks: This new species is relatively outstanding; it can be confused with its sister M.
lolita or the sympatric M. koa by workers not familiar with diversity of the group. Wing shape, pat-
tern and morphological characters distinguishing the new species are summarized in Table 2. Phy-
logenetically, M. huascarana and M. lolita appear to form a strong sister pair in Madeleinea. Their
immediate sister group is sympatric and synchronic, containing M. koa in Peru and two new Ecua-
dorian species being described by Balint and Johnson (1994c).

Etymology: Noun, in apposition, used to signify the region of Huascaran.

Madeleinea cobaltana BALINT and Lamas, sp. n.
(Figs 5-6, 9)

Diagnosis: FW costal margin straight and outer margin longer than in M.
pads and appearing slightly convex; DW cobalt blue with a strong metallic
shade, DFW with prominent discoidal spot and wide marginal border; VW re-
sembling most M. pads but with a wider postmedian band; female genitalia
showing a more pointed and heavily sclerotized fibula than in M. pads.

Description: Wings (Figs 5-6). DW ground cobalt blue with strong metallic hue; black mar-
gin widened at apex. DFW showing discoidal line, DHW with small marginal spot in cell CUA2.
Fringes checkered (type 4). VFW ground drab, suffused with bluish-gray scales at base, discoidal
and postmedian spots large and darker drab, halos shiny white; submarginal and marginal areas
slightly darker with polyommatine markings barely visible; VHW pattern typical of Madeleinea
and most resembling M. pads; dark elements darker drab; apical postbasal spots merged, pseudo-
vitta absent; postmedian spots merged in a very wide wavy band; subbasal and postmedian area
shiny white; margin darker with small spot in ce CUA2. FW length: 11,0 mm. (holotype), 11.0 mm
(paratype).
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Genitalia (Fig, 9). Ductus bursae strongly corrugate; henia strong, more or less quadrate
shaped in dorsal view, fibula pointed in lateral view, papilla anales with sclerotized edge, eighth
tergite with short but very strong apodeme.

Male; unknown, but the possible male of this species is a badly rubbed specimen (in
MUSM) from Junin, Tarma, 3700 m, collected ix.48 by F. Blancas.

Type material: Holotype, female, labelled as: “Peru, Ju., Ondores, 4080 m, 30.1.87, O. Kar-
sholt”, genitalia dissection 398, gen. prep. No. Balint, deposited in MUSM. Paratype, female, la-
belled as: “34 mi E of La Oroya on road to Tarma, +4200 m, 22.1.1975, PRE [P. R. Ehrlich]”,
genitalia dissection 379, gen. prep. No. Balint, deposited in AMNH. Another female paratype
(FW = 10 mm): Junin, Pachachaca, 4000 m, 22.V.79 (G. Lamas) (in MUSM).

Type locality: Peru, Junin, Ondores, 4080 m.

Distribution: Spatial - known only from central Peru at very high elevations above 4000 m.
Temporal - found during the wet season (January to May).

Biology: Unknown.

Fig. 9. Female genitalia and 8th tergite of Madeleinea cobaltana sp. n. holotype, ductus bursae
everted
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Table 3. Characters typifying females of M. pads, M. pelorias and M. cobaltana

M. pads M. pelorias M. cobaltana
DW ground deep violet blue gleaming greenish blue  gleaming cobalt blue
VHW postmedian spots equal in size or spot in spot in M2 always M2 always larger,
ince M I-M2 M2 somewhat larger,  larger, both quadrate both very big
both rounded
Henia of female genita- edges bent twice edges curved gently curved
lia (in ventral view) and waved

Fig. 10. Distribution of Itylos pasco sp. n. (1), Madeleinea huascarana sp. n. (2) and M. cobaltana
sp. n. (3)
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Remarks: This species could be confused only with its sister M. pads or the more poorly
known M. pelorias, all belonging to the same species group (Balint and Johnson 1994c). Wing
shape, pattem and morphological characters distinguishing the new species are summarized in
Table 3. Phylogenetically, M. cobaltana appears to be the sister species of M. pads, forming with
M. moza (Staudinger, 1894) and M. pelorias (WEYMER, 1890), a monophyletic group in the
genus. M. cobaltana, M. pads and M. pelorias are very distinct in their wing morphology com-
pared to M. moza but the genitalic structures suggest close kinship. The sister group in Madeleinea
is comprised of widespread M. koa and a sister pair of species from the high Andean region of
Ecuador. Of these, only M. koa is sympatric and synchronic with taxa of the moza-group [at least as
can be surmised from currently available collection records and literature data (cf. Batint and
Johnson 1994c¢)].

Etymology: a noun, gender feminine, originating from the name of a Zemblan mountain re-
sort called “Kobalt” in Nabokov’s “Pale Fire”; also indicating the dorsal ground colour of the
taxon.

DISCUSSION

Diversity in the high Andean polyommatine fauna of South America was
estimated in the past as quite insignificant in number (cf. FIEDLER 1991: 110).
Larsen (1991: 213), in fact, suggested that there was probably no autochtonous
polyommatine genus in the region. The reality is quite different and a far higher
taxon number is indicated (cf. BALINT 1993a, Table 2; BROWN 1993, Table 2).
At least two genera formerly considered as typical “Polyommatus"-like polyom-
matines are most probably Andean endemic entitites (cf. BALINT and JOHNSON
1994a and 1994b). At the species level, BALINT and JOHNSON (1993) showed
that a number of superficially similar “sibling” species in Chile differ obviously
in morphological traits; similar studies in other areas of ecological complexity
suggest polyommatine “sibling” diversity may be more the rule than the excep-
tion (Balint and JOHNSON 1994d). Yet, in spite of this, polyommatine species
numbers still pale in comparison to the vast faunas of other lycaenid butterfly
groups in the ecologically varied Neotropical Realm (FIEDLER 1991: 110,
BROWN 1993: 46).

The present paper has added three new polyommatine species to the fauna
recognized for high Andean Peru. The three new species belong to two of the
most “well known” genera of the Neotropical “blue butterflies”, already re-
viewed in some detail by NABOKOV (ltylos as Parachilades, Madeleinea as Ity-
los-, N abokov 1945: 6-10 and 38-43) and listed by DESCIMON (1986) and BRID-
GES (1988).

The genus Itylos Draudt, 1921 whose four taxa form a well interpretable
transformation series, is most probably an autochtonous entity of the high Andes.
It was mistakenly placed amongst the genera of ELIOT’s Polyommatus-section
(BALINT and JOHNSON 1994b) basically because of poor knowledge of its mor-
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phology. The Nabokovia-section (BALINT and JOHNSON 1994a) is another
example of the unique polyommatine entities inhabiting the high Andes.

The genus Madeleinea BALINT, 1993 shows holarctic relationships in its
wing habitus and internal morphology, as previously noted by NABOKOV (1945:
39). The phylogenetic and biogeographic problems which emerge during elabora-
tion of this genus recall those of another partly oreal Neotropical entity, the pierid
genus Colias SWAINSON, 1827 (cf. SHAPIRO 1991: 179-183).

Description of the three Peruvian entities treated in the present paper under-
lines once again the importance of the Peruvian high Andes in spéciation (cf.
Shapiro 1991: 186). According to FjeldSA (1988 and 1993) this spéciation part-
ly occurred in Polylepis woodlands which are not homogenous but, instead, form
a habitat mosaic. M. huascarana and M. koa, as well as at least two taxa of the
high Andean endemic Nabokovia-section [N.faga (DOGNIN, 1895) and Eldoradi-
na cyanea (BALLETTO, 1993)] are linked to the vegetation of Polylepis forests
(Lamas and PEREZ 1983: 36). The discovery of further representatives of these
genera is highly probable because the high Andean fauna is yet unexplored as
whole.
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Figs 1-6. 1= Itylos pasco sp. n. holotype male, dorsal. 2 = same, ventral. 3 = Madeleinea huasca-
rana, sp. n. holotype male, dorsal. 4 = same, ventral. 5 = M. cobahana sp. n. holotype female, dor-
sal. 6 = same, ventral
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NEW TAXA OF THE TRIBE ORTHOSIINI, V.
(LEPIDOPTERA, NOCTUIDAE)

M. Hreblay

H-2030 Erd, Somfa u. 15, Hungary

Descriptions of Orthosia (Orthosia) manfredi sp. n. from Morocco, Egirafatima sp. n. and
E. tibori sp. n. from Turkey are given. With 55 figures.

Key words: Orthosia, Egira, taxonomy, new species, W Palaearctic region

INTRODUCTION

As a result of two Hungarian lepidopterological expeditions carried out in
Morocco and in Turkey, three formerly undescribed species of the tribe Ortho-
siini have been recognized. They may be present in several collections, one of
them might be identified as Orthosia “incerta” in Moroccan materials (and men-
tioned as incerta in some literature, e.g. RUNGS, 1981) and the other two species
can be confused with E. conspicillaris (LINNAEUS, 1758) and E. anatolica (HE-
RING, 1933), with which they may occur sympatrically in S and SE Turkey.

A. The Orthosia incerta species-group ( Orthosia M str.)

The characterization of the incerta species-group (Orthosia s. str.) is given
by Hreblay, 1994. The synopsis of the Palaearctic species belonging to this
group and the newly discovered O. manfredi sp. n. is the following:

Orthosia incerta (HUFNAGEL, 1766)
O. manfredi sp. n.

0. picata (BanG-Haas, 1912)
O.faqiri Hreblay & Plante, 1994
O.feda Hreblay & Plante, 1994
O. reshoefti HREBLAY, 1994

0. ariuna HREBLAY, 1991

0. evanida (BUTLER, 1879)

0. perfusca SUGI, 1986

0. aoyamensis (MATSUMURA, 1926)
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Orthosia incerta (HUFNAGEL, 1766)
(Figs 1-3,7-8)

Examined material: big series from Hungary; Spain: Prov. Malaga: 1d , Ronda, 600 m, 17.
V. 1987, leg. S. Ortner; 2 d , Prov. Jaen, Roblehondo, 20. 11l. 1986; 2d , 2d ; Prov. Jaen, Linare-
jos, 27. IV., 10 V. 1986. Turkey: Prov. Ankara, 3d , 1300 m, Diit6zl kdyu, 32°30’E, 40°13’N, 30.
I11. 1990, leg. M. Hreblay & V. Markd; Prov. Adiyaman: 1d , 25 km E of Gélbasi, Glineykas,
37°42°N, 37°55’E, 9. IV. 1990 leg. M. Hreblay & V. Marko; Prov Elazig: 5 d , Lake Hazar Golii,
1300 m, 20 km, NW of Maden, 39°27’E, 38°32'N, 7. IVV. 1990 leg. M. Hreblay & V. Marko; Prov.
Agri: 9d ,4 C,5km E of Sarican, 1800 m, 42"39’E, 39°49°N, 12-15. VI. 1991, leg. M. Hreblay.
Azerbaijan: Adzharia: 1d , Xinrish, 600 m, 10. IV. 1981; 1? , Mt. Talysh, Aurora, 100 m, 22. IV.
1980, leg Danilevsky. Russia: 8 d , N Caucasus, Stavropol, 14. IV. 1988. leg. Tikhanov; 6 d , Altai
Mts, Barnaul, 20. V. 1984, leg. Schintlmeister. Turkmenistan: Kopet-Dagh Mts: big series from 6
km S of Ipay-Kala, 1600 m, 8-12. IV. 1993, 57°07’E, 38°17°N, leg. M. Hreblay, Gy. M. Lészl6 &
A. Podlussany; 1d , Firyuza, 400-600 m, 15-19. IV. 1991, 58°05’E, 37"59’N; 1? , 5 km, S of
Chuli, 700-800 m, 58°0r'E, 37°56’N, 18. IV. 1991, leg. G. Csorba, Gy. Fabian, B. Herczig, M.
Hreblay & G. Ronkay. Kazakhstan: 2 d , Temerlik River, 1000 m, 27. IV. 1991; 1? , Alakol See,
400 m, 30. V. 1986; 1d , Dzhungaria, Lepsinak, 700 m, 26. V. 1984, leg. Danilevsky. Mongolia:
Central aimak: 5 d , Tsagaan Davaa, 1400-1600 m, 20 km NW of Bayan Tsadmani, 106°05’E,
48°17°N, 5-6. V. 1990, leg. Gy. Fabian, M. Hreblay, L. Peregovits & G. Ronkay. China: Prov.
North Yuennan: 1d , Likiang, 9. V. 1935, leg. H. Hone; Slide Nos Hreblay 2002, 2003, 2006,
2009, 2018, 2020, 2210, 2211,2680, 2681,2703, 2794, 2795, 2983, 2984, 2986, 3808, 5413, 5432,
5433, 6319, 6320, 6321, 6322 males, 2679, 2688, 2774, 2796, 3494, 3809, 4270, 6323, 6324 fe-
males, (coll. M. Hreblay; J. L. Yela; Museum Alexander Koenig, Bonn; Hungarian Natural His-
tory Museum, Budapest, (= HNHM)).

Orthosia manfredi sp. n.
(Figs 4-6, 9-10, 46-47)

Holotype: male, “Morocco, Middle-Atlas Mts 6 km SE Azrou, 1500 m, 5°10°W, 33“25°N,
17. 1V. 1994, leg. Gy. M. LaszI6”; slide Hreblay N: 6024 (coll. M. Hreblay). Paratypes: 4 males
with the same dates; 1d , Morocco, Middle-Atlas, Ifrane, 28. IV. 1967, leg. Y. de Lajonquiére.
Slide Nos Hreblay 6022, 6057, 6058 (coll. HNHM, B. Herczig, M. Hreblay, J. Plante, G.
Ronkay).

External morphology (male): Wingspan 37-38 mm. The new species is very'similar exter-
nally to O. incerta, from which it can be separated only by the examination of the genitalia.

Male genitalia (Figs 4-6, 9, 10): Uncus scaphoidal, tegumen narrow. Apical arm of fultura
inferior sclerotized, vinculum long, pointed. Sacculus long, sclerotized, clavus big, rounded. Valva
relatively small, cucullus pointed, pollex absent; shape of harpe and ampulla is typical of the group.
Aedeagus cylindrical, long, straight; thorn of carina not reaching over the basal curve of vesica and
projected into the axis of the aedeagus.

Female unknown.

Diagnosis: the distinctive genital characters of O. manfredi and O. incerta
are the following: the valvae of O. manfredi are smaller, weaker than those of O.
incerta, the pollex is absent (the only member of the species-group having no
pollex!), the aedeagus is shorter, more straight, and the thorn of carina does not
reach over the recurving basal tube of the vesica.
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Figs 1-10. Valvae of Orthosia (Orthosia) incerta, 1= Hungary, 2 = Russia, Allay Mts, 3 = Spain; 4-
6 = Valvae of O. (0.) manfredi sp. n. from Morocco, Azrou, 4 = holotype, 5-6 = paratypes; 7-8 =
Aedeagi of 0. (O.) incerta, 7 = Hungary; 8 = Spain; 9-10 = Aedeagi of O. (0.) manfredi sp. n., 9 =
paratype; 10 = holotype
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Distribution: The species is known from the type locality (Azrou and Ifrane), the Middle
Atlas Mts in Morocco.

Derivatio nominis: The new species is dedicated to Mr Gyula M. [“Manfred”] Lasz1¢, the
collector of the species.

B. The Egiraconspicillaris species-group (Egiras. str.)

The genus Egira DUPONCHEL, 1844, belongs in the tribe Orthosiini. The
phylogenetic relationships between the genera of this tribe are not clarified yet.
These genera had been classified on the basis of the external morphology of the
species but the comparison of the genital structure of them (both the male and the
female) suggests that the revision of the whole tribe and a new grouping of the
genera are needed.

Some features of the male genitalia (e.g. helical vesica with comuti field on
the terminal diverticulum) display the closer relationship between the genera
Egira and Perigrapha, the proximal diverticulum of the vesica, being typical for
the Egira (s. str.) species is also present in some Perigrapha species.

The members of the genus Egira can be found in the Holarctic region but
no real Holarctic species is known. The majority of the species are distributed
through the Nearctic region. The genus contains about thirty species but only
seven are reported from the Palaearctic. The Palaearctic taxa of the genus men-
tioned formerly as Egira can be divided, by the characteristics of the genitalia,
into four different species-groups, one of them is still to be removed from Egira
(the saxea-group, see below).

The conspicillaris-group is distributed from Europe to the Central Asian
mountains (to the Pamir Mts). The other two species-groups are known from the
southern Himalayan range and N Thailand; they were transferred from Crateres-
tra HAMPSON, 1905, and Perigrapha LEDERER, 1857, by HREBLAY (1994, in
print).

The saxea-group contains two East Palaearctic species, “£. ” saxea (LEECH,

1889) and acronyctoides (WILEMAN, 1914). These two taxa cannot belong
to the genus Egira on the ground of some external and genital features. These are
the following:

- relatively wide forewing,

- dark brown hindwing without well-marked veins,

- large, equally sclerotized ostium and ductus bursae,
- helical apex bursae and vesica.

These features show closer connections with some species of the genus
Perigrapha, but the antennae of these species-groups are different. The closest
relatives of the saxea-group supposedly live in the Nearctic region; the transfer of
the taxa of the saxea-group into known Nearctic genera or the description of a
separate genus requires more detailed studies of the North American genera of
the tribe Orthosiini.

Acta zool. hung. 40, 1994



NEW TAXA OF THE TRIBE ORTHOSHN! (NOCTUIDAE) 245

THE PALAEARCTIC TAXA OF THE GENUS EGIRA DUPONCHEL, 1844

Species-group: conspicillaris

Egira conspicillaris (LINNAEUS, 1758)

E. tibori sp. n.

E.fatima sp. n.

E. anatolica (HERING, 1933)

E. servadeii (BERIO, 1982)
Species-group: subterminata

E. subterminata (HAMPSON, 1905)
Species-group: draudti

E. draudti (HACKER, 1993)

Egira fatima sp. n.
(Figs 14-16, 24, 25,31-35)

Holotype: male, “Turkey, Prov. Maras, 1 km N of Kahramanmaras 36°52’E, 37°39’N, 900
m, 5. V. 1994, leg. Cs6vari & Hreblay”, slide Hreblay N.: 6014. (coll. M. Hreblay).

Paratypes: Turkey: 10d , 6 9 , with the same data as the holotype. Prov. Icel: 3d , 1$ ,8
km W of Sipaheli, 33°25’E, 36°10°N, 400 m, 4. IV. 1994, leg. Cs6vari & Hreblay. Prov.
Adiyaman: 1d , 1$ , 8 km N of Gélbasi, 37°43’E, 37°49’N, 800 m, 10. IV. 1994, leg. Cs6vari &
Hreblay; 2 0,27 ,25 km E of Golbasi, Guneykas, 37°42°N, 37*55’E, 9. IV. 1990, leg. Hreblay &
Marké; 3d , 5 km E Maltepe, 1400 m, 37"46°E, 37*50°N, 19. IV. 1990, leg. B. Herczig & G. Ron-
kay. Prov. Urfa: 1? , 2 km N of Halfeti, 38°03'E, 37°38’N, 400 m, 6-7. IV. 1994, leg. Cs6vari &
Hreblay. Prov. Elazig, 2 d , Hazar G6li, 1300 m, 39"27’E, 38732°N, 20. IV. 1990, leg. B. Herczig
& G. Ronkay. Prov. Bitlis: 1d , 38°21'N, 42°05’E, valley of Basor, 3,5 km N of Unaldi, 15 km NE
of Sarikonak, 1400 m, 29. IV. 1987, leg. H.-P. Schreier. Prov. Hakkari: 28 specimens, 37°29°N,
43°06’E, Tanin daglari, 3 km E of Mutluca, 0,5 km E of Basharan kdy, 23. IV. 1987; 26 specimens,
37°29°N, 43°42’E, Cilo Dagi, 1330 m, 5 km N of Agacsiz, 28. IV. 1987; 9 specimens, 37°30,5°N,
43°44°E, valley of Zap, 7 km E-NE of Agacdibi, 1300 m, 27. 1V. 1987; 24 specimens, 37*31°N,
43*45,5’E, Cilo Dagi, 1400 m, 5 km E-NE of Agacdibi, 26. 1V. 1987; 14 specimens, 37*25,5°N,
4249,5’E, Ortasu, valley of Cay, 4 km SE of Uludere, 9 km E-NE of Ortabag, 1000 m, 22. IV.
1987, leg. H.-P. Schreier. Slide Nos Hreblay 2300. 6004, 6012, 6065, 6073 males, 6095, 6096 fe-
males (coll. G. Behounek, T. Csévari, H. Hacker, B. Herczig, M. Hreblay, G. Ronkay, P.
Schreier, H. Thony, HNHM, Budapest).

Description: wingspan 34-37 mm (males), 33-35 mm (females); forewing relatively short,
broad. Ground colour of body and forewing grey or brown-grey, wing pattern very contrasting.
Crosslines diffuse, waved, terminal line consisting of blackish arches. Marginal field dark, apex
light grey. Stigmata well-marked, reniform brown, darkened, its outline incomplete: proximal part a
sharp black line, apical third absent outerly. Orbicular small, round, marked with black; claviform a
conspicuous, blackish arrowhead. Cilia dark grey-brown, spotted with white(ish) at ends of veins.
Hindwing whitish, irrorated variably by brownish scales. Veins and discal spot marked with brown,
crossline represented by a row of dark spots on veins; terminal line also dark, cilia whitish. Under-
side: crosslines and discal spots diffuse, more or less visible on both wings; cilia whitish, darker on
forewing.

Male genitalia (Figs 14-16, 24, 25): uncus long, slender, tegumen high, narrow, fultura infe-
rior almost quadratic; vinculum elongated, pointed, V-shaped. Valva rather short, cucullus with
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Figs 11-21. 11-13 = Valvae of Egira tibori sp. n. from Turkey, 11 = paratype P. Icel, 12 = holotype,
P. Maras, 13 = paratype, P. Maras; 14-16 = Valvae of E.fatima sp. n. 14 = holotype, 15-16 = para-
types, P. Maras; 17-19 = Valvae of E. anatolica, 17-18 = P. Maras, 19 = Croatia, Istria; 20-21 =
Valvae of E. servadeii from Tajikistan, Chorog
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apex pointed, pollex short, wide triangle; sacculus long, clavus strong, digitiform. Harpe long,
curved, its basal part strong, bar-like. Ampulla thick, angled close to its base. Aedeagus cylindrical,
slightly arcuate, spinulose fields of carina regularly well developed. Main tube of vesica helicoid
armed with two short, broad-based comuti and with three diverticula. Proximal one bifid with un-
equally long arms: proximal arm about three times as long as distal one; both bearing short, strong,
bulbed comuti. Medial diverticulum very small, membranous; terminal diverticulum rather short,
with a comuti field consisting of long spinules.

Female genitalia (Fig. 31): ovipositor short, weak; gonapophyses short, fine. Ostium bursae
with a sclerotized ring and a large, stronger plate; ductus bursae granulosely sclerotized, angled
strongly at middle. Cervix bursae large, slightly curved, apical part with somewhat stronger sclero-
tization. Corpus bursae elongated, bearing four ribbon-like signa.

Diagnosis: Egirafatima is the smallest species of the group the forewing of
which is the shortest and broadest; the wing pattern is the most contrasting as
compared with the relatives. The new species has the smallest clasping apparatus,
differing from the related E. conspicillaris, E. anatolica and E. servadeii in al-
most all details: it has the smallest harpe, cucullus, fultura and pollex, most slen-
der uncus and strongest clavus. The aedeagus with vesica of E, fatima is similar
to those of E. conspicillaris but having only two cornuti on the main tube, the
bifid diverticulum has strongly unequal arms and the comuti fields of carina and
the terminal diverticulum are more developed. The aedeagus of E. anatolica and
E. servadeii are longer, narrower; the basal diverticulum of the vesica, being bifid
in the preceding two species, is separated into two distinct, long diverticula, bear-
ing significantly longer comuti. The female genitalia of the related species are
often very similar, those of E. fatima can be separated from the other taxa by its
stronger sclerotization of the ostium bursae and the more angled ductus bursae.

Distribution: The species is known from S Turkey, from Prov. Icel to Prov. Hakkari.

Egira tibori sp. n.
(Figs 11-13,22, 23,29, 36-39)

Holotype: male, “Turkey, P. Maras, 1km N of Kahramanmaras 36°52’E, 37°39’N, 900 m, 5.
1V. 1994, leg. Cs6vari & Hreblay”; Slide No. Hreblay: 6011; (coll. M. Hreblay).

Paratypes: Turkey: 15 d , with the same data as the holotype; Prov. Icel: 146 ,8 km W of
Sipaheli, 33°25’E, 36°10°N, 400 m, 4. IV. 1994; Prov. Burdur: 1d, 10 km SEofBucak, 30°38’E,
37°23’N 800 m, 3. V. 1994; Prov. Bilecik: 24 d , 3 km E of Vezirhan, 30"04’E, 40°15°N, 150 m,
2. 1V. 1994, leg. Csévari & Hreblay; Prov. Adana: 1d , 5 km W of Damlama, 37°09°N, 34°47’E,
15. 1V. 1990, leg. M. Hreblay & V. Markg;

Slide Nos Hreblay: 5963, 5965, 6007, 6063, 6384, 6385, 6387, 6389, 6390 males; (coll. T.
Csévari, M. Hreblay).

Description: (male): Wingspan 33-39 mm. The new species is very similar externally to the
other West Palaearctic Egira species, especially to E. conspicillaris; the examination of the genita-
lia is necessary for the correct identification.

Male genitalia (Figs 11-13, 22, 23): uncus long, slender, tegumen high, narrow, fultura infe-
rior a reversed pear-shaped; vinculum elongated, pointed, VV-shaped. Valva rather short, cucullus
with apex pointed, pollex a wide triangle; sacculus short, clavus apically acute. Harpe long, curved,
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its basal part strong, bar-like. Ampulla thick, angled close to its base. Aedeagus cylindrical, slightly
arcuate, spinulose fields of carina regularly weakly developed. Main tube of vesica helicoid, armed
with three short, broad-based comuti and with three diverticula. Proximal one bifid with almost
equally long arms, both bearing short, strong, bulbed comuti. Medial diverticulum very small,
membranous; terminal diverticulum rather short, with a cornuti field consisting of long spinules.

Diagnosis: the distinctive genital characters of E. tibori sp. n. and E. conspi-
cillaris are the following: the clavus of E. tibori sp. n. more pointed, than that of
E. conspicillaris; the proximal diverticulum of the vesica of tibori is bifid. The

Figs 22-28. 22-23 = Aedeagi of E. tibori sp. n., Turkey, P. Maras; 24-25 = Aedeagi of E.fatima sp.
n. from Turkey, P. Maras, 24 = holotype, 25 = paratype; 26-27 = Aedeagi of E. anatolica, 26 =
Croatia, Istria, 27 = Turkey, P. Maras; 28 = Aedeagus of E. servadeii, Tajikistan, Chorog
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proximal diverticulum of conspicillaris is not bifid, but twice longer than of that
of tibori.

The identification of the females of this species-group is often doubtful
even by the study of the genitalia: the possible differences in the cervix bursae
cannot be clearly observed on the genital slides. Further investigations on the
blown female genitalia preparations preserved on concentratred alcohol are
needed for the final decision; till then the separation of the females of E. conspi-
cillaris and E. tibori remains uncertain. In view of the above problem, no female
specimens are selected into the type-series nor diagnosis of the female genitalia is
given.

Derivatio nominis: The new species is dedicated to Mr Tibor Cssvari, the collector of the
species.

Figs 29-31. Female genitalia of Egira species. 29 = conspicillaris, Hungary, 30 = anatolica, Turkey,
P. Maras, 31 =fatima sp. n., Turkey, P. Maras
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Figs 48-55. 48-53 = Valvae and aedeagi of Egira conspicillaris 48 = Spain, 49 = France, 50 = Hun-
gary, 51 = Spain, 52 = Hungary; 53-55 = Male and female genitalia of ‘E. ” saxea, Japan
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Figs 32-39. 32-35 = Egira falima sp. n., 32 = holotypc, 33 = paratypc, male, Turkey, P. Maras,
34 = paratypc female, P. Maras, 35 = paratypc, male, Turkey, P. Hakkari; 36-39 = E. tibori sp. n.
paratypes, Turkey, P. Maras
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Figs 40-47. 40-43 = Egira analolica males, Turkey, P. Maras; 44-45 = E. servadeii males, Tajikis-
tan, Chorog; 46-47 = Orthosia (Orthosia) manfredi sp. n., Morocco, Al.rou, 46 = holotypc,
47 = paratype, male
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Egira conspicillaris (LINNAEUS, 1758)
(Figs 48-52)

Examined material: 15d , 10 C, Hungary, Budaérs, leg. M. Hreblay; 1d ,4 C, Hungary,
Erd, 26. IV. 1994; leg. M. Hreblay; 2 d , 2 C, Spain, Prov Teruel, Albarracin, 24. V. 1962, leg. De
Laever; 1d , Spain, Prov. Gerona, E-Pyreneus Mts, Llansa, 120 m, 12. IV. 1993, leg. A. E. Rau; 1
? ,2d, France, Nice, 12. IV. 1923; 1 C, France, Sardinia, Mts Gennargentu, Belvi, 700 m, 31. V.
1975, leg. L. Gozmany; 1d , ltalia, Sicilia, Taormine, 8. IV. 1914, leg. Schmidt; 1d , Bosnia, Sa-
rajevo, 25. V. 1950, leg. J. Fodor; 1d , Macedonia, Strumica, 3. IV. 1973; 2d , Turkey, Prov. An-
kara, 10 km W of Kizilcahama d , Eskice, 32°35’E, 40°26°N, 14. IV. 1994, leg. T. Cs6vari & M.
Hreblay.

Slide Nos Hrebray: 2601, 6340, 6367, 6368, 6369, 6373, 6374, 6375, 6376, 6377 males,
6041,6042, 6370,6371, 6372 females; (coll. T. Csévari, M. Hreblay, HNHM).

Egira anatolica (HERING, 1933)
(Figs 17-19, 26, 27,30, 40-43)

Examined material: Turkey: Prov. Maras: 7d , 7 C, 1 km N of Kahramanmaras 36°52’E,
37°39’°N, 900 m, 5. IV. 1994, leg. Cs6véri & Hreblay; Prov. Icel: 1d,5 C, 8 km W of Sipaheli,
33"25°E, 36°10°N, 400 m, 4. 1V. 1994, leg. Cs6vari & Hreblay; Prov. Adana: 1d , 5 km W of
Damlama, 37°09°N, 34°47°E, 15. IV. 1990, leg Hreblay & Marko; Prov. Urfa: 1d , Birecik, valley
of Euphrat, 350 m, 37°52’E, 37°13'N, 5. IV. 1990, leg. Hreblay & Marké, 1? , 2 km N of Halfeti,
38°03’E, 37°38’N, 400 m, 6-7. V. 1994, leg. Csévari & Hreblay; Prov. Adiyaman: 2 d , 25 km E
of Gdlbasi, Giineykas, 37°42°N, 37°55’E, 9. IV. 1990, leg. Hreblay & Markd. Azerbaijan: 2d , 1C
, Transcaucasia, Nakhichevan, Buzgov, 600 m, 1. V. 1985. Turkmenistan: a large series from the
Kopet-Dagh Mts, 6 km S of Ipay-Kala, 1600 m, 8-12. 1V. 1993, 57°01’E, 38°17’N, No. L86, leg.
M. Hreblay, Gy. M. LaszId, A. Podlussany.

Slide Nos Hreblay 2602, 2707, 6002, 6005, 6013, 6015, 6016, 6017, 6018, 6066, 6074,
6076, 6383 males, 6964, 5966, 6003, 6008, 6010 females, (coll. T. Csévari, B. Herczig, M.
Hreblay, L. Németh, G. Ronkay, S. Simonyi, HNHM Budapest).

Egira servadeii BERIO, 1982
(Figs 21, 22, 28, 44, 45)

Examined material: 2d , Tajikistan, Chorog, 2000 m,
Slide Nos Hrebray 2603, 6075 males, (coll. M. Hrebl1ay).

“Egira" saxea (LEECH, 1889)
(Figs 53-55)

Examined material: 1d , 1 , W Japan, 30 km, N of Kyoto, Hirogava, 600 m, 24. V. 1981,
leg. S Kinoshita.
Slide NOS Hreblay 6338 male, 6339 female, (coll. HNHM)
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NEW TAXA OF THE GENUS HIMALISTRA
HACKER & RONKAY, 1993
(LEPIDOPTERA, NOCTUIDAE)
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r2, Rue des Prés de la Scie, CH-1920 Martigny, Switzerland
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H-1088 Budapest, Baross u. 13, Hungary

Descriptions of three new species and a new subspecies of the genus Himalistra, H. lahirico-
la sp.n. (NE Turkey), H. caesia sp. n. (N Pakistan), H. nivea sp. n. (N Pakistan) and H. fusca
fumata ssp. n. (N Pakistan), with the complete checklist of the genus and biogeographical
considerations are given. With 26 figures.

Key words: new species, Himalistra, Xylenini, Noctuidae

INTRODUCTION

The genus was erected for a group of species of the tribe Xylenini (the
former “Cuculliinae” part of the late autumnal-early spring species complex)
having a Conistra-like appearance but a very unique type of genitalia of both
sexes (HACKER & RONKAY, 1993). The members of the genus are considered as
characteristic elements of the Central Asian high mountains, especially to the
western Himalayan region where the major part of the formerly known taxa are
distributed, including the type-species, H. eriophora PUNGELER, the most wide-
spread taxon of the group (RONKAY, VARGA & BEHOUNEK, 1991; HACKER &
Ronkay, 1993).

The investigations on the early spring fauna of the north-western parts of
this region, including the huge massives of the Karakoram and the southern Hin-
dukush are resulted in the discovery of three, formerly unknown taxa of Himalis-
tra.

Surprisingly, two females of a further, undescribed Himalistra species was
found in the material of the early spring (mid-May) collectings of a Hungarian
collector, Cs. sZABOKY made in the rocky gorge eastwards from the Tahir Pass,
the “classic” locality in north-east Turkey. This is the westernmost refuge of sev-
eral noctuid species belonging to such groups, the core area of which is typically
Central Asiatic. These are, for example, the only known population of Dasypolia
(Dasymixis) diva, or the westernmost (yet undescribed) Dasypolia (Cteipolia)
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species (RONKAY & VARGA, 1990). The subsequent attempts for collecting this
moth in the late autumnal period (mid-October 1992, 1993) were successful, pro-
ducing a series of about a dozen of specimens of both males and females.

The descriptions of the newly discovered taxa and the comments on their
distribution and bionomics are given in the following sections.

SYSTEMATIC PART

General distribution

A Central Asian-West Himalayan genus, with a disjunct exclave in North-
East Turkey. The species are regularly stenochorous, being restricted to a smaller
region, only one, relatively widespread species is known, occurring from the
western Tien Shan to Chinese Turkestan and from the Tajik Pamir Mts to the
Pakistani Himalayas. The stenochorous taxa have three well defined centres of
distribution: the major part of them occurs in the West-Himalayan region, two
species are endemic to the Pamir and one is known only from NE Turkey.

The ranges of the two related genera, containing externally often highly
similar species, Himalistra and Estagrotis have only a small overlap in the south-
western Himalaya but the Himalistra taxa prefer the more xerothermic and con-
tinental western Himalayan and Central Asian mountains while Estagrotis is
typical for the more humid and often partly subtropical monsoonic forests of the
southern Himalaya and the south-eastern edges of the Tibetan plateau.

Bionomics

The imagines of the Himalistra species are on the wing in late autumn and
early spring, being active often during the winter period. The males can also
overwinter but most of the specimens collected in the spring are females. They
occur in the humid, medium high and high forest zones between 1500-3500 m,
one species (H. eriophora) is recorded from rather low and less humid parts of
the Tien Shan massif.

The eastern Turkish species occurs in deep rocky gorges with streams bor-
dered by sparse gallery forest-like vegetation. The known specimens were col-
lected by light and seem not to attracted to the sugar bait. The moths fly regularly
late at night, often even in frosty weather.
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CHECKLIST OF THE GENUS

Himalistra HACKER & RONKAY, 1993
eriophora eriophora (PUNGELER, 1901)
eriophora perspicua (PUNGELER, 1925)
nekrasovi HACKER & RONKAY, 1993
tahiricola RONKAY & HREBLAY sp. n.
caesia HREBLAY & PLANTE sp. n.
nivea HREBLAY & PLANTE sp. n.
delicata (RONKAY, VARGA & BEHOUNEK, 1991)
camea (HAMPSON, 1907)
fusca Hacker & Ronkay, 1993
fused fumata HREBLAY & PLANTE ssp. n.
extern HACKER & RONKAY, 1993
dreessitd Hacker & Ronkay, 1993
dentdtd (HAMPSON, 1894) comb. n.

Himalistra tahiricola RONKAY & HREBLAY sp. n.
(Figs 1-4, 17-18,23)

Holotype: male, “Turkey, Prov. Agri, 5 km E of Sarican, 1800 m, 19-21.X.1992, 42°39’E,
39'49°N, leg. M. Hreblay & G. Ronkay”.

Slide No. Hrebray 3735. Coll. M. Hreblay (Erd, Hungary)

Paratypes: 10 specimens from the same locality: two females, 17. May 1992, leg. Cs. Sza-
boky (coll. Szabsky, Budapest); 2 males, 2 females, 19-21 October 1992, leg. M. Hreblay and G.
Ronkay (coll, the collectors and HNHM Budapest); 4 males, 16-17. October 1993, leg. Gy. Fabian,
B. Herczig, Gy. Laszlé and K. Szedke (coll, the collectors).

Slide Nos 3688 Hreblay; 4269,4270 Ronkay (females).

Description: wingspan 37-39 mm, length of forewing 17-18 mm. Head and thorax dark
olive-brown or olive-grey, mixed with some dark brown and greyish hairs, lateral side of palpi dark
brown; abdomen a bit more greyish. Forewings elongate and narrow with apex finely pointed.
Ground colour dark, shining olive-grey with strong brown-grey and ashy grey irroration, some-
times with a green-greyish shade. Transverse lines well defined, broadly double, sinuous, dark
grey, filled with whitish-grey or pale olive-grey, costal spots dark, conspicuous; medial line a dif-
fuse, dark grey shadow. Orbicular and reniform stigmata encircled partly with darker grey, filled
with olive-grey, reniform with a plumbeous-grey spot at lower third. Subterminal obsolescent, sinu-
ous, marked by some diffuse dark triangles at apical part. Terminal line dark grey, cilia orange-
olive, spotted with dark greyish. Hindwing dark grey-brown, inner part only slightly lighter,
transverse line and discal spot poorly visible or absent. Terminal line brown, cilia yellowish with
darker inner line. Underside of wings pale ochreous-grey, medial part of forewing with intensive
darker irroration.

Male genitalia (Figs 17-18): Uncus short and wide, strong, apical third strongly tapering and
curved. Tegumen high, fultura inferior calycular with heavily sclerotized inner arch. Vinculum
short and broad, U-shaped. Valvae elongated-elliptical, apical part rounded. Sacculus short, clavi
reduced. Harpe strong, basal part strenghtened bearing a long, horn-like lateral extension. Distal
part of harpe a flattened, rather broad and moderately long, apically rounded bar. Costal plate rela-
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Figs 17-22. 17-18 = H. tahiricola sp. n.: holotype male; 19-20 = H nekrasovi Hacker & Ronkay:
holotype male (after Hacker & Ronkay, 1993); 21-22 = H. nivea sp. n., paratype male
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tively short, broad, its margins more or less straight, ventral angle with a small, erected, pointed
process. Aedeagus short, cylindrical, ventral extension of carina elongated, beak-like, dorsal exten-
sion much shorter. Vesica tubular, short, broad at base, distally tapering and recurved dorsally.
Basal part with numerous, variably long comuti, terminal field of cornuti consisting of long spines.

Female genitalia (Fig. 23): Ovipositor short, posterior papillae anales weak, long, anterior
ones short, broader. Ventral plate of ostium bursae a broad, short, sclerotized plate, medial part
double, posterior edges rounded. Ductus bursae very short, broad, margins almost parallel; inner
surfaces with granulosely sclerotized, short crests and folds. Cervix bursae membranous, small,
wrinkled, corpus bursae a spacious, elliptical sac, constricted at apical third.

Figs 23-24. 23 = H. tahiricola sp. n.: paratype female; 24 = H. nekrasovi: paratype female
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H. tahiricola is the ailopatric sibling species of H. nekrasovi, their external
appearance and the genital configuration of both sexes are very similar (see Figs
1-6, 17-20, 23, 24). The distinctive features of the two species are as follows:

tahiricola

smaller in size (wingspan 37-39 mm,
length of forewing 17.5-18 mm)

forewings narrower, outer margin less
convex

forewing ground colour much darker,
olive-grey, variegated strongly with
dark grey, brownish and ashy grey

stigmata smaller, their outlines more
obsolete (or absent), orbicular spot
without darker centre

ante- and postmedial crosslines
stronger, broader, their filling more
conspicuous (ochreous- or whitish
grey)

arrowheads of subterminal line much
more indistinct, regularly small
greyish triangles

cilia of forewing strongly spotted

hindwing darker, almost unicolorous
grey-brown

darker suffusion of forewing under-
side stronger

uncus narrower

shape of harpe different, not mush-
room- or drumstick-like but with lat-
eral margins almost parallel, apical
third not dilated; distal basal exten-
sion broader, more flattened

costal plate narrower, more elongated
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nekrasovi

larger in size (wingspan 41-43 mm,
length of forewing 18-19 mm)

forewings broader, outer margin more
convex

forewing ground colour paler, shining
ochreous-olive, darker irroration re-
duced or less expressed

stigmata larger, their outlines always
present, often sharp, orbicular spot
with darker grey centre

ante- and postmedial crosslines paler,
their filling not or only slightly lighter
than ground colour

arrowheads of subterminal line sharp,
black(ish)

cilia of forewing not or only slightly
spotted

inner area of hindwing less dark

darker suffusion of forewing under-
side pale greyish

uncus broader

shape of harpe different, mushroom-
or drumstick-like, apical third strong-
ly dilated; distal basal extension nar-
rower, more acute

costal plate broader, less elongated



Figs 1-8. 1-4 = H tahiricola sp. n.. 1= holotype, 2 = paratype male, 3-4 = paratype females;
5-6 = H. nekrasovi Hacker & Ronkay: 5 = holotype, 6 = paratype female; 7-8 = H. caesia sp. n.:
7 = holotype, 8 = paratype
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Figs 9-16. 9 = H. fusca Hacker & Ronkay, paratypc male; 10-11 = //. fusca fumata ssp. n.
10 = holotypc, 11 = paratypc; 12-14 = H. nivea sp. n.: 12 = holotypc, 13 = paratypc male, 14 = para-

type female; 15-16 = H. delicata Ronkay, Varga & Behounek: 15 = male. Pamir, Khorog,
16 = female, same locality
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extensions of carina of aedeagus
thicker, broader

terminal comuti field of vesica larger,
comuti stronger

ostial plate broader, stronger, poste-
rior edges triangular, acute

proximal part of ductus bursae strong-

ventral extension of carina of aedea-
gus slender, long, dorsal one reduced

terminal cornuti field of vesica smal-
ler with finer, spiculiform cornuti

ostial plate narrower, weaker; poste-
rior edges smaller, apically rounded

margins of ductus bursae almost par-

ly tapering allel.

Distribution. The new species is known only from the type-locality, the deep rocky gorge
below the Tahir Pass, Karasu-Aras Mts, NE Turkey.

Himalistra caesia HREBLAY & PLANTE sp. n.
(Figs 7-8, 25)

Holotype: female, “N-Pakistan, 10 km SW of Astor, Rama, 3000 m, 35°20’N, 74°46’E, Nr.
7,31.V.-1.VI. 1992, leg. M. Hreblay & G. Csorba (coll. J. P1ante).

Paratype: 1female, “N-Pakistan, 10 km SW of Astor, Rama, 3000 m, 35°20°N, 74°46’E, Nr.
7,31 V.- 1 VI 1992, leg. M. Hreblay & G. Csorba. Slide No. Hreblay 3350 (coll. M. Hre-
blay).

Description: wingspan 39-40 mm, length of forewing 18 mm. Ground colour of head, thorax
and forewings shining, light grey, lateral side of palpi and eye lashes black. Ante- and postmedial
lines strongly sinuous, simple, dark grey, medial line a diffuse, broader stripe, costal spots well-
visible dark triangles. Dark streak of submedian fold long, fine, blackish. Orbicular and reniform
stigmata large, partly encircled by blackish, with a conspicuous black patch between them. Subter-
minal line obsolete, pale, arrowheads represented by dark grey triangles; cilia whitish-ochreous.
Hindwing almost uniformly darkened, brown(ish), shadow of discal spot somewhat darker; cilia
dark grey. Underside of both wings pale ochreous grey, inner area of forewing strongly, hindwing
scarcely irrorated with brown; transverse line less visible, discal spot of hindwing sharp, small.

Female genitalia (Fig. 25): ovipositor short, weakly sclerotized, apophyses posteriores long,
slender, apophyses anteriores very short. Ostium bursae sclerotized, dorsal plate broad but short,
ventral plate weaker, reverse U-shaped. Ductus bursae relatively long, wrinkled, covered densely
by fine spiculi on inner surface. Cervix bursae weakly sclerotized, short, without spiculi; corpus
bursae sacculiform, membranous.

Male unknown.

The new species belongs, in spite of its conspicuously different coloration,
to the eriophora-nekrasovi-group. It is easily separable from the related taxa by
its light grey forewings and simple crosslines. The female genitalia of the group
is characterizable by the lack of spiculi in the cervix bursae, the specific differen-
ces are found in the sclerotization of the ostium and the length and shape of duc-
tus bursae. H. caesia has the configuration of these parts more similar to those of
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H. nivea sp. n. than to the members of the nekrasovi-tahiricola species-pair (see
the Figs 23-26). The distinctive features of H. caesia and H. nivea are as follows:

caesia

larger in size (39-40 mm)

forewing shining, light grey

wing pattem stronger, transverse lines
sharper, stigmata encircled partly
with blackish, arrowheads present,
etc.

hindwing darker, brown(ish)
ovipositor broader

dorsal plate of ostium broader, ventral
plate more quadratic

ductus bursae broader

nivea

smaller in size (34-38 mm)

forewing whitish with fine ochreous
or rosy tinge

wing pattem obsolete, transverse lines
very pale, double, outlines of stigmata
and arrowheads absent or deleted

hindwing light, whitish
ovipositor narrower

dorsal plate of ostium arcuate, nar-
rower, ventral plate liguliform

ductus bursae narrower

Distribution. The species was found only in the northernmost Himalaya, in the Nanga Parbat
massif (N Pakistan). The collecting site is located in the higher coniferous zone mixed with some
deciduous trees (e.g. Betula, Populus) and patches of montane grasslands.

Himalistra nivea HREBLAY & PLANTE sp. h.
(Figs 12-14,21-22, 26)

Holotype: female, “N-Pakistan, 10 km SW of Astor, Rama, 3000 m, 35°20°N, 74°46’E, Nr.
7,31. V.- 1 VI 1992, leg. M. Hreblay & G. Csorba (coll. J. PLANTE).

Paratypes: 9 specimens, “N-Pakistan, 10 km SW of Astor, Rama, 3000 m, 35°20°N,
74°46°E, Nr. 7 and 10, 31. V.- 1 VI. and 5. VI. 1992, leg. M. Hreblay & G. Csorba.

Slide Nos Hreblay 3347 (male), Hreblay 3348 (female), in coll. Hreblay, Plante and
Hacker.

Description: wingspan 34-38 mm, length of forewing 14-17 mm. Head and thorax whitish-
ochreous, side of palpi only slightly darker. Forewing whitish with greasy shine, irrorated with
some brownish scales and an ochreous or rosy shade. Elements of wing pattern reduced, crosslines
and stigmata indistinct, only a few darker markings between stigmata and at tomus can be seen.
Hindwing whitish, scarcely irrorated with brown, veins darker; discal spot sometimes sharp. Under-
side whitish with a few greyish scales, discal spots of both wings may present.

Male genitalia (Figs 21-22): uncus short, broad, beak-like with hooked tip. Fultura inferior a
strong plate with characteristic shape: a narrow triangle with long, curved apical arms. Valvae
moderately long, apical part less differentiated; sacculus short, rounded. Harpe relatively long, nar-
row, slightly arcuate, distal extension of basal plate short, triangular. Costal plate very narrow,
strong, apex erected, acute. Aedeagus relatively long, thick, ventral extension of carina short. Vesi-
ca a short, broad, recurved tube, basal field of comuti large, consisting of smaller spinules. Medial
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part with three stronger cornuti (number of these cornuti most probably variable), terminal cornuti
field small, spinules small, fine.

Female genitalia (Fig. 26): ovipositor rather narrow, short. Dorsal plate of ostium arcuate,
broad and short, ventral plate strong, hat-shaped (“liguliform”). Ductus bursae narrow, covered
densely by short spiculi on inner surface; corpus bursae elliptical, membranous.

Distribution. The species is known from the type locality only which is the same as that of
H. caesia.

Figs 25-26. 25 = H. caesia sp. n. paratype female, 26 = H. nivea sp. n. paratype female
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The new species belongs to the eriophora-nekrasovi species-group, related
closely to H. caesia. This is the only known whitish species of the genus; the spe-
cific differences are discussed under the preceding species.

Himalistra fusca fumata HREBLAY & PLANTE ssp.n.
(Figs 10-11)

Holotype: female, “N-Pakistan, 10 km SW of Astor, Rama, 3000 m, 35°20’N, 74°46’E, Nr.
7,31. V. - 1 VI 1992, leg. M. Hreblay & G. Csorba”. Slide No. Hreblay 3351 (coll. M. HRE-
BLAY).

Paratypes: 5 specimens, “N-Pakistan, 10 km SW of Astor, Rama, 3000 m, 35°20’N,
74°46°E, Nr. 7 and 10, 31. V. - 1 VI. and 5. VI. 1992, leg. M. Hreblay & G. Csorba (coll. M. Hre-
blay and J. P1ante). Slide Nos Hreblay 3354,3391 (females)

Distribution: N Pakistan (NW Himalaya).

The northern subspecies of H. fusca differs from nominotypic population
(Fig. 9) by its significantly darkened hindwing with sharper discal spots and
transverse lines.
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BOOK REVIEW

T. Jermy and Klara Balazs (eds.) (1993): Handbook ofAgricultural Entomology (A névényvédelmi
allattan kézikonyve). Volumes 4/A and 4/B, Akadémiai Kiadd, Budapest, pp. 830. [in Hungarian]

About 20 years ago a small group of agricultural entomologists, mainly members of the
Plant Protection Institute (Hungarian Academy of Sciences), Budapest, undertook the significant
task to summarize the results of Hungarian agricultural entomology in a handbook series, planned
to six volumes. The volumes were then written and the manuscripts completed; the first volume ap-
peared in 1988 (Nemathelminthes, Annelida, Mollusca, Crustacea, Isopoda, Diplopoda, Collembo-
la, Lepismatoidea, Orthopteroidea, Psocoptera, Thysanoptera, Heteroptera), followed by the second
volume in 1989 (Homoptera: Auchenorrhyncha, Aphidoidea, Coccoidea, Aleurodoidea). The third
volume (Coleoptera) appeared in 1990 and - because of its size - it had to be printed in two parts.
Now, after so many years after its completion, the fourth volume of the series (Lepidoptera) ap-
peared as well, divided into two parts from the same reason.

The manuscript of the last volume has been finished in its original form by the end of the
’seventies, the material and figures referring to description, phenology, population dynamics, dis-
tribution, significance of each species were based mostly on the knowledge and data of that period.
As the main biological features of Lepidoptera had hardly changed during three decades, this
would reduce by no means the usefulness of the volume; unfortunately the literature citations
stopped also at the early eighties. Only one part of the volume (the chapter dealing with leaf miner
moths) could be revised in the early ’nineties before printing.

The volume of 830 pages deals with Lepidoptera of practical or potential significance, both
as agricultural or horticultural pests, comprising 374 species in total; the descriptions begin with the
ones showing primitive features (like Hepialidae) and finish with the family of Nymphalidae. The
species are treated to an extent corresponding to their significance, so the important ones are de-
scribed in more details. In some cases the data are more exhaustive than it would be proportional to
the practical significance of the species in question. This is explained by the sorrowful fact that one
of the main authors of the volume, Dr G. Reichart, a well known and esteemed lepidopterologist
had deceased before the appearance of the volume and the parts written by him were kept un-
abridged for his memory.

A special value of this detailed and beautifully illustrated series is its “Hungarian” feature.
Each species treated gives at the same time a faunistical information on its occurrence in Hungary.
Besides the presentation of earlier data of historical value, published by earlier authors, this volume
contains also many observations not published yet elsewhere.

It is to be hoped for that the series commenced will be continued and completed by the com-
ing Hungarian entomologist generations and present volumes will have to be edited again within a
few years in an enlarged and amplified form; at the present, however, the conscientious work of the
authors has to be appreciated and acknowledged.

Dr L. Szalay-Marzs6
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NEW EUPITHECIA, GYMNOSCELIS
AND CHLOROCLYSTIS SPECIES FROM
AFRICA AND ARABIA (LEPIDOPTERA,

GEOMETRIDAE: LARENTIINAE)

A. M. Vojnits

Department ofZoology, Hungarian Natural History Museum
H-1088 Budapest, Baross utca 13, Hungary

Four Eupithecia, two Chloroclystis (sensu Prout, 1915) and one Gymnoscelis are described:
Eupithecia crelosa sp. n., E. millesima sp. n., E. depasta sp. n., E. sublata sp. n., Chloroclys-
tis decimana sp. n., Ch. onusta sp. n., Gymnoscelis silvicola sp. n.

Key words: Eupithecia, Chloroclystis, Gymnoscelis, Africa, Arabia, taxonomy

INTRODUCTION

The essential problem - of a validity beyond the scope of the present work
- is the interconnection of the Southwest Palaearctic and Ethiopian Regions.
What sort of a barrier did the Sahara represent during the preceding periods - if
indeed it was a barrier at all? At which time did the species and species groups
arrive in southern areas and what became of them afterwards? Earlier investiga-
tions had already shown that certain high mountains of East Africa harbour
species of a Palaearctic character. However, it is for the first time now that we
have successfully shown from West Africa a species of a group heretofore con-
sidered typically Palaearctic.

TAXONOMY

A number of papers have been published on the Eupithecia CURTIS, Chlo-
roclystis HUBNER and Gymnoscelis MABILLE fauna of East Africa, primarily by
PROUT (1915) and FLETCHER (1958, 1963, 1978), but also other authors have
submitted new records (HERBULOT, 1983). French workers have treated mainly
West Africa; the communications are generally brief and contain only the de-
scriptions of some new species or data. As to the Arabia Peninsula principally
WILTSHIRE (1985) have recently published relevant records.
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Not all of the species described below fit into genera established so far,
therefore - and also because certain genera are not unequivocally interpretable -
I use, at least provisonally, their generic designation Chloroclystis (sensu PROUT,
1915).

Eupithecia cretosa sp. n.
(Figs 1,9,14, 19)

Derivations of specific name: cretosus (= chalky).

Diagnosis (Fig. 1). Stature medium, wing sligthly elongated, mottled whitish. Eye hemis-
phaerical. Labial palp sligthly ascending, yellow, shorter than diameter of eye. Antenna sensely cil-
iate, cilia extremely short (male). Alar expanse of fore wings 11-12 mm. Fore wing an isosceles
triangle, costa and termen finely arched; apex obtuse, tornus rounded. Hind wing reaching to tomus
of fore wing. Basic colour of wing grey, basal and terminal areas of fore wing darker, while the
stripe decurrent in middle of narrow median field between the whitish and broad ante- and postme-
dians is nearly black. Submarginal stripe disjointed, yellowish white. Hind wing greyish yellow,
the stripes broad and grey. Discal spot of both fore and hind wings fading into pattem. Cilia of fore
wing striated dark grey-yellowish grey, of the hind wing light yellowish grey-grey. Underside of
wings sericeous, grey, pattem elements yellowish grey, also discal spots well distinguishable.

Male genitalia (Figs 9, 14, 19). Uncus monoapical. Valva ear-shaped, apex elongate. Ampul-
lae four times longer than broad, apically clavate, with some medium long bristles terminally. Vin-
culum rounded. Aedoeagus short, small, cylindrical, with irregular ribbon-like and lamellar
chitinous formations and a very characteristic row of thick spondyles resembling a part of a verteb-
ra. Base of stemite VIII concave, terminally considerably inclinate.

Female unknown.

Biology. First stages and foodplant unknown. The series was captured in December.

Distribution. East Africa: Tanzania; Kilimanjaro. Locus typicus: Shira Plateau, 4000 m.

Specific differences. Rather resembling Eupithecia subscriptaria Prout, but while the discal
spots of this latter are markedly conspicuous in every wing, they are absent of hardly discernible in
the new species.

Material examined. Holotype male: “Tanzania, Kilimandjaro Shira Plateau, 4000 m, 27-28.
dec. 1975 Mbller Andersen leg.” “gen. prep. No. 14781 O det. A. Vojnits". Paratypes: eight males
with the same data. Holotype deposited in the Zoological Museum, Copenhagen, paratypés in the
same institute and in the Hungarian Natural History Museum.

Slides. Nos 14774, 14775, 14776, 14778, 14779, 14780, 14781, 14782 (males), gen. prep.
A. Vojnits.

Eupithecia millesima sp. n.
(Figs 2,10,15)

Derivation of specific name: millesimus (= the thousandth).

Diagnosis (Fig. 2). Relatively small in stature, wings broad, of rather light colours. Eye he-
misphaerical. Labial palp ascendent, shorter than diameter of eye, yellow. Antennae of the single
known specimen missing. Alar expanse of fore wings 16 mm, wing an isosceles triangle. Costa and
dorsum straight, termen definitely convex; apex slightly pointed, tornus obtuse. Hind wing relative-
ly wide. Basic colour of fore wing yellowish brown, stripes disjointed into spots, yellowish white;
entire pattem marbled. Hind wing white, stripes well discernible only near tomus. Cilia short, yel-
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lowish brown on fore wing, yellowish white on hind wing. Underside of fore wing brownish white,
of hind wing yellowish white; pattern elements obsolescent, brownish white.

Male genitalia (Figs 10, 15). Uncus apparently bifid, but actually terminating in a peculiar,
widening tube. Valva wide and short, wing-shaped. Ampulla elongate, five times longer than wide,
its entire length densely covered with bristles. Vinculum flattened. Aedoeagus rather large, clavate,
with chitinous laths. Sternite VVIII unknown (lost during dissection).

Female unknown.

Biology. First stages and foodplant unknown. The single known specimen was collected in
January.

Distribution. East Africa: North Kenya. Locus typicus: Isiolo.

Specific differences. The new species resembles Eupithecia resacta PROUT
to a certain degree, but it is essentially lighter in coloration, and the two species
can easily be distinguished from each other by the white hind wings of millesima.

Material examined. Holotype male: “Isiolo Kenya 12.1.1934 Dr. Benson” “gen. prep. No.
14783 d det. A. Vojnits”. Holotype deposited in the Zoological Museum, Copenhagen.
Slide. No. 14783 (male), gen. prep. A. Vojnits.

Eupithecia depasta sp. n.
(Figs 3, 11, 17, 20)

Derivation of specific name: depastus (= depastured).

Diagnosis (Fig. 3). Starure small, wings rounded. Eye hemisphaerical, large. Labial palp por-
rect, striated brown-white, shorter than diameter of eye. Male antenna densely ciliate, cilia shorter
than half diameter of shaft. Cilia of female 1/3-1/4 of diameter of shaft. Alar expanse of fore wing
14 mm. Costa and dorsum of fore wing finely arcuate; apex and tornus obtuse. Hind wing small,
rounded, but tornus expressed. Basic colour of fore and hind wings fuscous, stripes yellowish. Dis-
cal spots of both wings dark brown, elongate. Cilia short, striated dark brown-yellowish brown.
Underside of wings fuscous, stripes light yellowish white; discal spot of fore wing conspicuous,
hardly discernible on hind wing.

Male genitalia (Figs 11,17,20). Uncus bifid. Valva broad, auriculate, apex rounded. Ampul-
la relatively large and broad, thrice longer than wide; its clavately thickened termination densely
setose, otherwise with merely sparse setae. Vinculum flattened. Aedoeagus broad, cylindrical, with
short, arcuate or twisted chitinous formations. Sternite VIII large and long, basally excised, its
heavily sclerotised digitate parts long, terminally angulate or recurrent.

Female unknown.

Biology. First stages and foodplant unknown. The single known specimen was collected in
October.

Distribution. Found in West Africa. Locus typicus: Gambia.

Specific differences. Externally atypically Palaearctic species, belonging in
the minusculata-opisthographata group. Best distinguishable by the genitalia, es-
pecially the aedoeagus. Sternite VIII is also different.

Material examined. Holotype male: “Gambia 18-23/10-76 H.K.J.” “Z00L. MUSEUM DK
COPENHAGEN?” “gen. prep. No. 14770 d Dr. A. Vojnits”. Holotype deposited in the Zoological
Museum, Copenhagen.

Slide. No. 14770 (male), gen. prep. A. Vojnits.
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Eupithecia sublata sp. n.
(Figs 4, 23)

Derivation of specific name: sublatus (= elevated).

Diagnosis (Fig. 4). Wing relatively broad, of just about medium stature, basic colour dark.
Eye large and protruding, almost sphaerical. Labial palp brown, equal to diameter of eye. Female
antenna densely ciliate, cilia short, their length not reaching 1/3 of diameter of shaft. Length of fore
wing between base and apex 10-11 mm. Basic colour of fore wing a sericeous dark fuscous, with
the transverse stripes coalescent into the basic colour; discal spot minute, black. Cilia medium long,
striated brown-greyish brown. Underside of wings grey, pattern elements yellowish grey, well dis-
cernible.

Male unknown.

Female genitalia (Fig. 23). Bursa copulatrix pear-shaped, its fundus padded by densely situ-
ated chitinous spines. Antrum sclerotized. Both anterior and posterior apophyses relatively short.
Papillae anales elongate.

Biology. First stages and foodplant unknown. Type-specimens collected in September.

Distribution. Found in East Africa, Tanzania. Locus typicus: Tukuyu, Manow, 1800 m.

Specific differences. Resembling Eupithecia celatisigna WARREN, but this
latter is lighter and displays a heavier pattern. As to its external morphology, it
looks like E. absinthiata CLERCK of small stature, dark colour and of unusually
narrower wing. The bursa copulatrix itself resembles in many respects that of E.
extraversaria Herrich-SCHAFFER, but it has manifestly nothing to do with it.

Material examined. Holotype female: “Tanzania, Tukuyu, Manow, 1800 m, 25.vi. 1979 M.
Stoltze leg.” “ZOOL. MUSEUM DK COPENHAGEN?” “gen. prep. No. 14786 ? det. A. VVojnits”.
Paratype one female, Tanzania, Mt. Rungwe, SW, 1800 m, 20.VII. 1980, leg. M. Stoltze and N.
Scharff. Holotype deposited in the Zoological Museum Copenhagen, paratype in the Hungarian
Natural History Museum, Budapest.

Slides. Nos 14786, 14789 (females), gen. prep. A. Vojnits.

Chloroclystis decimana sp. n.
(Figs 5-6, 12, 16, 21,24)

Derivation of specific name: decimanus (= of a tithe).

Diagnosis (Figs 5-6). Medium stature, wings broad, pattern dominated by the postmedian
stripe. Eye hemisphaerical, strikingly large, protruding. Labial palp porrect, mottled brown and
white, shorter than diameter of eye. Male antenna densely ciliate, length of cilia not or just reaching
half diameter of shaft; those of female about 1/3-1/4. Distance between base and apex of fore wing
9,5 mm (males) or 9 mm (females). For wing broad, costa and dorsum slightly arcuate, dorsum
longer than termen; apex and tornus obtuse. Hind wing triangular. All type-specimens worn. Basic
colour of wings marbled brown, antemedian stripe obsolescent, postmedian stripe wide, light, near-
ly white. Cilia medium long, striated brown-brownish yellow. Underside of fore wing a dark, that
of hind wing a lighter, sericeous brownish yellow, pattem elements just discernible, yellow.

Male genitalia (Figs 12, 16, 21). Uncus elongate. VValva wide, short, both ventrum and dor-
sum thickened. Vinculum flattening. Aedoeagus long, thin, containing a double, long and thin, chi-
tinous cornutus. Sternite VIII basally wide, multiply arcuate, its two long and narrow arms
X-shaped.
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Female genitalia (Fig. 24). Bursa copulatrix elongate, sclerotized, its wall densely covered
by minute chitinous spines. Antrum sclerotized, widening. Both anterior and posterior apophyses
short. Papillae anales rice-shaped.

Biology. First stages and foodplant unknown. The type series was collected in September.

Distribution. East Africa, Tanzania. Locus typicus: Mts Usambara, Amani, 900 m.

Specific differences. Closely allied to Ch. muscosa Warren, but easily
separable on the basis of the light basic colour of muscosa, while both pairs of
wings of the new species are a marbled brown. The configuration of the genitalia
also displays differences, but they also reveal their close relationship.

Material examined. Holotype male: “Tanzania, East Usambara Mts, Amani 900 m
01.ix.1981 M. Stoltze N. Scharff leg. Zool. Museum Copenhagen” “gen. prep. No. 19188 d det. A
Vojnits”. Paratypes: 2 males and 6 females with the same data. Holotype deposited in the Zoologi-
cal Museum, Copenhagen, paratypes in the same institut and in the Hungarian Natural History Mu-
seum, Budapest.

Slides. Nos 16000, 16001 (males), 15976, 15999, 16003, 19188, 19190, 19199, 19209 (fe-
males), gen. prep. A. Vojnits.

Chloroclystis onusta sp. n.
(Figs 7, 25)

Derivation of specific name: onustus (= burdened).

Diagnosis (Fig. 7). Stature medium, wings broad. Eye large, hemisphaerical. Labial palp
porrect, brown irrorated with whitish scales, as long as diameter of eye. Antenna extremely densely
ciliate, cilia shorter than half diameter of shaft. Alar expanse of fore wings 18,5 mm. The single
known specimen is rather worn. Basic colour brown, basal and terminal areas yellowish, median
field greyish. Transverse stripes expressed, yellowish, wide and crenate. Discal spot dark, minute.
Cilia of fore wing rubbed off, those of hind wing striated white and grey. Underside of wing
greyish chalky white; median field and transverse stripes of fore wing grey.

Male unknown.

Female genitalia (Fig. 25). Bursa copulatrix consisting of a smaller, sacculiform and a larger
sphaerical portion, its walls padded by sparser or denser fields of chitinous spines. Both anterior
and posterior apophyses short. Papillae anales elongate.

Biology. First stages and foodplant unknown. The single known specimen was collected in
April.

Distribution. Saudi Arabia. Locus typicus: Djidda, Northern Creek.

Specific differences. Concerning externals, the new species greatly resem-
bles Chloroclysta decimana VOJINITS, but the genitalic configuration of the fe-
male is different (that of the male is unknown).

Material examined. Holotype female: “Saudi Arabien Djidda, Northern Creek iv. 1979 U.
Seneca Nielsen leg" “ZOOL. MUSEUM DK COPPENHAGEN" “gen. prep. No. 14784 ? det. A
Vojnits". Holotype deposited in the Zoological Museum, Copenhagen.

Slide. No. 14784 (female), gen. prep. A. Vojnits.
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Gymnoscelis silvicola sp. n.
(Figs 8, 13, 18, 22, 26)

Derivation of specific name: silvicolus (= inhabiting woods).

Diagnosis (Fig. 8). Stature small, wings relatively broad. Eye large, almost sphaerical. Labial
palp porrect, about as long as diameter of eye. Male antenna rather thick, densely ciliate. Cilia
short. Female antenna displaying some additional isolated cilia longer than the rest. Distance bet-
ween base and apex of fore wing 7-8 mm. Basic colour rufous brown, transverse stripes bordered
black; terminal field with yellowish spots; fore wing therefore appearing as definitely mottled. Cilia
short, rufous brown. Pattern on underside of wings marked: basic colour grey, pattem elemenrts
light or - oppositely - dark grey.

Male genitalia (Figs 13, 18, 22). Uncus broadly flattened. Valva narrow, apex slightly arcu-
ate, dorsum thickened. Vinculum wide, incised. Aedoeagus small, short, cylindrical, with two
groups of conspicuous comuti. Base of stemite VIII arcuate, its sclerotized arms long, straight, ter-
minally clavate. Tergite VIII essentially wider, consisting of two distinct parts.

Female genitalia (Fig. 26). Bursa copulatrix elongate, padded with extremely densely situ-
ated chitinous spines. Both anterior and posterior apophyses rather short, papillae anales squat.

Biology. First stages and foodplant unknown. The known specimens was captured in Sep-
tember.

Distribution. East Africa, Tanzania. Locus typicus: East Usambara Mts, Amani, 900 m.

Specific differences. Resembling to a considerable degree the Palaearctic
species Gymnoscelis pumilata HUBNER, though the differences are unequivocal;
the species Gymnoscelis cressata WARREN differs even more extensively.

Material examined. Holotype male: “Tanzania, East Usambara Mts, Amani 900 m,
01.ix. 1981 M. Stoltze N Scharff leg. Zool. Museum, Copenhagen” “gen. prep. No. 19207 d det. A.
Vojnits”. Paratypes: 1 male and 2 females with the same data. Holotype deposited in the Zoological
Museum, Copenhagen, paratypes in the same institut and in the Hungarian Natural History Mu-
seum, Budapest.

Slides. Nos 19184, 19207 (males), 19200, 19206 (females), gen. prep. A. Vojnits.

Acknowledgements. | am greatly indebted to Dr N. P. Kristensen (Copenhagen), for his per-
mission to study the specimens preserved in the Zoological Museum, as also to Mr M. R. Honey
(London), for making it possible to examine the material in the Natural History Museum.
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Figs 1-8. 1= Eupithecia cretosa sp. n. paratypc male, 2 = E. millesima sp. n. holotype male, 3=E
depasta sp. n. hololype male, 4 = E. sublata sp. n. holotype female, 5= Chloroclystis decimana sp.
n. paratypc male, 6 = Ch. decimana sp. n. paratypc female, 7 = Cli. onusta sp. n. holotype female,
8 = Gymnoscelis silvicola sp. n. paratype male.
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Figs 9-13. Male genitalia of 9 = Eupithecia crelosa sp. n., 10 = E. millesima sp. n., 11 = E. depasta
sp. n., 12 = Chloroclystis decimana sp. n., 13 = Gymnoscelis silvicola sp. n.
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Figs 14-22. Acdoeagus of 14 = Eupilhecia cretosa sp. n.. 15 = E. millesima sp. n., 16 = Chloroclys-
tis decimana sp. n., 17 = Eupitliecia depasta sp.n., 18 = Gymnoscelis silvicola sp. n. Stcrnitc VIII
of 19 = Eupilhecia cretosa sp.n, 20 = E. depasta sp. n., 21 = Chloroclystis decimana sp. n.,

22 = Gymnoscelis silvicola sp. n.
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Figs 23-26. Female genitalia of 23 = Eupithecia sublata sp. n., 24 = Chloroclystis decimana sp. n.,
25 = Ch. onusta sp. n., 26 = Gymnoscelis silvicola sp. n.
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FURTHER ORIBATID SPECIES FROM THE
COMORO ISLANDS (ACARI: ORIBATIDA)*

S. Mahunka

Department ofZoology, Hungarian Natural History Museum
H-1088 Budapest, Baross u. 13., Hungary

Five oribatid (Acari) species are described as new to science from the Comoro Islands. One
of them, Comororibula truncata gen. et sp. n. (Haplozetidae), is representing also a new
genus. With 30 original figures.

Key words: Acari, Oribatida, taxonomy, new taxa, Comoro Islands

| have been working on the Ethiopian and Oriental oribatids and the relation
of these faunas for a long time. The present study is a part of this research pro-
ject, of which the main goals and reasons | already outlined in my earlier publica-
tions (e.g. Mahunka 1993, 1994a, 1994b).

In this part | describe five species from the Comoro Islands which are all
new to science. For one species a new genus (Comororibula gen. n., family Ha-
plozetidae) had also to be established. This material was collected by Dr T. POCS,
the renown bryologist. Herewith | should like to thank him for allowing me to
study the interesting samples. In the description the morphological terms follow
the author’s earlier papers (see above).

DESCRIPTION OF THE NEW TAXA

Phthiracaridae Perty, 1841

Kakophthiracarus mwali sp. n.
(Figs 1-5)

Measurements. - Length of aspis: 136-158 pm, length of notogaster 250-299 pm, height of
notogaster: 152-213 pm.

Integument: The usual cerotegument layer present, mostly the whole body surface is covered
by a layer in which filaments and other parts of detritus are embedded being thickest in the concave
humeral region.

Aspis: Median crista protruding from the outline of the &spis, behind it a transversal hollow
present. They are well observable in lateral aspect (Fig. 1). Lateral carina and lateral rim absent.

* Supported by the National Scientific Research Fund (OTKA 3165)
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Prodorsal surface - with the exception of the lateral part in front of the bothridium - ornamented by
alveoli, lateral part with some fine lines. On the basal part of the &spis some strong longitudinal ribs
also visible. Rostral, lamellar and interlamellar setae very short, spiniform. Sensillus directed for-
wards, with gradually broadened, asymmetrically lanceolate head, its dorsal surface spiculate, or ir-
regularly roughened (Fig. 2).

Notogaster: Anterior part of notogaster with a well developed thick colar and some clearly
protruding tubercles. Only 15 pairs of short, simple notogastral setae present, setae ci - cj arising
on the collar, the last two pairs close to each other. Setae e and /12 also conspicuously near to each

Figs 1-3. Kakophthiracarus mwali sp. n.: 1= body in lateral aspect, 2 = aspis in dorsal aspect,
3 = anogenital region
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other, the reduced alveoli of seta/2 located between them. The alveoli of seta// not observable and
1 was unable to find the lyrifissures. All notogastral setae simple, thin, slightly flagellate.

Ventral regions: The surface of the genito-aggenital plates areolate, all nine pairs of minute
genital setae arranged in one row along the paraxial margin of the genital plates (Fig. 3). All five
pairs of ano-adanal setae also minute, three pairs of them located marginally.

Legs: Seta d on femur 1 arising near to the anterior margin of the joint, slightly curved in-
wards. Seta V much shorter, than v’ and spiniform. The setal formulae of the legs are:

I: 1- 4-2+2-5+1 - 16+3-1 (Fig. 4)
IV:2- 1- 1- 2+#1 - 10- 1(Fig. 5)

Material examined: Holotype (1488-HO-1994): Comoro Islands, Mwali (Moheli) Island.
Secondary lowland rainforest near Miringoni village on the SSW slope of the main mountain

Figs 4-5. Kakopluhiracarus mwali sp. n.: 4 =leg 1, 5=leg 1v
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range, at 230-400 m. 30. 08. 1992. Leg. Dr. T. POCS. 4 ex.: paratypes from the same sample. Holo-
type and 3 paratype: HNHM*, 1 paratype: MHNG**.
Derivatio nominis: After the collecting place (Island Mwali, formerly Moheli).

Remarks: On the basis of the tuberculate notogaster, the simple notogastral
setae and the minute ano-adanal setae inserted very near to each other, no doubt,
that the new species belongs to the genus Kakophthiracarus Mahunka, 1992. It is
clearly distinguishable from all other related taxa by the position of setae C and
ej, and setae €2 and /13.

Euphthiracaridae Jacot, 1930

Microtritia altissima sp. n.
(Figs 6-12)

Measurements. - Length of aspis: 174-218 (Im, length of notogaster: 293-365 (im, height of
notogaster: 228-294 pm.

Aspis: Dorsal outline of the aspis evenly convex in lateral aspect (Fig. 7), surface or-
namented by irregular, but mostly symmetrical spots basally (Fig. 9). Aspis with one, but conspicu-
ously strong lateral carina. Lateral rim short, not reaching to the rostrum. Setae of aspis very short
and fine, interlamellar setae shortest of all, exobothridial setae minute. Sensillus finely, gradually
widening distally, acute, without bristles or cilia.

Notogaster: Notogaster with the usual fine and short notogastral setae, all curved anteriorly
(Fig. 6). Insertion of setae fi also present. Four pairs of lyrifissures were observable. A well-de-
veloped fissura terminalis present, behind it a median pore (consisting of 3-4 smaller pores, resem-
bling a small porosé area) clearly visible (Fig. 10).

Anogenital region: Four pairs of genital setae, one of them arising in front of tectum kag
(Fig. 8). All anal and adanal setae well developed, three pairs of anal and three pairs of adanal setae
simple, short and setiform, setae adi and ach slightly longer than the anal setae.

Legs: Legs monodactylous with reduced chaetotaxy. Legs setal formulae:

:1-2-2+2-5+1-14+3-1 (Fig. 11)
IV: 1- 1-0-2+1-8-1 (Fig. 12).

Material examined: Holotype (1489-HO-1994): Comoro Islands, Mwali (Moheli) Island.
Secondary lowland rainforest near Miringoni village on the SSW slope of the main mountain
range, at 230-400 m. 30. 08. 1992. Leg. Dr. T. POCS. 12 ex.: paratypes from the same sample. Ho-
lotype and 11 paratype: HNHM, 1 paratype: MHNG.

Derivatio nominis: After the form of the notogaster.

Remarks: On the basis of the presence of fissura termindlis and the shape of
the sensillus the new species belongs to the relationship of M. incisa MARKEL,
1964, however, it is distinguished from it and from all other Microtritia species

* HNHM = deposited in the Hungarian Natural History Museum, Budapest, bearing the
identification number of the specimens in regular use in the Collection of Arachnida
** MHNG = deposited in the Muséum d’Histoire naturelle, Geneve
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Figs 6-10. Microtritia altissima sp. n.: 6 = body in lateral aspect, 7 = aspis in lateral aspect,
8 = anogenital region, 9 = aspis in dorsal aspect, 10 = fissura terminalis
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by the conspicuously high (in lateral aspect) notogaster, and from the M. incisa
by the ratio and the distance of the prodorsal setae (Markel, 1964: fig. 13b).

Haplozetidae Grandjean, 1936

Comororibula gen. n.

Diagnosis: Family Haplozetidae. Rostrum wide, in dorsal aspect appears rounded medially,
but rostral apex straight in lateral aspect. Lamella and sublamella well developed, prolamella, trans-
lamella absent. Lamellar seta arising on the lamellar end, rostral seta on a small tubercle. Sensillus
capitate, its peduncle short. Median part of notogaster protruding anteriorly, this part straight me-
dially. Pteromorphae large, movable. Ten pairs of short notogastral setae, four pairs of small sacculi
and five pairs of lyrifissures well observable. The subcapitulum, chelicerae and palps are normal
for the family. Apodemes short, epimeral borders hardly and only partly observable. Epimeral setal

Figs 11-12. Microtritia truncata sp. n.: 11 = leg1,12=1leg n
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formula: 3- 1- 3- 3. Only three pairs of genital setae present, anogenital setal formula: 3-1 -2
- 3. Circumpedal carina reaching to the lateral margin of the ventral plate. All legs tri- and hetero-
dactylous. Tarsi of legs I and Il truncate, longitudinally compressed, suddenly narrowing in lateral
view (Fig. 16). Solenidium g2 arising on a narrow, distal projection. Legs’ setal formulae are nor-
mal for the family.

Type species: Comororibula truncata sp. n.

Remarks: The new genus resembles the genus Incabates HAMMER, 1961
(see LEE 1993), however, this latter has four pairs of genital setae. This number
of the genital setae was heretofore unknown in this group (SEL: see BALOGH &
BALOGH 1992: 118)ofhaplozetidsOribatida.

Comororibula truncata sp. n.
(Figs 13-19)

Measurements. - Length of body: 257-324 pm, width of body: 153-200 pm.

Integument: Cerotegument layer was not observable, cuticle seems to be smooth.

Prodorsum: The whole prodorsum conspicuously wide. Lamella well developed, without la-
mellar cusps. Peduncle of sensillus very short, gradually dilated distally, head distinctly spiculate.
All prodorsal setae ciliate, setae ex minute. Rostral setae arising laterally, far from each other (Fig.
13), ratio among them in > le > ro.

Notogaster: Pteromorphae short longitudinally, broad, nearly triangular in lateral view (Fig.
15). Dorsosejugal suture between bothridia straight. All ten pairs of setae visible, but all very short
and fine. Lyrifissures im long, lying mostly transversally. All four pairs of sacculi small, clearly
rounded.

Lateral part of podosoma: The tubercle of the rostral seta well developed. Carina kfobserv-
able, behind it the surface granulate. Area porosa lamellaris well visible, situated tangentially to la-
mella (Fig. 15).

Ventral regions: Coxisternal region framed laterally by a sharp line. Pedotecta | and II-I1l,
and discidium well protruding laterally (Fig. 14). All epimeral setae fine and short. Setae on the
ventral plate also fine and short, among the adanal setae setae ads arising in preanal position. Lyri-
fissures iad observable near to the anal apertures, in paraanal position.

Legs: Femora of legs 11-1V broad, each with a well-developed blade-like formation ventrally
(Fig. 19), and some wrinkles transversally. Solenidia i/ of all tibiae conspicuously long, filiform.
Legs setal formulae:

I: 1-5-2+1 -4+2- 18+2-3 (Figs 16, 18)
IV: 1- 2- 2- 3+1 - 12- 3 (Fig. 17)

Material examined: Holotype (1490-HO-1994): Comoro Islands, Mwali (Moheli) Island.
Secondary lowland rainforest near Miringoni village on the SSW slope of the main mountain
range, at 230-400 m. 30. 08. 1992. Leg. Dr T. POCS. 3 ex.: paratypes from the same sample. Holo-
type and 2 paratype: HNHM, 1 paratype: MHNG.

Derivatio nominis: The name of this species was given after the form of the rostrum and the
dorsosejugal region of the notogaster.

Remarks: See the remarks after the generic diagnosis.
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Figs 13-15. Comororibula truncata sp. n.: 13 = body in dorsal aspect, 14 = body in ventral aspect,
15 = body in lateral aspect
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Figs 16-19. Comororibula truncata sp. n.: 16 = femur genu and tibia of leg 1, 17 = leg 1V,
18 = femur of leg 11, 19 = tarsus of leg 1
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Galumnidae Jacot, 1925

Dimidiogalumna comoroensis sp. n.
(Figs 20-25)

Measurements. - Length of body: 353-403 |im, width of body: 288-305 |im.

Integument: A thin cerotegument layer present, mostly visible on the ventral surface, con-
sisting of small granules.

Prodorsum: Rostrum conical, slightly beak-shaped in lateral aspect (Fig. 25). Prodorsal sur-
face convex behind the rostrum. Lamellar lines (L) strong, well protruding from the surface, subla-
mellar lines absent. Lamellar setae arising outside of the lamellar lines (L). Ratio of prodorsal setae:
ro > le > in, the latter one minute (Fig. 20). Peduncle of sensillus long, its head clavate, well
barbed.

Notogaster: Dorsosejugal suture present. Surface finely roughened, sculpture consisting of
fine wrinkles. Pteromorphae striated, medially some stronger and laterally many finer lines observ-
able laterally (Fig. 23). Three pairs of large porosé area present, Aa elongated, A/ absent, A2 and A3
rounded, both large. Ten pairs of alveoli, median pore also observable, lyrifissures im located me-
diallly (Fig. 20).

Lateral part of podosoma: The shape of ridges T and E are shown in Fig. 25 .

Gnathosoma: Mentum with strong transversal wrinkles anteriorly (Fig. 22). Its outline well
excavated anteromedially. Palpal setal formula O- 2- 1- 3 - 9+1. Solenidium oo and eupathi-
dium acm conspicuously long.

Ventral regions: Epimeral surface distinctly granulated. Some larger spots in the median re-
gion also observable. Genital plates (Fig. 21) with some strong longitudinal crests (striate), genital
setae ordered in one, arched longitudinal row. Setae gi much longer than the others. Anal plates
with a strong, longitudinal median keel, anal setae arising among them (Fig. 24). Anal setae
minute, thin, adanal ones represented only by their alveoli. Lyrifissure iad in adanal position, Area
porosa postanalis well developed.

Legs: All legs are tridactylous and heterodactylous, the lateral claws are smaller and thinner
than the median one. (i2 of the leg | situated behind the e, and seta ft” arising near to each other.
Some ventral setae of tarsi strong, pectinate.

Material examined: Holotype (1491-HO-1994): Comoro Islands, Mwali (Moheli) Island.
Secondary lowland rainforest near Miringoni village on the SSW slope of the main mountain
range, at 230-400 m. 30. 08. 1992. Leg. Dr T. POCS. 3 ex.: paratypes from the same sample. Holo-
type and 2 paratype: HNHM, 1 paratype: MHNG.

Derivatio nominis: After the collecting place (Comoro Islands).

Remarks: The genus Dimidiogalumna was heretofore known only in its
type species (D. villiersensis ENGELBRECHT, 1972) described from South Africa.
The new species fits well into this genus and it is distinguished from the type
species by the number and form of the porosé areae of the notogaster and by the
sculpture of the mentum and the genital and anal plates.
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Figs 20-23. Dimidiogalumna comoroensis sp. n.: 20 = body in dorsal aspect, 21 = genital plates,
22 = mentum, 23 = pteromorpha
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Figs 24-25. Dimidiogalumna comoroensis sp. n.: 24 = body in ventrtal aspect, 25 - podosoma in
lateral aspect
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Figs 26-28. Pilizetes tuberculatus sp. n. 26 = body in dorsal aspect, 27 = solenidial group of leg 1,
28 =leg IV
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Figs 29-30. Pilizetes tuberculatus sp. n.: 29 = body in ventral aspect, 30 = podosoma in lateral
aspect
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Pilizetes tuberculatus sp. n.
(Figs 26-30)

Measurements. - Length of body: 375-408 pm, width of body: 255-300 pm. No greater dif-
ference among the sexes.

Integument: Waxy layer well developed, granulation and small particles of different kinds
apparent also in this thicker part. Cuticle punctate, foveolate and alveolate.

Prodorsum: Lamellar line well developed, its margin well protruding from the outline of the
body in dorsal aspect (Fig. 26). Rostrum foveolate, prodorsal surface alveolate. Rostral setae
simple, filiform, lamellar ones represented only by their alveoli, interlamellar setae bacilliform,
finely and distinctly barbed. Sensillus strong but setiform, with short spines on its laterodorsal sur-
face (Fig. 30).

Notogaster: Its surface mostly alveolate. Dorsosejugal suture absent. Posterior part of noto-
gaster with a rough structure, and with longitudinal hollows and protuberances with well sclero-
tised margins (Fig. 26). Pteromorphae large, also with a strong sculpture consisting of larger alveoli
medially and basally, and foveolae gradually becoming smaller foveolae marginally. Ten pairs of
bacilliform notogastral setae present, no essential difference among them, but all longer than the
similar interlamellar setae. Sacculi (or pore) - excepting Sa - hardly observable, median pore pres-
ent, clearly visible.

Lateral part of podosoma: Lamellar and sublamellar lines (L and S) running parallel, the
shape of ridges T and E as shown in Fig. 30. Surface between the sublamellar lines and ridge T
with same polygonal sculpture.

Ventral regions: Epimeral surface foveolate, ventral plates alveolate (Fig. 29) Epimeral setal
formula: 1- 1- 2 —1. Surface of genital plates with small, longitudinal pits, anal plates alveolate.
All setae in the anogenital region minute, adanal setae arising far from the anal aperture, setae adi
and ad: in posteromarginal, ads in adanal position, setae ad/ conspicuously near to each other (Fig.
29).

Gnathosoma: This region with normal galumnoid characters, mentum is very large.

Legs: All legs are tridactylous. Chaetotaxy of legs is normal galumnoid type, some ventral
setae of tarsi I-1V with strong spines. Genu of leg IV with a dorsal spur (Fig. 28), solenidia 5 on
genu Il and 1V long, filiform. The position of the solenidial group of leg | as shown in Fig. 27.

Material examined: Holotype (1492-HO-1994): Comoro Islands, Mwali (Moheli) Island.
Secondary lowland rainforest near Miringoni village on the SSW slope of the main mountain
range, at 230-400 m. 30. 08. 1992. Leg. Dr T. POCS. 5 ex.: paratypes from the same sample. Holo-
type and 4 paratype: HNHM, 1paratype: MHNG.

Derivatio nominis: After the strong posteromarginal structure of the notogaster.

Remarks: The new species is well characterised by the strong notogastral
sculpture on the posterior part of the notogaster and the notogastral setae nearly
of equal length. On this basis it stands nearest to P. denticulatus MAHUNKA,
1986, but the characteristic prodorsal structure which is present in denticulatus,
absent in the new species, its notogastral setae mostly shorter, the sensillus thin-
ner, with finer spines, etc. It is distinguished also from the new species by the
sculpture of the genital plates, which are rarely foveolate in denticulatus.
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FOUNDATIONS FOR DEVELOPING
A NATIONAL STRATEGY OF
BIODIVERSITY CONSERVATION

A report prepared by the

Committee on Ecology, Biology Section, Hungarian Academy of Sciences™*

INTRODUCTION

Gabor Fekete

Biodiversity is the variety of nature. It is manifested at several levels of bi-
ological organization. It can be studied at the levels of individuals, populations
and biocoenoses (plant, animal and microbial communities). In evolutionary
terms the ultimate cause of diversity existing at higher levels is genetic variation.
Any change at one level can affect other levels, leading either to increased or de-
creased biodiversity.

Species diversity, an important and operative term, is the biodiversity of
populations categorized by a taxonomic unit, the species. In this report we use
mostly - but not exclusively - this term.

Nature in Hungary, even in its present state of diversity, has great and indis-
pensable value. It is part of our natural resources. Therefore it must be treated
rightly as national treasure.

The need for a worldwide strategy of biodiversity conservation was formu-
lated by the initiative of the IUCN, UNEP and the World Resource Institute in
1991. Recognizing the importance of the topic, a small working group of ecolog-
ists was formed in the Institute of Ecology and Botany of the Hungarian Acade-
my of Sciences in late 1991. They recognized the responsibility of Hungarian
ecologists in laying down the foundation of a national work plan. A description
of present situation in as a complex way as possible was started. After the magni-
tude of the task had been realized, the list of contributors was extended consider-
ably, and the report was finally released as an official document of the Commit-
tee on Ecology of the Hungarian Academy of Sciences (HAS).

* Sandor Bartha, Istvan Csapody, Béla Danos, Gabor Fekete, LaszI6 Gallé, Laszl6 Holly, Ferenc
Horvath, Gabor Jenser, Zoltan Kereszty, Gyorgy Kovacs, Ferenc Németh, Laszlé Papp, Tibor
Simon, Dezs6Suranyi, Attila T. Szabd, Zoltan Szécs, Zoltan Varga
Address for correspondance: Prof. G. Fekete, Institute of Ecology and Botany, Hungarian
Academy of Sciences, Vacratét, Alkotméany u. 2-4, H-2163 Hungary
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Besides ecologists, experts of different fields (taxonomy, conservation,
plant protection, horticulture, medicinal plants, gene bank, zoological gardens,
etc.) were also involved in formulating this material. The first draft had been
ready by the opening of the UN Congress on Environment and Development in
Rio de Janeiro (i.e. the signing of the International Treaty on Biological Diver-
sity). The material submitted by the Committee on Ecology of the HAS was en-
dorsed by the Biology Section of HAS. Then it was submitted to the Presidium of
the HAS. The Agricultural Sciences Section of the HAS presented a critique of
the chapter discussing the interpretation of biodiversity in connection with agri-
culture. The present version of the document contains all the necessary changes.
The report of the Committee was first published in Hungarian in 1993 as a separ-
ate document. The monthly periodical of the HAS (Magyar Tudomény, 1993(3):
983-1010). For ashort English abstract, see: Biology International 1994,28.

When describing the state of biodiversity in Hungary, there were several
works to build upon. We could rely on extensive Floras and Faunas based on the
works of many generations. We know what we have to save. Several academic
meetings have provided good outlines of certain issues. However, our knowledge
is unbalanced. Issues of conservation have a long tradition in Hungary and the es-
tablishment of a network of important protected areas has progressed much al-
though the task is not completed yet. These steps, however, are not enough to
preserve biodiversity.

The principal aim of this work is to provide a scientific status report on the
preservation Hungary’s biological assets. We highlight the causes and symptoms
of recent diversity erosion in Hungary, judge the efficiency of certain methods of
preservation, and also indicate future research tasks.

It is stressed that the novelty of this publication is that - unlike any other
previous analysis in Hungary - it provides the basis for actions necessary for
preserving biological diversity. The necessary administrative measures to be
taken, management and development are also identified.

COMMUNITY DIVERSITY, HABITAT PROTECTION:
THE OPTIMIZATION OF NATURE CONSERVATION

Sandor Bartha, Istvdn Csapody, Gabor Fekete, Laszl6 Gallé, Ferenc Horvéth,
Ferenc Németh, Tibor Simon, Zoltan Varga

Biodiversity of native species can be preserved most expediently within the
system of complex natural habitats. In practice it is mostly achieved by preserv-
ing continuous vegetation patches, plant communities, or by protecting the land-
scape. The species richness of the Hungarian flora and fauna originates from the
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great variation in vegetation types, and from the high community-level diversity.
There are several plant communities in the Carpathian Basin that may be con-
sidered unique, hence they should be treated as part of the European natural herit-
age. Along with their role in preserving taxonomic diversity, plant communities
also mark the visible borders of nature’s functional nutrient-cycling, energy-flow
units - the ecosystems. The most widespread, “common” communities happen to
have the greatest importance in this respect.

1. Sources of decreasing diversity of the vegetation

Phenomena and impacts that seriously threaten biodiversity have increased
significantly over the past few decades. Most of them are related to economic ac-
tivities. Of these, agriculture is dealt with in a separate chapter at the end of this
document. Hungarian water management policy - the quickest possible drainage
of excess water - has caused serious damage protection of natural values. Heavy
industries seriously polluting the air and water with their outdated technologies,
together with the forced development and expansion of mining have spoiled the
state of semi-natural habitats. Establishment of new settlements and construction
of new roads have also caused fragmentation and/or destruction of habitats.
Examples of destruction of vegetation will be discussed in the following.

1.1 Direct destruction ofstands

Direct impacts represent the most drastic kind of threats. The extreme
example is when vegetation is destroyed together with its habitat.

Extermination of large steppe-woodland and Scots pine stands near
Feny6f6 and Bakonyszentlaszld (bauxite mining) is one of the most notable
examples in recent times. Alder woods along brooks, which preserve several
montane species, have also be destroyed because of riverbed dredging. The cool
continental steppe-woodland stands (field maple-oak and the even scarcer lime-
oak woods) of the Godollé Hills, which used to be unique in Central Europe, was
destroyed so “successfully”, that their regeneration seems to be impossible. The
most valuable colline woods near Albertirsa, at the boundary of the Great Plain,
have also disappeared almost completely.

1.2 Habitat destruction

This is a more subtle and slier kind of depauperation habitat.

The impacts of sinking watertable are far-reaching and they affect several
vegetation types simultaneously. Consequences of dropping karstic watertable in
Transdanubia have been studied at several locations. Degradation of fens and hay
meadows has been shown to be caused by drying out. Drainage and amelioration
serving agricultural purposes (reclaiming new fields) have resulted in consider-
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able decrease of ground watertable in the Great Plain (especially in the Danube-
Tisza Mid-Region and in the Nyirség), causing the retreat of oak woods. Ame-
lioration of the Drava plains has also caused degradation. Semi-natural hardwood
gallery forest stands have also been destroyed, losing their character one after an-
other. The deterioration of protected mires that are not surrounded by a buffer
zone (Kelemér, Csaroda, Batorliget) has also started. However, the unfavourable
changes of vegetation dynamics caused by drying are reversible.

Increasing pollution of ponds and lakes has caused first impoverishment
then the devastation of reeds.

Native oak woods have been cleared from large areas to cultivate new lands
in sandy areas. In these areas the practiced landuse techniques (arable field) have
changed (diminished) habitat characteristics so intensively that oak woods cannot
be reclaimed (or it is not feasible).

One consequence of the nation-wide oak decline which started in the late
1970s is that, because of canopy layer opening up, species composition of the
herb layer has changed. Falling dead oak individuals open the place for nitrophi-
lous and ubiquitous plants. In some places oak-hornbeam woods have also
changed in species composition. There is little knowledge on the long-term ef-
fects of these changes.

1.3. Land use, stand alteration

Spruce stands planted in place of native beech woods have been shown to
dry out their habitats because of their higher interception. In black locust (Robi-
nia) plantations (planted in place of species-rich native woods like sandy oak
woods) native species of the herb layer have disappeared. Pure turkey oak stands
in Transdanubia, where they are in place of beech woods, undergo similar trans-
formation. Afforestation of barren hillsides with black pine used to be a politi-
cally forced practice in the 1950s. Several pioneer dolomite grasslands have
been destroyed in this way. Grazing of sandy grasslands resulted in the disap-
pearance of the pioneer annual grassland facies and the destruction of the mosaic
structure of clonal and tall plants rich in edge species. Changes and cessation of
traditional management practices (e.g. mode or intensity of grazing) have caused
alteration of diverse mountain meadows or oligotrophic grasslands.

1.4. Tolerance characteristics: resistance, fragility

Communities have inherent characteristics like fragility (often at consider-
ably different levels) and the presence or lack of resistance against alien species.
Recent ecological researches have shed new light on the questions of perturba-
tion and restoration.

Basically plastic responses are characteristic of soft- and hardwood gallery
forests occurring along large rivers: the characteristic reaction to adventive
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species of trees, shrubs and herbs is incorporation and, not exclusion. As a result,
the number of native species usually decreases. One possible source of degrada-
tion in Hungarian sub-montane forests is the reduction of valuable subordinate
species (large-leafed lime, wild cherry, etc.). The habitats of certain mantle
species like hazel, goat willow, aspen have also been reduced. This is also disad-
vantageous for those important phytophagous species (for example protected but-
terflies) which use these trees and shrubs as food plant. Increasing weediness
together with simultaneous impoverishment of mesophytic oak and hornbeam
woods is becoming more and more general. Mixed maple, ash-lime and xerother-
mic colline oak woods can be regarded as the most stable among the forest com-
munities in Hungary. Different varieties of the same community can be consider-
ably dissimilar because of the loss of species, for example, after trampling. Al-
though the exact reasons are not known, it is a fact that depending on bedrock
type, rock-ledge and debris swards have different levels of resistance against loss
of species and deterioration. The above-mentioned fens and meadows are the
most threatened, since these communities have lost unique plant species the most.

1.5. Isolation andfragmentation

It is well known that isolation is a natural phenomenon of the vegetation. It
is an ordinary characteristic in certain communities and complexes (spring fens,
raised bogs, scrubs in rocky places etc.). However, even in these cases a negative
relationship between diversity and isolation can be shown. Antropogenic frag-
mentation of once continuous vegetation can lead to secondary isolation.

Fragmentation of species - rich forests has been taking place in front of our
eyes in recent years (examples: sandy oak forests of the Nyirség, Balatonflired
park wood, Monor wood, gallery forests along the Danube, oak and beech woods
surrounding Budapest etc.). The substantial fragmentation of loess grasslands is
well documented. This fragmentation is directly related to the significant de-
crease in species number and to the drastic decrease in abundance over the past
thirty years.

It must be noted that the recent changes in land ownership have had unfa-
vourable effects on preserving the present level of biodiversity.

2. Conditions for preserving the biodiversity of natural vegetation

In the following we present those tasks (planning, operation, management)
of the nature conservation authorities that should be based upon ecological
(sometimes also conservation biological) expertise.
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2.1 Optimization ofthe network o fprotected areas to maximize biodiversity

Designation and determination of the size of protected areas had been prac-
tised without serious planning (though with expert intuition) worldwide up to the
late 1960s. The situation in Hungary is similar. It was an obvious solution to give
priorities for designating remote areas less affected by development which were
rich in species, rarities and in unusual habitats. Ideas have considerably changed
since the late 1960s in two areas. The theory of island biogeography, introduced
by MacArthur and his followers, has proved theoretically and empirically that
under otherwise identical conditions, the number of maintained species is deci-
sively determined by the size of the area. The recognition of the importance of
environmental heterogeneity is closely related to this theory. All these have intro-
duced new approaches to designating protected areas. Examples are: determina-
tion of optimum size, attempts to ensure habitat diversity, differentiation of pro-
tection measures of core areas and buffer zones. These could be called the intens-
ive planning consideration. It is still a future task to put them into practice
effectively.

The second realization - the principle of representativeness - was formu-
lated within the framework of complex ecological research projects, especially
by UNESCO-MAB programme. It has become evident that, as the first step of a
global conservation strategy, protected areas should be designated from all bio-
coenoses. This duty is especially urgent in case of threatened biocoenoses or of
communities restricted to small areas. The international association of biosphere
reserves has emerged from this realization. This planning consideration can be
called extensive.

Global conservation strategies and activity plans (UNEP, IUCN, WWF pro-
grammes) based on these new theoretical foundations try to strengthen conserva-
tion activities from two aspects. First, the results of theoretical ecology should be
applied in conservation practice more rapidly. Secondly, recommendations and
concrete tasks should be formulated separately for each administrative level (glo-
bal, regional, national, local).

In the following recommendations are presented for a plan helping opti-
mum designation of protected areas at the national level, with a perspective on
global and regional connections and possible local applications.

An ideal protected area is characterized by the ability to maintain high
species richness and preferable species composition (many rarities, few disturb-
ance tolerators) on the long run. To achieve this, a spatially continuous habitat
complex is required, which contains all serai stages of the given successional net-
work in appropriate dimensions and also the possibility of interchanges among
them is given. If any stage of the network is missing, only the spontaneous endur-
ance of climax communities can be expected. Pioneer and mid-successional
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stages can only be maintained by special conservation measures (intensive plan-
ning consideration).

On the other hand, within a wider geographic region (biome, biogeographic
unit) a representative network of protected areas is necessary. This network
should contain not only characteristic geographic variants but also the whole
spectrum of disturbance-tolerating species and coenoses (extensive planning con-
siderations).

The existence of a small database (serving as a starting point) is a pre-
requisite for scientifically based accomplishment of planning considerations. It
should contain the list of species occurring within the area, their locality data and
conservation value. For each coenosis the data base should also contain the list of
the representative stands, their extension, quality, possibility of preservation and
reclamation.

It is plain from the foregoing that a close connection is needed between
conservation biological research and the establishment of the network of pro-
tected areas. Though scientific concepts have only been applied controversially
and inconsistently in establishing our present national network, it represent the
nature of Hungary quite well. This is why only the plans for future designations
need revision. Formerly gazetted areas need only possible border revisions, and
the increase of strictly protected core parts. Furthermore, based on the results of
ecological assessments, land appraisal, (re)classification, finer categorization and
clarification of zone structure should be done. New management practices must
be based the foregoing.

2.2 Survey and classification ofhabitat types according to threats

To lay the foundation of measures aimed at reducing loss of diversity, it is
indispensable to create a database that contains classifications of habitat types,
their conservation values and the threatening factors. Biodiversity is affected by
both quality and adverse factors: in diverse habitats rich in rarities a relatively
slight damage or impact can cause as large (or larger) loss of diversity as the
complete destruction of less rich types with only a few specialities. So the
general assessment should be based on the status of the species: conservation
value of a given species is higher if it occurs exclusively in endangered habitats.

Estimation of vulnerability of habitat types is based upon the following:

2.2.1. Risk factors

Commonness. Approximation by estimating representation in small geo-
graphic regions.

Distribution. A simple areal measure.

Dispersion. A measure created by utilizing the number, size and distribu-
tion pattern of isolates.
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Degradation. Ratio of characteristic occurrences to that of differently de-
graded stands.

Protection. Ratio of protected stands to unprotected ones.

A task accompanying the latter point is the construction of the Red Data
Book of endangered habitats.

2.2.2. Concrete detrimental factors

First of all, the range of detrimental factors must to be determined for each
habitat type (e.g. open rocky grasslands: opencast mining, overpopulation of
game, mass tourism; drying fens: drainage, flooding, peat-cutting, intensive
grassland use, afforestation). Secondly, susceptibility of each habitat type to spe-
cific factors and their combinations should be discovered. Finally, the proportion
of areas affected by different factors and combinations must be estimated.

In all probability, such a survey will not change conservation assessment of
the most rarest and the most common species and habitats. On the other hand,
new findings might be expected with regard to species and habitats with moder-
ate or unknown degree of endangerment, for which even short-term predictions
might also be provided.

3. Proposal for the establishment of a network of
Environmentally Sensitive Areas in Hungary

Several areas with traditional land use have survived in East European
countries including Hungary. Examples are: floodplains of large rivers with hay
meadows, pastures and orchards; peculiar settlement structure and land use types
of western Hungary along the Austrian border; species-rich hay meadows of sub-
montane and colline regions; poor pastures of sandy, Kkarstic and salt-affected
areas. These traditional land use types have already been seriously affected by
large-scale industrialized agriculture. Nowadays the development of intensive
private farming may lead to disadvantageous changes. In the same time, aban-
donment of vast areas where farming has been uneconomical is predicted. This
state of affairs calls for the introduction of a system (already implemented in
EEC countries) which brings us closer to an environmentally friendly agriculture
by applying management practices that make preservation of natural habitats
possible.

The establishment of Environmentally Sensitive Areas (ESA) network is
aimed at creating a more harmonious relationship between agriculture and nature
conservation. ESA would guarantee the survival of the existing heterogeneity of
the artificial landscape and isolated semi-natural habitats that could be otherwise
destroyed by the intensification of farming. Moreover, the connection of these
existing habitat islands by a network of “green corridors” (hedges- and tree rows,
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wooded zones, extensively managed grasslands, wetlands) is also aimed at. This
would ensure the routes for animal migration and the communication among
populations in cultivated landscapes. This could also help in preserving nature
and in the maintenance of the essential biodiversity of traditionally managed
areas. The position of Hungary in the Carpathian Basin presents a more general
reason for introducing this system. Most of the watercourses originate in the sur-
rounding mountains. They usually become loaded with varying levels of pollu-
tion before entering the country. From the Alps and the North Carpathians some
watercourses with better water quality also enter the country. It is extremely im-
portant to protect the state of bordering mountains and hills around the basin.
This explains why the Great Hungarian Plain should be surrounded (from west
and north) by a buffer zone, in which especially environmental friendly agricultu-
ral practices should be implemented. These ESAs could also provide excellent
opportunities for ecotourism and recreation by preserving nature, landscape
values and traditional farming.

The IUCN - the World Conservation Union gives technical assistance for
this project, moreover it supports the study tours of Hungarian experts to Western
Europe. Full implementation of this programme needs sufficient funding; the
PHARE (Poland-Hungary, Assistance for the Reconstruction of the Economy) of
the European Community could be one possible source.

Designation of ESAs must conform to existing protected areas (e.g. ESAs
could serve as their buffer zones). The legislative basis of creating ESAs should
be codified in the Landuse, Environmental and Conservation Acts.

4. Development of a biomonitoring network

The objective of creating a biomonitoring network is to follow the changes
of biodiversity under the influence of human impacts and the decisions and ac-
tions initiated by a national program for maintaining biodiversity. It is stressed
that the objects of biomonitoring are not necessarily protected populations or
stands. Valuable but unprotected isolated objects can be used as sensitive indica-
tors, especially in extreme situations (close to tolerance limits). At presently the
most urgent task is research (they will be detailed below). An equally important
duty is to organize and create the operational and financial background of bio-
monitoring techniques.

5. Forestry and biodiversity conservation

Approximately 20% of Hungary is wooded or afforested, and the much of
the presently protected 4% of the country’s area is also forested. About 45% of
the Hungarian flora (and a great proportion of different animal groups) live in
forests. Consequently, forests play a fundamental role in maintaining species
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(genetic) diversity. This function can only be fulfilled on the long term if the
whole system of forestry change to a more environmental friendly approach. This
would result in a biologically based forestry serving sustainablity much better
than profit-oriented wood production.

Maintenance of biodiversity calls for the implementation of the following
considerations in forestry:

Forests should to be regenerated naturally by applying gradual regeneration
cuts. This priority should be given regardless of financial or convenience motiva-
tions and the benefit of any interest group. Natural regeneration causes the least
damage to the biota, the survival of native dominant and associate species is en-
sured. Forest plants are not threatened by temporally occurring weeds and adven-
tives. This is the only way to preserve the genetic material of certain forest com-
munities.

If natural regeneration is not possible for any reasons, the choice of species
to plant is decisive. The restoration of native and semi-natural communities
should be preferred, because in this way the original flora (and fauna) is not dam-
aged. If habitat factors allow, creation of monocultures (e.g. pine and turkey oak
plantations) should be avoided, whereas existing ones (alien black locust and cul-
tivated poplar stands) should be restricted.

Afforestation of areas that still preserve the relics of pristine vegetation (the
barren parts of Transdanubian mountains, calcareous sandy grasslands of the Kis-
AIlfold) should be avoided. Wetlands (fens, marshes), rocky and loess grasslands
deserve special attention as important gene preserving biotopes.

- Cost and labour intensive silvicultural activities are often replaced by her-
bicides. Biodiversity is threatened and declined radically depleted by the
residues of pesticides and herbicides. Consequently their use must be mi-
nimized and controlled.

- It is important to preserve valuable accessory species (crab apple, wild pear,
wild cherry, St. Lucie cherry, rowan, whitebeams, aspen, goat willow, etc.)
while doing regular silvicultural selection cuts. Producing and preserving
species-rich mixed stands, secondary canopy and shrub layers enhance the
maintenance of biodiversity.

- Biodiversity conservation sometimes requires active impediment of natural
succession (otherwise mountain hay meadows would turn to birch or Scots
pine stands, karstic scrub-woods are replaced by manna ash, etc.).

- Overpopulated big game of the woodlands must be controlled drastically in
accordance with the carrying capacity of the particular area. Especially ex-
tensive damage is caused by wild boar and introduced species like mouflon.

- The conservation of biodiversity is also one of the urgent reasons for the ear-
liest possible establishment and maintenance of a network of forest reserves.
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6. Ecologically based restoration tasks for maintaining
and enhancing biodiversity in Hungary

Ecologically based artificial restoration techniques must be elaborated for
areas that are seriously damaged and isolated from natural vegetation. These have
to harmonize local and regional environmental conditions and they should not
impede natural succession. Moreover, they should take vegetation dynamics and
stability into consideration. Effects and results of former restoration and reculti-
vation projects need to be assessed.

Experience learnt by now suggests that multispecies assemblages of many
native plants capable of development should be preferred. The regular practice of
restoration (preference of monocultures incapable of development and resistant
to invasion by native species, but sensitive to weeds) must be revised. Current
regulations of recultivation must be revised in the long run.

7. Biodiversity and environmental policy. Integration
into the European information network of nature conservation

The importance of biodiversity has already been recognized in western
countries. One sign of its valuation is the CORINE (Coordination of Information
on the Environment) Biotope Programme, which was started in 1985 by the Eu-
ropean Community.

Within this project data collection and information exchange about species
and biotopes of European importance are possible using standardized principles.
In this way a unique standard was established for providing reliable information
on fragile ecosystems and species from the whole European Community. This
classification serves as the basis for determining priorities in nature conservation
and for assessing the effectiveness of conservation policies. The CORINE pro-
gramme itself has introduced new approaches into regional planning and devel-
opment, since it builds a “new dimension”, environmental aspects, into the exist-
ing economic practices by acknowledging the value of natural resources.

Hungary joined the CORINE Biotope Programme in late 1991 (as part of
the PHARE programme). This integration is not only the interest of nature con-
servation, but is also a milestone in the process of an European integration. The
question is whether we can succeed in changing our attitudes, whether we can
implement these Europe-wide accepted principles and attain wider recognition of
biodiversity.

8. Important research tasks

- Itis necessary to determine optimum stand-size for each vegetation type and
mosaic from the viewpoint of conservation and regeneration.
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- Population biological analysis and comparison of primarily isolated (contain-
ing populations evolutionary adapted to isolation) and secondarily isolated
(by fragmentation) plant communities (stands) need to be carried out.

- Filling up the database of the nature conservation information system needs
to be speeded up. It is worth mentioning that the existing systems for assess-
ing biotopes and landscapes (developed by the National Office for Nature
Conservation, the E6tvds University and the Kossuth University) are not uni-
form and only partly comparable.

- A database of regional protection of species and biocoenoses (biotope types)
should be created as soon as possible.

- Itis urgent to prepare potential and existing biodiversity maps for Hungary.

- Maps showing the level of vulnerability for species and biotopes should also
be made.

- Based on the maps listed above, the most appropriate sites, communities and
populations should be chosen for biomonitoring and, following up diversity
changes. The theoretical and methodical bases of a biomonitoring system
must be decided. The combination of applied methods should be determined.
Object-oriented monitoring techniques should be chosen. The practice of col-
lecting and evaluating remote sensing data (areal and satellite images) is to
be established. Information gained in this way needs ground truthing.

- Assessments based on nature conservation rank values of species should be
improved and applied.

- A national coenological data bank should be developed.

- As a final goal, setting up a coherent information system is desirable. This
system could process data on biodiversity status effectively and also com-
municate with other existing databases.

- Standard areas should be designated primarily in national parks (by taking
the zone structure into consideration) for developing the basis of environ-
mental monitoring. These should conform to the recommendations of the In-
ternational Geosphere-Biosphere Programme.

- Basic research in restoration biology should be supported. The following
need to be described by a national data collection programme: areal distribu-
tion of damaged communities, factors hindering restoration, areal distribution
of réfugia providing native species, vegetation types to be be tragetted to be
restored for each part of the country. Experiments on a long-term vegetation
dynamics should be started using permanent quadrats which could lay the
foundation for restoration techniques that increase biodiversity.
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9. Nature conservation strategies for preserving
the biodiversity of animal communities

9.1. Biodiversity ofanimals

Biodiversity, the variety of species and their assemblages, is the greatest
and most characteristic among animals. Millions of extant species, compositional
and structural varieties of communities are all characteristics that call for multiple
interpretation of diversity, and also for many different strategies of diversity con-
servation. The most well-known components of this multiplurality are taxonomic
and genetic diversities that are manifested in the variety of forms.

The causes of the development of these diversities may be found among
coexistence relations at the level of homo- and heterotypic assemblages. Suffice
it to refer to the role of niche differentiation in spéciation, or to the selection of
alternative strategies in character groups and metapopulations, or the importance
of mutualistic and competitive interactions in coevolution.

Besides the most frequently mentioned taxonomic and genetic diversities,
there are some other aspects of zoodiversity, which are usually neglected and are
not taken into consideration. Diversity of life histories is one example. By the ex-
tinction of certain species, in addition to the loss of taxonomic diversity, we also
have to face the loss of evolutionary strategy patterns. As another example, the
variety of interactions within an animal community can be mentioned (e.g. com-
petition, trophic relations, mutualistic interactions). These could all be called “in-
teraction diversity”, which essentially determines community connectivity and
consequently contributes to community complexity. Moreover, in many com-
munities these interactions play a regulatory role, so their loss can degrade regu-
latory mechanisms. If we add that zoodiversity plays an important role in main-
taining the diversity of vegetation, it becomes even more evident that preserving
zoodiversity is important not only from zoological, but also from general bio-
coenological and theoretical aspects. Since zoodiversity has special characteris-
tics, it is plain that it requires specific methods for its preservation.

9.2 Threats to zoodiversity

9.2.1. Direct intentional Kkilling

Although its importance has decreased as regards vertebrates, it should not
be overlooked. Nowadays it mainly affects the invertebrate fauna. The use of
pesticides and insecticides has harmful effects from the conservation point of
view. It can also have economically disadvantageous effects, e.g. by wiping out
predators and parasitoids that otherwise control pests, if the models and rules
worked out more than 50 years ago that are capable of forecasting hazards and,
are neglected (e.g. Lotka-Volterra and Nicholson-Bailey models, VVolterra rule).
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9.2.2. Indirect killing

There are three branches of economic activities in Hungary that are espe-
cially dangerous since they cause loss of zoodiversity:

- Monocultures, the characteristic type of many forests and plantations, de-
crease the choice of food plants. As a consequence the development of
diverse animal communities is hindered. On the other hand, monocultures
enhance the possibility of pest outbreaks, which also results in loss of diver-
sity. Excessive use of artificial fertilizers can have similar effects.

- Unreasonably high densities of certain game species caused by intensive
game management has disadvantageous effects. On the one hand, the equita-
bility of the communities decreases. On the other hand, equilibria developed
in interactions (e.g. competition) are shifted (a good example is the shift in
the abundance ratio of pheasant and partridge populations). Predator controll
that accompanies game management, has harmful effects among other thing
by impeding the positive effects of predators on diversity.

- Overuse of grasslands and waters (e.g. overgrazing, introduction of phyto-
phagous fish, etc.) causes shortcuts in nutrients cycles, simplification of en-
ergy pathways and impoverishment of trophic networks. All these result in
decreasing population and interaction diversities.

9.2.3. Habitat changes

Three types of habitat changes can affect zoodiversity.

- Degradation. In most cases degradation means that habitats loose their char-
acters and become homogeneous. Diversity structures of the fauna and ani-
mal communities change. Populations of minor conservation importance
with opportunistic strategy become more dominant. Certain less intense de-
gradation processes can cause increasing diversity by “diluting” the original
community. However, this can only be called pseudo-diversity, since it is the
result of the appearance of populations undesirable for conservation.

- Range reduction. The size of seminatural areas has abruptly decreased and
some habitats have completely disappeared in Hungary, especially in the
Southern Great Plain, as a result of spreading residential and industrial areas.
Range reduction of habitats affects mainly the populations with large territor-
ial requirements and their communities. Top predators that are usually threat-
ened otherwise, are among these populations.

- Isolation. Fragmentation of seminatural areas and the isolation of fragments
are among the most serious problems of nature conservation. In Hungary,
these processes are especially intense and dangerous in the Great Plain,
where seminatural areas, including reserves, are scattered in the “matrix” of
arable fields and other cultivated areas. Given this situation, any further iso-
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lation like the destruction of gallery forests, wooded roadsides and any other
ecological corridors, can have serious irreversible consequences.

9.3. Measurementofthe status ofdiversity and its transformation

9.3.1. State assessment

- Different seminatural and degraded communities should be assessed in terms
of composition and typical diversity patterns (e.g. species number, evenness,
dominance-diversity curves etc.). Populations and regulatory mechanisms,
playing a key role in maintaining diversity patterns, should also be determined.

9.3.2. Measurement of state transformations

- A monitoring system capable of surveying changes in community composi-
tion and diversity patterns by continuous routine observations and measure-
ments should be worked out.

Since species richness and technical difficulties of sampling and problems
of identification in animal communities do not allow complete monitoring, at
typical standard sites one should be content with monitoring so-called reference
coalitions. These reference coalitions have to represent the most characteristic
features of the whole animal community. Such features are characteristics of in-
dication and stability, territorial requirements, the need for habitat homogeneity
etc. The practice of “umbrella group” is not acceptable, since it uses only one
group (generally birds) to characterize animal communities and to follow their
state transformations.

9.3.3. Detailed studies at reference sites

- The routine observations described above do not provide information on sev-
eral important characteristics of biocoenoses that are substantial for
zoodiversity, e.g. richness in interactions, the stability of assemblages. For
this reason at some special study sites detailed research on community eco-
logy needs to be carried out to comprehend these features. After these char-
acteristics are understood, it will be possible to judge connectivity and sta-
bility of coenoses from their species composition.

9.4. Possibilitiesfor preserving zoodiversity

The measures arranged under this subtitle are roughly equivalent to the
tasks of the so-called passive nature conservation.
9.4.1. Direct protection of populations

Direct protection is necessary and adequate with specially endangered
populations that play a key role in maintaining diversity (e.g. certain top préda-
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tors). Since the tasks and methods of protection are dependent on the target popu-
lation, no general recommendation can be given.

9.4.2. Protection of animal communities

Conservation of diversity and connectivity characteristics of whole animal
assemblages is only possible with knowledge of susceptibility and stability of
communities, which must be based on the results of researches described in 9.3.3.
Tolerable levels of stress and perturbation, and environmentally friendly ways of
land use not threatening animal assemblages can only be determined on the basis
of the foregoing knowledge.

9.4.3. Habitat protection

Both in Hungary and abroad, habitat preservation is usually associated with
the protection of plant communities of the area. This approach is similar to the
“umbrella group” approach mentioned and criticized above, and is not likely to
provide effective strategies for the protection of animal assemblages. The space
requirements of animal communities are different from those of plant com-
munities. They usually perceive and indicate their habitat on a larger scale in a rather
fine-grained manner. This is why the minimum area necessary for the development
of an autonomous animal community, exceeds that of a plant community.

Heteromorphy of space also plays an important role in maintaining diver-
sity. The reaction to spatial heteromorphy (its indication) is the basis forjudging
whether the habitat is homogeneous or heterogeneous for the community in ques-
tion. Neglecting indication of heteromorphy in organizing habitat protection can
result in considerable decline and impoverishment of animal assemblages.

9.4.4. Local and regional aspects of conservation

To take local measures to preserve zoodiversity (e.g. at habitat level) it is
rarely sufficient. The regional dependence of local communities is obvious.
There is a certain probability of extinction of each population in each habitat.
Consequently, the lack of propagule supply from the neighbourhood can cause
the extinction of the population causing diversity loss for the community. It is
also the prerequisite of biotic succession that a sufficient supply of propagules,
originating from the populations that are characteristic of the successive serai
stage, is available.

It is also important to stress that many populations exist in the form of frag-
mented subpopulations or by forming metapopulation. Hence, it is also important
to organize the protection of metapopulations, so that the abundance of local and
subpopulations should not fall below a critical limit that would threaten the per-
sistence of the whole metapopulation.
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Strip-like habitats, the so-called ecological corridors are vital for both com-
munities that have been fragmented into isolates and for populations that persist
by regular migration. Preservation of valuable zoodiversity can be assisted by
sensible maintenance of ecological corridors, and by creating barriers on corri-
dors in which degradation, impoverished assemblages and undesirable popula-
tions can spread for nature conservation.

9.5. Essential tasks

The problems outlined above and the recommendation for the principles of
diversity preservation imply the most important tasks, so they are only briefly
summarized. This activity can be divided into two parts: research and necessary
conservation measures. Recently we have seen some good experiments for com-
bining these two but there is still a lot to be done in this field. Scientists must in-
troduce high quality research on conservation biology and adapt them to Hunga-
rian circumstances. Conservation practice should establish monitoring network
capable of providing data and information continuously for developing necessary
measures. Concrete tasks are the following:

9.5.1. Development of conservation oriented research programmes

Some urgent research tasks, for example:

- It is essential to further develop the methodical basis of diversity measure-
ments. Conventional metrics are not always suitable for solving special syn-
zoological research tasks. Good examples are analysis of interaction richness
of assemblages and, measurement of the diversity of strategies.

For the latter, conventional diversity functions and indices may not be ap-
propriate. Pattern analysis of points, representing populations in a population at-
tribute space, or in its transformed factor-space, may be a solution.

- It is important to study indication characteristics and space requirements of
animal assemblages. It is necessary to know environmental tolerance charac-
teristics and their manifestation, in order to be able to preserve populations
and communities. We still have a lot to do in this respect even at the popula-
tion level. The knowledge of collective tolerance features is extremely weak.
For example, we know very little about the relationships between the indication
of spatial heteromorphy and the space requirements of animal assemblages, and
about the possibilities of using this knowledge in preserving these assemblages.

- Itis also important to study susceptibility and stability of assemblages. Sev-
eral plant ecological studies of this kind are known from Hungary. However,
zoologists are still to investigate the stability and susceptibility of at least the
community types that play a key role in maintaining biodiversity. Lacking
this knowledge, concrete activity plans would be unfounded.
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9.5.2. Operating a monitoring network

Hungarian ecologists have urged the establishment of a monitoring network
for decades. Within this network routine observations and measurements should
be carried in at characteristic habitats to assess the status of biodiversity, to detect
state transformations and to support actual measures. Lacking this network, the
current status assessment of Hungarian national parks is being done by different
research institutions imposing an extra load on them, since this work is different
from their basic activity. Considering that this current assessment must be conti-
nued by regular monitoring, the establishment of this network is a pressing need.

9.5.3. Preparing habitat inventories and maps

This activity is closely related to the tasks described in 9.5.2., but it requires
more comprehensive and sophisticated scientific studies. Fortunately, as a result
of researches carried out in certain important protected areas (e.g. the national
park programmes of the Hungarian Natural History Museum), we have a lot of
valuable data. These data should be filled in an easy-to-use geographic informa-
tion system. Working out the zoological part of an alike system would make it
possible to combine local results (described in 9.5.1. and 9.5.2.) with landscape
and regional scales.

9.5.4. The planning and initiation of regional actions

Although in the 1950s and 1960s a kind of regional approach was adopted
in Hungarian field biology, in recent times local programmes have become char-
acteristic again. This is especially true for conservation actions and measures,
though there are some important exceptions (e.g. efforts of national parks, Hun-
garian programs of WWF). Important regional tasks are: continuation of research
in the Tisza region; complex Danube research at the landscape scale; develop-
ment of regional programs as the planned Great Plain Program.

PRESERVATION OF TAXONOMIC DIVERSITY AND
THE PROSPECTS OF ITS CONTINUED MAINTENANCE

Béla Danos, Zoltan Kereszty, Gyorgy Kovacs, Ferenc Németh,
LéaszI6 Papp, Attila T. Szabd, Zoltan Varga
1. Biogeographic aspects of taxonomic diversity in the Carpathian Basin

The Carpathian Basin has great importance in biodiversity preservation.
Due to its transitional geographic position, it is characterized by the overlap of
different biogeographic regions and by the joint occurrence of floral and faunal
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elements with different distribution centres. The great variety of floral and faunal
elements is especially characteristic for the transitional outer margins of the
basin. Such area is, e.g. extreme western Hungary, where effects from the Eas-
tern Alps (praenoric) Western Mediterranean (illyric) and the Pannonie region
meet. Specific effects are brought together in the Gémor-Toma Karst: the dis-
tributions of boreal, Carpathian and arid montane (xeromontane) elements over-
lap here with the northern distributional limit of the characteristic fauna and flora
of the Pannonie steppe-woodlands. Similar overlaps occur in the Bikk Mts.,
whereas because of different types of bedrock, the Zemplén Mts. shows slightly
different pattem. The Tokaj Hills have a special character, since Pannonie effects
are manifested in the occurrence of more continental unique steppe elements. An-
other example of unique, border areas of high diversity is the Bereg-Szatmar
Plain, where extensive hardwood gallery forests, resembling those of the Drava
Plain, surround the islands of Sphagnum bogs occurring in filling former river
branches and island volcanoes preserving Transylvanian (Dacian) relics.

Another important biogeographic aspect of taxonomic diversity is history.
At places where local factors allowed the development of extra- or azonal vegeta-
tion (by impeding zonal effects like the development of postglacial forest
phases), relics of varying age and character could survive. Moreover, certain spe-
cific or subspecific neoendemisms could evolve.

Dolomitic areas are good examples, since because of the special physical
weathering of dolomite, the conditions on this bedrock resemble arid high moun-
tains. Under these circumstances, several species of former historic phases have
persisted, and because of isolation, several endemic and subendemic plants and
animals have evolved in these sites (Linum dolomiticum, Seseli leucospermum,
Phyllometra culminaria, Gnophos variegatus cavus, Euxoa vitta vitta, Chersotis
fimbriolafimbriola, etc.). Some Karstic plateaux have preserved plant and animal
rarities of xeromontane origin (e.g. Gomor-Torna Karst). Relics of late glacial
and early postglacial cold steppes occur on loess walls (Eurotia ceratoides, Ko-
chia prostrata, Agropyron pectinatum), whereas the steppe and steppe woodland
relics of strongly continental postglacial climatic phases occur on loess, sandy,
dolomitic and karstic areas (Adonis transsylvanicus, Crambe tataria, Salvia nu-
tans, Dracocephalum austriacum\ several Orthoptera species: Saga pedo, Steno-
bothrus eurasius, Isophya costata etc.; Lepidoptera: Plebejides sephirus, Cucul-
lia/ormosa, C. absinthii, C. xeranthemi, C. dracunculi, C. mixta, Euxoa distin-
guenda, E. hastifera, E. segnilis). Several southern elements of karstic white oak
woods and xerothermic oak woods expanded from Asia Minor and the Balkan
during the climatic optimum of early postglacial times. At the other extreme,
there are several boreal-continental relics originating from one of the postglacial
cool periods. These historic biogeographic effects have contributed significantly
to the considerably high level of biodiversity still preserved in Hungary, al-
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though there are no high mountains and seashores, more than 70% of the country
is cultivated and, only one third of the forests can be called seminatural (not plan-
tation).

2. Development and updating of red data lists. Databases on vulnerability

Taxonomic diversity expresses biological variety including diversity of
supraspecific taxa and infraspecific forms (species, varieties, hybrids). However,
in most cases determination of taxonomic diversity is based upon species, so
preservation and increase of taxonomic diversity should be based on species pro-
tection and on optimizing species’ conditions. Systematic and effective conserva-
tion cannot be practiced without determining what needs to be protected and their
relative importance. Traditionally, this information was extracted from the propo-
sals for protection submitted by researchers of botanists and zoologists so it una-
voidably contained subjective elements. Later, a more systematic survey were in-
itiated. Habitat and community-focussed proposals have elaborated long-term
plans for designating areas for protection. Taxonomic aspects have appeared in
red data lists.

It was in the red data lists, where the first reference was made to the prin-
ciple (not emphasized sufficiently even nowadays) that the aim of conservation is
to preserve not only the “collection of rarities”, but also “completeness”. The
practical reason for concentrating the efforts on rarities was the shortage of re-
sources. We have always believed that the more common species can survive
without special protection until we have the chance to deal with them.

Nowadays both long-term plans of designating protected areas and red data
lists need further development. The increased rate of destruction of the flora and
fauna cannot be followed in recent times. This tendency is the most characteristic
of a wide range of moderately rare species. Even if the rate of species extinctions
does not increase on the short run (at least in temperate regions), there may be
long-term risks, because more and more unthreatened or only potentially endan-
gered species, may qualify for a status of varying levels of vulnerability.

The need for more detailed and flexible (easy to update) surveys is in good
agreement with the revolution of computer techniques which enables the devel-
opment and regular use of multidimensional, expandable and modifiable data-
bases. These data bases in most cases verify (rarely disprove) priorities that were
determined intuitively. They also point to the existence of huge yet unknown
areas. This is true not only for defining the set protected species, but also for or-
ganizing the network of protected areas and for determining the strategies of ac-
tive conservation (management, captive breeding). It is obvious that our limited
resources should be concentrated on the protection of the most valuable and en-
dangered species, though objective estimation of conservation value and vulnera-
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bility is not an easy task. Developing appropriate assessing methods is a chal-

lenging research task that cannot be done lacking multidimensional data bases of

species’ vulnerability. These data bases could also give the most obvious estima-
tion of the biodiversity of certain areas.

As a first trial, in 1980 the National Office of Nature Conservation and En-
vironmental Protection worked out the structure of a data base. It was filled up
with data in the Botanical Department of the Hungarian Natural History Museum
in 1991. By keeping it updated, the status of vulnerability of the Hungarian flora
and the composition of most the threatened groups can be estimated approxi-
mately. However, status assessment of the more numerous moderately rare
species requires the refinement of scaling methods and more intensive field sur-
Veys.

It can be done parallel with the studies on locality-based aspects of bio-
diversity. Data capture for the Nature Conservation Information System (KVI,
1987-1988) has been going on for several years, and is the most easily adaptable
work of its kind, though up to now only data of protected areas have been en-
tered. A similar, extremely versatile plan (Kossuth University, Debrecen, 1985)
also contains valuable components, but its complete implementation is unrealisti-
cally labour intensive demanding (an earlier version was much simpler and real-
istic). In order to integrate into international cooperation, it is necessary to recon-
sider the used scales from a regional and global perspective.

The variables and scaling considerations used in the Hungarian flora data-
base are the following:

- phylogenetic isolation (monotypic family, genus, subgenus, well-defined
specific, or infraspecific (approaching specific level) status);

- global size of range (for Hungarian species on a five-class scale in compari-
son with the Pannonie floristic region);

- disjunct character of distribution (relation of Hungarian populations to the
whole distribution: central position, edge character, locally relic or adventive
character);

- extension of Hungarian populations (from local unique species to species
common throughout the country);

- estimated size of Hungarian populations (on exponential scale);

- trends of expansion and/or decline determined by comparing the literature
and field data;

- resistance to degradation inferred from phytosociological characteristics.

(A similar system has been partly worked out for well-known groups of ani-
mals.)

Another system for flora assessment (Simon, 1984, 1988) uses the follow-
ing categories: unique and rare species (endemisms, relics), strictly protected
species, protected species, community dominants (edificators), native associate
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species, native disturbance tolerators, native pioneers, adventive species, culti-

vated species, cosmopolitan weeds.

A data base that could combine the advantage of the foregoing system
would be a multidimensional red data list. The considerations applied for develo-
ping the foregoing could be used for other reference groups of organisms (verte-
brates, relatively well-known invertebrate groups like dragonflies: Dévai, 1988).

Revision of lists of protected species and areas could become scientifically
sounder and better documented by the use of these databases. They could also be
used for determining priorities of active conservation measures (special land use,
captive breeding, réintroduction etc.).

If such a database were supplemented by specially planned monitoring-like
field observations, it would provide information on the effectiveness of conserva-
tion measures.

This data base could be improved by the results of genetic and biochemical
screening, which provide information on possible short- and long-term economic
applications.

- Research results of the past 30-40 years can be easily wasted if the condi-
tions for establishing databases on the vulnerability of certain reference
groups are not ensured, since it will be impossible to keep the results up-
dated.

3. Problems of detecting biodiversity, as exemplified by
Hungarian zootaxonomy

Considering animals, the main obstacle to scientific monitoring of the bio-
diversity crisis is the lack of well-trained taxonomists in Hungary. The present in-
stitutional background is not sufficient, and even the existing institutes face fin-
ancial difficulties and some of them are threatened by closing down. Even under
the given circumstances Hungarian zootaxonomist need to revise their research
and publishing practices. Progress might be accelerated by introducing some new
methods and by getting even rid of illusions. The current number of entomolog-
ists has for long been insufficient to cope with the tasks to be carried out (dis-
covering species diversity, producing handbooks, identification keys for helping
applied researcher, performing applied studies to help nature conservation etc.)
for ages.

Similarly to worldwide patterns of most of the existing species diversity
being due to insects, most of the fauna of Hungary is composed of insects. Ac-
cording to a rough estimate half of the 40,000 species occurring in Hungary are
dipterans and hymenopterans, there are about ten thousand coleopterans and lepi-
dopterans, whereas all the remaining groups (of which the most numerous is
Chelicerata) make up ten thousand. Hungarian vertebrates are 1.4% of the whole
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fauna with about 550 species, though they are the most often cited group in na-
ture conservation.

Staff for pure and applied vertebrate research has been available though not
invariably. However, there are no experts of certain invertebrate groups, espe-
cially among insects. Because of the foregoing, deficiency is also uneven. The
fact that the taxonomists still active nowadays are not able to identify more than
40% of the hymenopteran and dipteran species, respectively. This fact, together
with the existence of several “orphaned” groups means that it is not possible to
have every third species of the Hungarian fauna identified.

Zootaxonomy has been at a disadvantage for decades; one consequence of
this is that this field is contra-selected. However, zootaxonomy, particularly in-
sect taxonomy, is one of the scientific fields in which Hungary has played a lead-
ing role, and we have preserved this relatively good position. This seeming con-
tradiction can be explained by two things. On the one hand, we have managed to
preserve and develop our huge animal collections (especially in the Hungarian
Natural History Museum, Budapest). On the other hand, as a result of fortuitous
circumstances, talented and tenacious researchers have remained or have chosen
this field in sufficient number. The collections that had been established with
self-sacrificing work and a lot of invested money in the last century, can pay their
“interest” only if continued work by hardworking qualified experts is ensured.

There are only two alternatives for the decision-makers responsible for bio-
diversity research:

1) To make every possible efforts to employ young talented zootaxonomists
to fill existing vacancies. (Immediate positive decisions would have apparent re-
sults only 6-8 years later, since this is the minimum required time for a talented
young taxonomist to be able to do routine identification and revisions.)

2) Simply to forget to refer to the millions of insect species that become ex-
tinct while talking about the biodiversity crisis.

In this seemingly hopeless situation of zootaxonomy, it is the moral obliga-
tion of scientists to search for solutions that help rapid development. We must not
resign ourselves to reaching soon an era in which nobody cares how many
species of insects and other animals had been unknown and remain so forever.

Over and above encouraging steady work, we must state that the noisy
worry about the unknown and extinct species has become ridiculous and insin-
cere, since it has not been coupled with providing extra resources and by creating
new jobs for young talented taxonomists.

We do not know if there is any good method for speeded up identification
of unknown animal species and for the quickened recognition of rare species. But
we do not believe, that aiming at a sort of record, conscientious taxonomist can
let the quality of descriptions fall. Nor can they get rid of other responsibilities
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for the coming decades just to keep a faster pace. The only way to achieve con-
siderable progress is to train many young experts and involve them in this work.

4. Species protection in original habitats

The most effective way of preserving biodiversity is protection in the habi-
tats themselves: the so-called in situ conservation. This method is dealt with in
another chapter of this paper. Large continuous reserves (national parks, land-
scape protection areas) preserve taxonomic diversity by maintaining community
diversity, and in most cases they sustain genetic variety properly. In other instan-
ces the size of the area (woodlot, patch of grassland, small mire) has decreased so
much that it has become insufficient for sustaining the necessary genetic vari-
ability. In many cases protection is restricted to preserving a few rare “target”
species, and it is done in situ by contructing fences and setting up buffer zones
(e.g. the only Hungarian population of Salvia nutans). In other cases habitat re-
quirements of the rare species are ensured (e.g. Iris spuria). It is quite common
that the conservation of rare species is thought to be guaranteed by extending
protection to the area, though with small population areas need to be closed off
within the protected area. However, protection of the species cannot always be
guaranteed by complete enclosure and by trying to maintain constant conditions.
Continuous or temporary disturbance (mowing, grazing) is necessary for main-
taining certain species. In situ preservation of small populations should be com-
plemented with other methods that will be discussed below.

5. Species protection outside the habitat

Nowadays there are more and more cases when in situ conservation is
either not a sufficient solution in itself, or it cannot be carried out at all. At pres-
ent there are several artificial means to support the protection of species, popula-
tions or genetic resources. They include artificial habitat maintenance, habitat
imitation, sample collections of different populations, germ-banks. Whenever the
species are removed from their original habitats, we talk about ex-situ conserva-
tion. Translocation to an artificial environment or to new sites can have different
aims and extent, ranging from the type of vegetation best resembling the original
habitat to experimental sample collection of populations. Gene banks, seed
banks, germ banks and lately gene libraries (genome banks) are suitable for long-
term storage and preservation of living or latent plant genetic material under
natural, refrigerated or deep-frozen conditions.

The term “gene bank” has several meanings. In fact, all methods of conser-
vation that ensure the preservation of a species or any other taxa, or the (ecologi-
cally) complete genetic diversity of a given population, community or biome, can
be called gene bank in the wider sense. Hence, there are plantations of living in-
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dividuals, where several hundred randomly selected then transplanted individuals
preserve the genetic material of the whole population, or the similar genetic re-
sources of a population are reserved in the form of seeds.

In a stricter sense, only the conservation of direct genetic organs (germ
bank, gene library) can be called a gene bank.

The maintenance of the species driven close to extinction calls for artificial
propagation mainly laboratory methods (cell, tissue and organ cultures) widely
used in biotechnology. These could be called in vitro methods of conservation.

Nowadays effective international cooperation in biodiversity conservation
cannot be imagined without the use of all the above methods of conservation bi-
ology. Artificial methods can never replace in situ maintenance and conservation,
but rather supplement them. Consequently, it is also a principal task in Hungary
to apply these conservation methods in the framework of a well-coordinated uni-
fied programme.

In addition to being gene bank, collections of living plants can be efficiently
used in education, and they can also provide material for researches related to
biodiversity conservation (e.g. for plant breeders who increase genetic variety by
producing new genotypes via interspecific or intergeneric crossings). The relative
disadvantages of these collections are the high maintenance costs and the space
requirement. Controlled pollination, necessary for plants reproducing by seed and
for annuals, and prevention of hybridization create extra costs. Special care is re-
quired because of the increased sensitivity to diseases characteristic of monocul-
tures.

The most common ex situ method is the storage of seeds, which is possible
either in disinfected rooms, or by deep-freezing. The advantages of seed banks
include small space and laboratory capacity they requirements and, relative low
specific cost. Their disadvantages are the need for reliable continuous power sup-
ply and the necessity of periodic renewal of seeds. The safety and effectiveness
of the method can only be guaranteed by creating duplicates, in the form of inter-
national cooperation if necessary.

Meristem cultures are especially suitable means of long-term preservation
of genotypes. Their economic significance lies in that changes in gene frequency,
which may be considerable even in living gene banks, are halted, at least tempo-
rarily. Optimum conditions for regeneration can be found for all taxa by this
method, which also provides the means of preserving the polyploid lines of each
taxon in the cleanest possible form. According to current research results, about
half of the Hungarian plants are suitable for producing meristem culture. The
possibility of storage by deep-freezing (cryo-preservation), a routine practice in
case of certain species, should be explored. However, meristem culture does not
ensure long-term maintenance of species.

Acta zool. hung., 40, 1994



314 ECOLOGICAL COMMITTEE, BIOLOGY SECTION, HAS

The gene library is the latest achievement of biological sciences. They
make the storage of whole genomes possible for a long period in deep-frozen
form. No repeated renewal is necessary. These genomes can be transferred to
other genotypes, but whole individuals cannot be created by this method.

6. The role of botanical gardens in conserving diversity

Ex situ conservation highlights the importance of related basic and applied
genetic, taxonomic and reproduction biological research all over the world. The
discovery, appropriate utilization and preservation of plant resources can be car-
ried out optimally in botanical reserves, considering both scientific and economic
conditions. The term reserve includes every institution where the diversity of (all
or part of) existing plant species is represented accurately and scientifically in a
collection: botanical gardens, arboretums, zoological-botanical gardens, green-
houses, aquariums, protected areas, national parks, clone collections, scientifi-
cally managed castle gardens and parks, cultural plant collections and exhibi-
tions, field gene banks, agricultural experimental stations, experimental and dem-
onstration collections of research institutes.

Botanical gardens should be emphasized, since the action plan of biodiver-
sity conservation can be best exemplified on their activities. In botanical gardens
it is possible to maintain, to study (by making continuous scientific observations)
and to reproduce stands of both wild and cultivated plants. They also provide op-
portunities for parallel and equally important ecological, physiological, taxo-
nomic and reproduction biological researches. Because of the incompleteness of
information on ecology and systematics, programmes aiming at biodiversity con-
servation cannot be accomplished without coordinating optimally these two disci-
plines.

Originally, botanical gardens were not founded for biodiversity, so now
they are forced to change their activities somewhat. In addition to traditional col-
lections with systematic groupings, there has been an increasing need for units
representing the interdependence of biological systems: successional series,
vegetation samples, etc. These activities are supplemented by the organization
and coordination of ex situ conservation programmes. Preparation of the strategy
for collection improvement, taking into consideration the potentials of the garden
is also an important task.

Coordinated conservation of the genetic resources of the Hungarian flora
would be served best by the establishment of a network of botanical gardens. The
1500 botanical gardens of the world play three roles: preservation, cultivation
and development. By now about 14000 rare, protected and/or otherwise import-
ant species have been preserved ex situ, but in a rather uneven distribution. It is
obvious that an international network of botanical garden has prominent import-
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ance for conservation biology, since it could optimize the exchange of both infor-
mation and plants. There is a good reason for the developement of national net-
works. Probably the best admirable example is the network in Mexico. An Euro-
pean network, initiated by the Global Botanical Garden Network, has just laun-
ched. The aim of this network is to coordinate internationally not only
conservation biological, but also any other activities of botanical gardens. It
would be beneficial for Hungary to join this organization, but first network of the
national botanical gardens must be set up.

The introduction of conservation biological methods has directed attention
to problems of proprietary rights: the content of the term “natural materials” has
been widened since 1990. Nowadays it also includes biological material of
genetic importance that needs to be preserved. This indicates the legal obligation
and responsibility of Mankind to Nature, which can be best represented by bo-
tanical gardens as legal entities. They can take advantage of the change in legal
terms without reservation and publicize the legal valorization of biological ma-
terial.

Botanical gardens have the following tasks in conservation of taxonomic
diversity: taking part in ex situ conservation of rare, protected and threatened
species, taxa and populations. This contribution can take the following forms:

- Establishment and maintenance of gene banks - minimum 50 individuals;

- Establishment of population samples of 10-30 individuals, then development
to gene banks by continuous breeding;

- Planting of a collection of population sample primarily for experimental tax-
onomic revision;

- Increase of the abundance of declining natural populations by replantation:
for this, prior transplantation of parent plants and their careful cultivation in
gardens, or the use of other population samples is inevitable for supplying
sufficient yield of seeds. Hybridization should be prevented. This step can be
followed by optimal propagation to obtain as many seedlings as possible and
then they can be replanted to their original habitat.

- Prevention of the extinction of rare, protected species by developing methods
of artificial propagation;

- Protection of local variants, forms and endemisms;

- Establishment of gene banks for cultivated species and breeds in accordance
with the possibilities and capacity of the garden;

- Establishment of other gene banks, if possible: seed bank, germ bank, gene
library;

- Exhibition of unique species with special attention to the representatives of
the Hungarian flora.
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Depending on local conditions, botanical gardens can also take part in in
vitro conservation of rare, protected and threatened species, either by establishing
a data bank, or by organizing an appropriate information network.

7. Maintenance of variability of wild fodder plants.
Preservation of wild medicinal plants

Researches aimed at studying the diversity of wild fodder plants, especially
dominant grasses and legumes, have gained worldwide interest. The objectives of
these researches are to collect the species, to study and to assess experimentally
their genecological variability to store, maintain and use the variants in plant
breeding programmes. Most of these species, like perennial rye-grass and clover,
occur both wild and under cultivation. Therefore important research priorities of
genetic resources of these plants include exploration of adaptive ecotypes, dis-
covery of genecological diversity centres, collection and preservation of reserves,
and utilization in breeding programmes. Special pasture and hay meadow man-
agement types, traditionally used in the Carpathian Basin, have also contributed
to the diversity of the flora. Discovery and characterization of diversity centres,
and transfer of genetic resources into national and international gene banks are
urgent and important tasks of the Hungarian biodiversity action plan. Studies of
botanical, genetic and ecological variety of natural populations have shown that
diminishing habitats and changing management types have been coupled with the
deterioration of population systems. Genetic vulnerability and erosion in this
group of plants can also be prevented within the scheme of natural and artificial
gene preserving systems (nature reserves, national parks, protected natural grass-
lands, meadow and pasture ecosystems, gene banks). Research results on grass-
land dominants in Hungary has shown the indispensable value of the great var-
iety of genetic resources coding adaptive biological characters.

The worldwide use of natural materials as medicine, cosmetics and spices is
considerable, and the observed trends project further increase. More than half of
the materials already utilized for drug production in Hungary in the past decade
originates from wild plants. On the other hand, it is sad that natural stands have
been deteriorating and loosing productivity drastically because of environmental
pollution and intensified cultivation. These phenomena are well indicated by the
fact that the number of protected medicinal plant species has increased. At pres-
ent 30 species are under strict protection.

- Considering the above, it is obvious that the preservation of the genetic re-
sources of Hungarian medicinal plants, which are of European significance,
is the basic national interest of the country for both scientific and economic
reasons. In situ conservation should play the main role, but at certain suitable
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sites, but the implementation of other conservation methods may also be con-
sidered.

8. Role of zoological gardens in conserving diversity

During their history of more than 200 years, modem zoological gardens
have always played an important role by the special exhibition of nature and wild
animals, as permitted by the level of knowledge of natural history of the time. No
medium has been found up to now that could replace this function of zoological
gardens. This educational function was originally aimed at exhibiting wild ani-
mals and their behaviour. The scope of educational aspects has been widened
during the past decade because of new ecological background knowledge and the
increasing pressure of the environmental crisis. Nowadays the aims of exhibiting
include not only presentation of species, but also making the public aware of the
importance of nature and species conservation, by using exhibits of animals (and
plants).

However, zoological gardens contribute conservation not only by educa-
tion, but also by active participation in different programmes for preserving ani-
mal species.

It is generally agreed that the stock animal species kept in captivity, should
be self-sustained on the long run to minimize the necessity for bringing in wild-
caught stock. This purpose in itself should be considered a conservation activity.

A further aim is to try to keep the “wild character” of captured populations
as much as possible for two reasons. Firstly, this guarantes the most faithful rep-
resentation of the species. Secondly, re-introduction to the original habitat using
parts of the captured populations may become a realistic objective in the case of
certain threatened species. The prerequisite for successful species conservation
in zoological gardens is international coordination. Individuals or smaller groups
of individuals of various species can be found in different zoological gardens of
the world. However, to achieve the aims of species conservation whole popula-
tions must be managed as a unit. Because of being scattered and sharing a com-
mon goal, zoological gardens have more cooperative than competitive recently.

The institutional background of coordination is being set up. National asso-
ciations such as the Hungarian Zoological Garden Association are the building
blocks, they are coordinated in regional associations, whereas the International
Union of Zoological Gardens (IUDZG) is the summit organization.

Regional, mostly continental programmes have been organized for preserv-
ing threatened species in captivity (by now there are about 200) for example in
North America, Australia, Japan, India, and Europe.

Though these programmes work independently, there is a centre for super-
coordination. The Captive Breeding Specialist Group (CBSG) of the Species Sur-
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vival Commission of the IUCN, is specialized not in animal and plant species,

but in habitats and zoological gardens. It is the CBSG, together with other spe-

cialist groups on certain species, who determines which threatened species are in
need of captive breeding.

The European Endangered Species Programme (EEP) was established in
1985. At present 25 countries (including Hungary), and more than 200 zoological
gardens are involved. As the legal successor of the European Community Associ-
ation of Zoo and Aquaria (ECAZA), the new European Association of Zoo and
Aquaria was founded in 1992, and since that year EEP has worked as a perma-
nent committee of this association.

The efficiency of information exchange among zoological gardens
throughout the world is supported by a computer data base, the International
Species Information System (ISIS). This data base is in the phase of exponential
growth, and it is hoped that it will lead to the development of a standard stud-
book system used worldwide. Since 1985 members of ISIS have had access to in-
ternal softwares (ARKS - for cataloguing animals; MedARKS - veterinary pur-
poses, SPARKS - for population analyses), that provide on-line connection to the
centre. In July 1991 IUDZG and CBSG (IUCN) prepared the first draft of The
World Zoo Conservation Strategy. The publication of the final version was ex-
pected by September 1993. There is a close kinship between this material and
other publications (Caring for the Earth, 1991; Global Biodiversity Strategy,
1992) regarding both philosophy and format.

- It is necessity to coordinate in situ and ex situ programmes of species protec-
tion. There are considerable deficiencies of this coordination in Hungary
(also in other countries). At the international level, the situation has improved
due to the activity of CBSG.

- It is important to build connections between these two fields. However, there
are two prerequisites for this. Firstly, ex situ conservation practiced by
zoological gardens need to be acknowledged by in situ conservationists. Sec-
ondly, zoological gardens should accept this responsibility.

- Hungarian zoological gardens - with their intellectual and material capa-
bilities - should play a more significant role in species conservation in the fu-
ture.

9. National duties of conservation of taxonomic diversity

- The government, national and local authorities should declare concordantly,
that tasks of nature conservation, including conservation of biodiversity, are
of national significance. Financial, legal and moral backgrounds need to be
ensured, so that executive bodies can enforce existing laws.
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It is desirable that a national network of biodiversity research be set up in co-
operation between the nature conservation authorities and biological research
institutes. For this reason the strategy of participation of zoological and bo-
tanical institutes and then action plan should be worked out. Institutes should
be encouraged in finding a role best suited to their background and geo-
graphic location for building collections. Financial support and infrastructure
should be ensured for them. All this would make it possible to coordinate the
activities, enable fast flow of information and integration into international
networks and programmes. Establishment and continuous operation of a na-
tional information system and data bank would support this work. As a first
step, existing data should be collected and revised according to unified stan-
dards. Present state of the data base for justifying the protection of species is
disproportionate. No reliable estimate of what is not known can be given,
which is proven by the new floristic and faunistic discoveries of the past
years. Surveys of incompletely known areas should be started without delay.
For the planning of these surveys the criteria and methods, applied for the
standardized Western European system of data collection and storage, should
be considered (c.f CORINE Biotopes Project).

Taxa, communities and biocoenoses recommended for ex situ conservation
should be selected, and priorities of conservation biological research must be
identified though ex situ conservation must also be initiated. Rare, protected
and threatened species and communities should be protected in situ as much
as possible.

An inventory of only potentially threatened populations should also be made,
since they might be truly endangered in the near future. Red data lists need
regular revision, since environmental hazards vary all the time. It is a top
priority, as in several countries, to select species and communities in extreme
danger or of unique value, and to assess their status and work out the strategy
of their conservation. It is desirable that research organizations and conserva-
tion agencies work more closely together towards this goal, and that local ad-
ministrative and educational institutions be involved in conservation activities.
Basic and applied research on biodiversity and conservation must be streng-
thened. Without high quality taxonomic and ecological research biodiversity
conservation cannot be achieved. For this reason financial support of these
fields must be increased.

Studies of the geographic and ecological variation of wild species of econ-
omic significance, chiefly grasses and legumes, should be carried out. It is
necessary to collect taxa from as many localities as possible, and to store and
preserve them. Ecological genetic investigations are also of great importance.
The moist to wet habitats of these species (meadows, marshes, pastures)
deserve protection for themselves, since they diminish at a constant rate.
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— It is necessary to discover the populations of protected and endangered me-
dicinal plants. They should be collected in gene reserves, the methods of
their propagation (both traditional and biotechnological techniques) should
be worked out. The importance of observations concerning medicinal plants of
natural landscapes, has increased (geographic variation of drug production).

BIODIVERSITY IN AGRICULTURE

LéaszI6 Holly, Gabor Jenser, Dezs6 Suranyi, Zoltan Szécs

1. Definition

The following section is concerned with agricultural land (in a wider sense)
such as cultivated areas (arable fields, gardens, orchards, vineyards), pastures,
hay meadows, abandoned fields and ruderal areas. These areas together give
most part (71 %) of the country.

Plant communities, vegetation, cultivatedflora, weedflora

In these areas there are plantations of cultivated plant species for the most
part; originally natural associations modified by cultivation in the remaining and
the usual weed communities in both. Species composition and spatial pattern of
the first group (cultivated flora sensu lato) can be altered year by year. Those of
the second group can be influenced, whereas the third group (weed flora) can
adapt flexibly to human interference with spontaneous reactions.

Animal communities, domestic animals (sensu lato)

The spontaneously originated fauna of the agricultural fields consists of
much more species than the cultivated or weed flora itself. For this reason agri-
cultural animal communities are much less known, though intensive research has
been done for decades. Especially plentiful data have been collected concerning
insect pests of arable fields and gardens through the work of scientists and ex-
perts dealing with plant protection. In cultivated areas the number of harmful and
beneficial insects depends on the method of cultivation and on the surrounding
(e.g. semi-natural or natural) communities. If the insect fauna of meadows and
pastures is added to this, a huge assemblage of insects is gathered both as regards
abundance and species number, Pest like various species of rodents, pathogenic
worms and other groups of animals are similarly important.

The species diversity of domestic animals has not changed significantly for
a long time, but there have been many changes concerning breeds. Domestic ani-
mal breeds are also part of biodiversity. Their conservation is governmental re-
sponsibility as often is not economical. Landscape protection and tourism should
incorporate conservation of these breeds. It is desirable that breeds, best suited to
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natural grasslands, should be protected in the frame of landscape protection by
applying sound grazing regimes.

Different solutions of conservation problems, in situ or ex situ (deep frozen
reproductive material) are equally important.

It is a scientific task to determine the viable population sizes to be kept con-
sidering the variability to be preserved and the breeding activity necessary.

Microbes

The diversity and abundance of soil microorganisms is extremely great.
Both characteristics are significant in relation to soil fertility. The role and diver-
sity of pathogenic microbes (viruses, bacteria, fungi) - though in a negative way
- are also enormous considering both cultivated plants and domestic animals.

Biodiversity in these species groups and communities is defined as follows:

1) diversity of cultivated plants, bred domestic animals at the levels of
species, breeds, varieties, etc.,

2) diversity of plants and animals which live in these areas or occur there
spontaneously, at the levels of species and subspecies,

3) diversity and distribution of land use types (arable field, garden, pasture,
etc.),

4) diversity and distribution of agricultural systems (large-scale farming,
small farms, traditional farming, organic or bio-farming).

Hereinafter these will be called: cultivated species diversity, spontaneous
species diversity, land use diversity, management diversity, and these four types
together will simply be called diversity.

2. Aims

The natural potentials of Hungary provide thé opportunity to create a much
higher level of diversity than the present one. For a more efficient stewardship of
the natural resources, it is essential to increase and optimize diversity. Low diver-
sity - considering a farm or the whole country - may limit productivity and the
utilization of resources. It diverts from stability (both ecologically and economi-
cally) and it also favours the processes of degradation.

Thus the creation of the greatest possible diversity permitted the natural
potentials, taking into consideration existing social and economic circumstances,
would be beneficial for the whole country. It is also a prerequisite for the har-
monic development of agriculture.

The following is a contribution towards their goal:

An example: Climatic conditions in Hungary have always favoured the pro-
duction of seed grains. More efficient utilization of this potential is in the vital in-
terest of the country. The Hungarian seeds/grains used to be famous all over the
world. Global climatic changes (dessication and warming) probably increase the
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potential of grain production, however it is impossible to utilize this potential at
this level of diversity of cultivated species, land use and management. The revi-
val of Hungarian seed grain production can only be expected if specialized farms
are created which are able to grow many kinds of cultivated species at a high
standard (cultivated species diversity). It is necessary to have different cultivation
techniques (management diversity). Finally, these farms should large be enough
(land use diversity) to be able to obtain significant production. (Obviously, apart
from these many other economic, commercial etc. conditions are needed for de-
velopment).

3. Increased diversity and stability

Increased diversity is coupled with increased resistance to disturbing effects
in natural communities, too. Similarly, all the four types of diversity increase the
safety of crop (as a consequence increase economic stability) both in a single
farm and at the national level. They increase the probability of resistance to dis-
turbance. Agriculture has been experiencing ever increasing levels and numbers
of disturbing effects: along with usual fluctuations of weather, climate changes
may result in extreme droughts, increased temperature and UV radiation. More
and more new adventive weeds and hardly known agricultural insect pests ap-
pear, the impact of viruses can increase. Despite the use of herbicides and insec-
ticides for many decades, classical diseases, pests and weeds present the same
kind of threat as in the past. The spread of these diseases and pests is favoured by
monocultures (as diversity minima). On the contrary, crop-rotation, mixed cul-
tures, ruderal field edges, hedgerows, smaller field size and management diver-
sity decrease their chances. They also prevent the development of chemical-resis-
tant races, and strengthen the regulatory role of insect predators. Local breeds
represent the most stable cultivation within a given landscape and agricultural
district (crop safety, resistance), since they are the results of long-term selection
and adaptation. The genetic adaptation developed in them needs to be valued.
The combination of broad adaptation abilities meeting current needs with special
local characteristics should be ensured by transferring advantageous local traits to
new breeds.

4. Sources of decreasing diversity

Intensification of agriculture (mechanization, use of artificial fertilizers and
chemicals) has decreased diversity worldwide. The same has happened in Hun-
gary since the Second World War. Several species and breeds have been ousted,
local breeds have become extinct. In the meantime large-scale farming has
become dominant, land use forms other than arable fields have lost importance,
even weed diversity has decreased. An overall degradation occurs in meadows
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and pastures: the number of species has decreased, aggressive weeds have be-

came dominant.

It is important to stress the decreasing diversity (and also density) of soil
microorganisms, which is caused by general soil deterioration (structural
changes, decrease in organic matter content, acidification). Soil deterioration also
includes secondary soil salinity caused by huge dams and/or inappropriate irrig-
ation and soil compaction caused by heavy machinery. All these together have
caused the degradation of agricultural habitats and have decreased their potential
diversity. In other words they limit the number of potential crop species.

On the other hand, the damage caused by weeds, insect pests and microor-
ganisms has not decreased: nowadays less species cause on the whole larger
damage than experienced before. Part of this loss is indirect, since expenses of
pest control cause economic loss.

Interestingly, during this period we have also faced the appearance of new
(resistant) pests and weeds. Partly because of chemical weed control, and partly
the result of global warming and dessication, several new (some of them adven-
tive) weed species have multiplied in agricultural fields. They have even entered
natural communities. Similarly, new insect pests have appeared in orchards:
some of them are adventive species, but others are native species that have turned
to be pests only recently. However, these phenomena can hardly be regarded as
desirable spontaneous increase of diversity.

Long-term raison d’étre of industrialized agriculture is questioned by the
exhaustion and the relative increase in the price of fossil fuels and by serious
damages to the environment. All these phenomena reduce the efficiency of ex-
penditure by indirect losses. It is important to decrease and rationalize industrial
inputs, and in the same time to optimize the use of agricultural resources.

- Itis desirable that legislation in Hungary (Nature Conservation Bill and En-
vironmental Protection Bill under preparation) should include preservation of
biodiversity of agricultural areas as a basic prerequisite for sustainable devel-
opment. Land owners or tenants should be supported in employing environ-
mentally friendly techniques by a new Land Ownership Act. Economic sub-
sidiary is also necessary to achieve this purpose.

5. Sources of conserving and increasing diversity

Some of the species and local cultivars that have been displaced in produc-
tion, thanks to the work done by the gene bank network, are still present in these
collections. So the opportunity of their propagation is given, though their direct
use in recent mass production is recommended only within limits or locally. On
the other hand they can serve as basis for increasing genetic diversity, for select-
ing resistant forms, for creating new breeds etc.
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- These values should be appreciated again both among specialists and the
general public. It should be realized that they are an important part of the na-
tional heritage. Their use and incorporation in production should be sup-
ported especially in the case of newly created small farms. Little known
values kept in gene banks or botanical gardens should be made available and
familiar to the public.

The Hungarian gene bank network maintains and conserves an extremely
valuable material. All conditions should be guaranteed to make this work
possible in the future as well. However, much of the valuable genetic material oc-
curring in the country also important for agriculture, has not been collected yet.
Extremely numerous local cultivars deserving protection can be found among ve-
getables and fruits. (Because of short-sighted administration several irreplaceable
fruit cultivar collections have been discarded recently).

- The gene bank network should be extended and developed in the future. Per-
manent, long-term financial support should be guaranteed by legislation. It is
the best investment to spend money on this project.

- Edible and medicinal plants together with all native forest tree species (all of
their genetic variation) should be collected. Later this work should extend to
the whole of the Carpathian Basin.

Local and traditional cultivars are most important as raw material for culti-
vating new breeds. Presently both their cultivation and the supply of appropriate
genetic resources are problematic. These activities are uneconomic in agriculture.
This is why in developed countries local cultivars are mostly dealt with by local
“Seed Saver” organizations, though in France and in Germany state institutions
are also involved.

In recent years, because of the high value of potential crop production, se-
lection of new cultivars has been carried out under optimum conditions. As a re-
sult genes, that are responsible for tolerance against biotic and abiotic stress fac-
tors, have acted as genetic loads (in the lack of environmental stress), so they
have disappeared.

- However, these genes can be found in old cultivars and in closely related na-
tive species. These forms should be collected to provide the basis for resist-
ance selection.

- The system worked out for collecting and conserving local cultivars (having
been run successfully by the Agrobotanical Research Istitute in Tapidszele
for years) should be strengthened and extended. Farms and estates working
inside the boundaries of national parks should also be involved in conserving
both plant and animal species and cultivars.

- Being a part of the national heritage, all traditional Hungarian cultivars
should be collected and preserved. They should be preserved and spread
within (or as close as possible to) their original areas.
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It is extremely urgent to collect all fruit-tree cultivars (from the whole Carpa-
thian Basin) and to preserve them in national cultivar collections and planta-
tions. They should also be registered in a database.

On the basis of international models, a quantitative economic assessment of
the genetic values preserved in gene banks should be worked out. All se-
lected species, local cultivars and native species with agricultural potentials
should be given appropriate nominal value. (A possible approach is to esti-
mate the expected cost of artificial selection from the beginning to the offi-
cial recognition of the type).

Similar economic quantification is needed for all cultivated breeds on the
basis of the profit obtained by the introduction of bred cultivars. This ap-
proach could also assist in the value assessment of native species.

All plant and animal species and cultivars that are cultivated (or can be
potentially cultivated) should be economically assessed. The obtained values
should be incorporated into the estimate of national product and other statis-
tics.

It is desirable that the Nature Conservation Act should declare: the diversity
described above is part of the national assets, similarly to the cultural herit-
age. As a consequence, it is a national interest to collect, conserve (in gene
banks and preferably in cultivation), or even enhance this diversity. Accord-
ingly, the costs of conservation and enhancement should be borne by the
community, since the benefits are also gained by the whole country. In other
words, all these tasks should be treated as public duty (like protection of his-
toric buildings), they should not be relegated to the profit oriented sector.

It is the task of plant breeding institutions and botanical gardens to collect
and preserve those species and varieties that are related to cultivated species.

Botanical gardens should be treated as anterooms for gene banks, conse-
quently they require special support.

It is important to coordinate the collecting and preserving activities of botani-
cal gardens at least at the regional level. This would ensure higher efficiency
and that all important taxa and geographic regions would be covered. To
achieve this goal it is necessary to develop appropriate databases.

To enhance propagation and replantation of endangered species, botanical
gardens need special support for these activities.

Effective cooperation among gene banks, plant breeding institutes, botanical
gardens and nature reserves should be encouraged in fulfilling these duties.

It is expedient to organize the introduction of new cultivated plants in plant-
breeding institutions, botanical gardens, gene banks, or in specialized field
stations, paying special attention to all possible threats (weeds).
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— As aresult of mapping the agroecological potential of the country, districts of
successful cultivation have been outlined for the main crop species. Ex-
pected yield and possible threats are also known for each crop and district.

— This survey should be continued and extended to other (minor or eclipsed)
species, or even to only potential cultivated species.

— Similarly this survey should be done for Hungarian local breeds of the main
crops. This is a prerequisite of distributing the best adapted high quality culti-
vars producing optimum yield in the agricultural districts of Hungary. Hun-
garian breeders can play an important role in this work in the future as well.

— Agricultural districts of uniform features should be formed in each geo-
graphic region by considering the foregoing and existent natural economic
potentials. These districts (among other things) are characterized by high
species diversity and high quality cultivation of certain assemblages of crops.

— Farming is based on the knowledge and experience of many generations. In
the last decades this chain of passing on experience has been cut. This is why
in the future a computerized expert system may be a good solution. It should
integrate traditional farming experience (for each region and culture), market
information, old and recent research results (information on sensitivity of the
environment, agroecological potential, limiting ecological factors; intercrop-
ping; permaculture; computerized growth models; crop-rotation; meliora-
tion).

— This complex system would serve food production and the enhanced utiliza-
tion and preservation of biodiversity in agriculture much better than “mod-
em” standardized mass production technologies using the “best” cultivars in
monocultures.

6. Changing attitudes

To increase diversity in agriculture, in the first place we need changes in at-
titudes.

— The importance of biological diversity should be stressed in general, and spe-
cialized education, and in influencing public opinion. Diversity-friendly
farming techniques should be popularized through extension services.

— To increase diversity in agriculture we must change the attitude of the whole
society (media, education). Without this, the contradictory and complicated
transition towards the desirable diverse agriculture cannot be successful.

— We should increase species diversity: many more cultivated species should
Ire planted. The number of species and breeds of domestic animals can also
be increased, though only to a limited extent.

— Atthe same time it is important to preserve the diversity of native plant and
animal species (by preserving their habitats). Though the abundance of
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weeds and pests should be controlled, their complete extirpation should be
avoided.

- Until recently arable fields have dominated Hungarian agriculture. The pro-
portion of other land use types can be increased (which is also desirable). It is
extremely important to harmonize agricultural practices with traditional agri-
cultural districts which need revitalization and development.

- The optimum ratio of small, intermediate and large farms should established.
Each of these types plays a special role, all of them are necessary. Equally
reasonable mixture of land use forms is also needed. The foregoing four
types of diversity are interrelated: they mutually improve each other, they all
foster variation.

- Scientific investigation and assessment of different production systems and
techniques are necessary. Scientific experiments are needed to define the op-
timum diversity of farm in a given environment under existent conditions.
They are also needed to determine the size, energy consumption of prosper-
ous farm and optimum pattem and dynamics of land use.

As it was mentioned in the introduction, in this work the authors approach
the national duties of Hungary from a scientific base and the development based
on that. Evidently, a comprehensive fiscal-management system must be elabor-
ated for maintaining biodiversity. This must be a central task, since it is not in the
interest of individuals or groups, but rather the public at large: long-term preser-
vation of biological assets. Short-term interests of profit-oriented economy are al-
ways opposing. These conflicts can only be solved by applying sound subsidy,
legislation and economic regulation.
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THE SPERMATHECA AND FEMALE
TERMINALIA OF SOME XYLOMYIDAE
(DIPTERA)

N. Liu & A. Nagatomi

Entomological Laboratory, Faculty o fAgriculture
Kagoshima University, Kagoshima, 890 Japan

The spermatheca and female termindalla are presented in 5 species of Xylomya and 4 species
ofSolva known from Japan. Papavero and Artigas (1991) showed in detail the spermathe-
caof 3 genera and 4 species from America and stimulated us to prepare the present article.

Key words: Diptera, Xylomyidae, female terminalia, spermatheca

PAPAVERO and ARTIGAS (1991) described and illustrated the spermatheca
of the following 3 genera and 4 species: Xylomya [=Macroceromys\ pallidifemur
(MALLOCH); Xylomya [=Macroceromys] simillimus (STEYSKAL); Solva sp.;
Arthropeinafulva LINDNER

NAGATOMI and Iwata (1978) dealt with the female terminalia of 2 genera
and 3 species: Xylomya [-Macroceromys] gallois (SEGUY); Solva japonica
FREY; Solva procera FREY, but they did not discuss the spermatheca.

YANG and Nagatomi (1993) revised the Chinese Xylomyidae (including
Xylomya, Formosolva, Solva) and mentioned the female terminalia (including
genital fork and spermathecal capsule) but did not pay attention to the basal por-
tion of spermathecal duct.

This paper based on Japanese material (2 genera and 9 species) adds several
new things to these three works. For external and male genitalic characters of the
genera and species studied here, see NAGATOMI and TANAKA (1971).

GENERAL CHARACTERS

1. Spermatheca

Spermatheca consists of the following 3 parts: (1) basal common duct; (2) a
pair of lateral long ducts each having capsule; (3) median shorter duct having
membranous glandular bag.

Accordingto Papavero and Arcigas (1991), the (3) above is entirely ab-
sent in Solva sp. (“American species”) and is “represented only by a short, whip-
like remnant of the duct (Figs 8-9)” in Arthropeinafulva LINDNER
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The basal common duct of Xylomya is longer than that of Solva in the
species studied here.

In the Xylomya species and Solva procera studied here, the part just before
the capsule is widened and this part may vary in shape with species. In three
species of Solva (flavoscutellaris, harmandi and japonica), there is (ii) a mem-
branous tube between (i) terminal capsule and (iii) apical widened part, and (ii)
and (iii) above are telescopic into (i). In these 3 species of Solva, (iii) above
(which may be less sclerotized than the widened part before the capsule in the
Xylomya species and Solva procera) may be a part of the capsule, together with
(ii). The (ii) and (iii) are covered with prongs which are absent on (iii) of har-
mandi (Figs 30, 33-34, 41, 47).

The lateral long duct (except the apical widened part before the capsule)
may be divided into 3 sections (a, b, ¢) according to the degree of thickness, pig-
mentation, etc. (Figs 9, 30, 54).

Xylomya: Section (c) very long, more or less darker, and with a number of
piles whose apices are globular; section (b) wider than sections (a) and (c) in
many species (longicornis, matsumurai, moiwana, and shikokuana), longer than
(a), but shorter than (c).

Solva (except procera): Section (a) wider somewhat in apical portion; sec-
tion (b) narrower; section (c) wider than (a) and (b).

Solva procera: Section (a) wider than sections (b) and (c); section (b) not
wider than (c); section (c) very long and darker.

2. Genitalfork

Y-shaped in Xylomya and U-shaped in Solva, but rather U-shaped in Xylo-
mya matsumurai and X. longicornis.

NAGATOMI (1993) wrote, “According to YANG and Nagatomi (1993) on
the Chinese Xylomyidae: female furca is Y-shaped in Solva gracilipes Yang et
NAGATOMI, rather Y-shaped in Solva tigrina YANG et NAGATOMI, and U-shaped
in Xylomya chekiangensis [OUCHI]”.

The lateral bar of genital fork is apparently connected with tergum 9 in Xy-
lomya and entirely fused with it in Solva.

The shape of genital fork varies considerably with species in Xylomya and
Solva.

3. Tergum 10

Much smaller than tergum 9; T-shaped in Xylomya, and consisting of paired
transverse bars in Solva.

According to YANG and NAGATOMI (1993), tergum 10 is not T-shaped in
Xylomya alamaculata YANG et NAGATOMI or its mid-posterior protruded part is

Acta zool. hung., 40, 1994



SPEMATHECA AND FEMALE TERMINALJA OF SOME XYLOMYIDAE 331

very short in X. decora YANG et NAGATOMI and X. gracilicorpus YANG et NA-
GATOMI. In some Chinese species of Solva, tergum 10 is not divided.

4, Sternum 10

Triangular or sometimes rather pentagonal; there is a median paler or less
sclerotized line.

The shape of sternum 10 varies with species, but its accurate recognition
may need more study in each species studied here. In Solva harmandi and S.
japonica, sternum 10 is much longer than wide.

5. Tergum 9

Undivided and rather rectangular or divided into 2 sclerites each of which is
wider than long in Xylomya, but divided into 2 sclerites each of which is longer
than wide (from dorsal view) in Solva.

The shape of tergum 9 varies considerably with species in Xylomya and
Solva.

Lateral part or anterolateral part is folded ventrally and may be connected
with lateral bar of genital fork in Xylomya.

6. Sternum 9 (?)

There are a pair of small sclerites opposite the base of the lateral bar of the
genital fork in Solvaflavoscutellaris, S. harmandi and S. japonica. It is uncertain
to us whether or not this vestigial sclerite represents the true sternum 9.

It is generally accepted that the genital fork is derived from sternum 9
which disappears then (see BONHAG,1951; McAlpine 1981, 1989). This view is
not deniable, but needs more evidence to prove it.

7. Tergum 8

Much larger than tergum 9, rather rectangular or trapezoid, and with ante-
rior margin often more or less concave (or deeply so in Solva harmandi). The
shape of tergum 8 may vary with species in Xylomya and Solva, but more study is
necessary for an exact understanding of the shape in each species studied here.

8. Sternum 8

Rather quadrate, with a mid-posterior convexity, and with mid-posterior
paler part convex anteriorly and variable in extent according to species. The
shape of sternum 8 may vary with species but its exact understanding needs more
material in each species studied here.
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9. Cercus

Segment 1 wider basally; segment 2 narrower and shorter than segment 1.
In Solva, segment 1 narrower and segment 2 longer than in Xylomya.

CHARACTERS OF EACH SPECIES

Xylomya galloisi (SEGUY)
(Figs 1-6)

Solva galloisi SEGUY, 1956, Rev. franc. Ent. Paris 23: 174. Type locality: Japan
(Mt. Takao, Hachioji).

Spermatheca: Capsule elliptical or nearly circular according to individual or condition; in
lateral duct, section (b) not wider than sections (a) and (c), widened part before capsule white and
longer than wide but relatively short. Genital fork: Y-shaped. Tergum 10: T-shaped. Tergum 9: un-
divided. Sternum 8: mid-posterior paler part smaller than in the congeners studied here.

Specimens examined: Honshu: 1 ¢ , Hyonosen, Tajima, 11. vii. 1952, R. Morimoto;
Kyushu: 1C, Gokanosho, Higo, 22. vii. 1966, A. Tanaka.

Xylomya longicornis MATSUMURA
[=Xylomya takachihoi (OUCHI)]
(Figs 7-11)

Xylomya longicornis MATSUMURA, 1915, Konchu-bunruigaku, part 2, p. 46.
Type locality: Japan (Hokkaido: Sapporo).

Spermatheca: Capsule nearly circular; lateral duct relatively short and its widened part be-
fore capsule relatively long and gradually tapering towards base of duct. Genital fork: rather U-
shaped; mid-anterior part rather trapezoid. Tergum 10: T-shaped. Tergum 9: probably narrowly
divided into 2 sclerites.

Specimens examined: HokkaidoA ? , Mt. Soranuma, 3.VU.1964, A. Nagatomi; 1 C, Mt.
Soranuma, 17.vi. 1967, K. Kusigemati.

Xylomya matsumurai (NAGATOMI et TANAKA)
(Figs 12-17)

Solva (Macroceromys) matsumurai NAGATOMI and TANAKA, 1971, Mushi 45:
113. Type locality: Japan (Kyushu: Mt. Kirishima).

Spermatheca: Capsule nearly circular; lateral duct longer than in the congeners studied here
and its widened part before capsule relatively long and gradually tapering towards base of duct;
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grandular bag smaller than in the congeners. Genital fork: rather U-shaped (if mid-anterior trans-
parent part is not wholly seen). Tergum 10: T-shaped. Tergum 9: widely divided into 2 sclerites;
lateral wide part is folded ventrally and in lateral view triangular.

Specimens examined: Hokkaido: 19 . Maruyama, Sapporo, 17.vi.1964, K. KusiGEMATI;
Honshu: 1C, Hyonosen, Tajima, 12.vii.1952, R. Morimoto.

Xylomya moiwana MATSUMURA
(Figs 18-22)

Xylomya moiwana MATSUMURA, 1915, Konchu-bunruigaku Part 2. p. 46. Type
locality: Japan (Hokkaido: Sapporo).

Spermatheca: Capsule elliptical or nearly circular; in lateral duct, widened part before cap-
sule relatively short. Genital fork: Y-shaped, with mid-anterior part rather narrow and longer than
wide. Tergum 10: T-shaped and apparently fused with cereal segment 1 at base. Tergum 9: un-
divided; posterolateral part folded ventrally is rather quadrate and connected widely with lateral bar
of genital fork.

Specimens examined: Hokkaido: 2 9 >Ashoro, 15-17.vii.1964. A. Nagatomi.

Xylomya shikokuana (MIYATAKE)
(Figs 23-27)

Solva shikokuana MIYATAKE, 1965, Trans. Shikoku Ent. Soc. 8: 111. Type lo-
cality: Japan (Shikoku: Mt. Saragamine).

Spermatheca: Capsule elliptical; in lateral duct, widened part before capsule relatively short.
Genital fork: Y-shaped; paired lateral bars convergent posteriorly; mid-anterior part narrow and
longer than wide. Tergum 10: T-shaped; smaller than in other species examined here. Tergum 9:
undivided and colourless, but with a pair of large darker spots. Cercus: segment 1 considerably
wider than in the congeners examined here.

Specimens examined: Honshu: 19 >Otomura, Kii, 18.V.1962, J. Yukawa; Kyushu: 19 .
Gokanosho, Higo, 11.vii.1966, A. Tanaka.

Solvaflavoscutellaris (MATSUMURA)
(Figs 28-34)

Xylomyaflavoscutellaris MASTUMURA, 1915, Konchu-bunruigaku, part 2, p. 46.
Type locality: Japan (Sahoro).

Spermatheca: Terminal capsule quadrate with apical margin rounded. Genital fork: lateral
bar waved; mid-anterior part wider than long and more or less concave near anterolateral corner.
Tergum 10: consisting of paired thin transverse bars. Tergum 9: widely divided into 2 parallel
sclerites each of which is much longer than wide. Sternum 9 (?): a pair of small sclerites present
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near base of common spermathecal duct. Sternum 8: mid-posterior paler part large and roughly oc-
cupying half of sternum 8.

Specimens examined: Kyushu: 1 C, Mt. Kirishima, Satsuma, 11.ix. 1966, A. Tanaka; Yaku-
shima: 1C, Kosugidani, 1.vi.1969, K. KusiGEMATi.

Solva harmandi SEGUY
(Figs 35-41)

Solva harmandi SEGUY,1956, Rev. franc. Ent. Paris 23: 175. Type locality: Japan
(Honshu).

Spermatheca: Terminal capsule rectangular and longer than wide; two-segmented part before
terminal capsule distinctly longer than inflavoscutellaris and japonica; lateral duct relatively short;
glandular bag may be smaller than in other species studied here. Genital fork: lateral bar convex
outward; mid-anterior part rectangular, wider than long and with anterolateral angle rounded. Ter-
gum 10: consisting of paired thin transverse bars. Sternum 10: much longer than wide. Tergum 9:
widely divided into 2 narrow sclerites divergent at anterior half; ventrally folded part of each
sclerite (=possibly posterior [=basal] part of lateral bar in genital fork) relatively large. Sternum 9
(?): a pair of narrow longitudinal sclerites present near base of common spermathecal duct. Tergum
8: deeply concave at anterior margin.

Specimens examined: Hokkaido: 1? , Shari, 8.vii. 1964, A. Nagatomi; 1? , Mt. Soranuma,
3.vii.l964, A. Nagatomi.

Solvajaponica FREY
(Figs 42-47)

Solva japonica Frey, 1960, Commentationes Biologicae 23: 15. Type locality:
Japan (Honshu: Karuizawa).

Spermatheca: Terminal capsule quadrate, with apical portion rounded. Genital fork: lateral
bar convex outward; mid-anterior part rectangular, wider than long, and with anterolateral comer
angulate. Tergum 10: consisting of paired thin transverse sclerites. Sternum 10: much longer than
wide. Tergum 9: widely divided into 2 sclerites; sclerite from dorsal view much longer than wide
but wider than in harmandi. Sternum 9 (?): a pair of small sclerites present near base of common
spermathecal duct. Sternum 8 mid-posterior paler part large and roughly occupying half of ster-
num 8.

Specimens examined: Hokkaido'. 1 C, Ashoro, 15.vii.1964, A. Nagatomi; Honshu: 1 C ,
Hyonosen, Tajima, 11.vii. 1952, A. Nagatomi.

Solva procera (FREY)
(Figs 48-54)

Xylomya procera Frey, 1960, Commentationes Biologicae 23: 7. Type locality:
Japan (Shikoku: lya).
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Spermatheca: Terminal capsule semicircular and wider than long; widened part before cap-
sule relatively long and gradually tapering towards base of duct. Genital fork: lateral bar convex
outward; mid-anterior part rectangular, wider than long, and with an anterolateral tooth. Tergum
10: consisting of paired transverse bars. Tergum 9: widely divided into 2 triangular sclerites in dor-
sal view; sclerite folded ventrally at anterior part which is rather triangular in shape. Sternum 9(?):
not seen.

Specimens examined: Kyushu: 1 C, Naidaijin, Higo, 10.V.1967, A. Nakanishi; 1 C, Mt.
Osuzu, Hyuga, 21.V. 1966, K. Kusigemati.

CONCLUDING REMARKS

In the spermatheca of Solva sp. from America, the glandular bag is entirely
absent (after PAPAVERO and Artigas, 1991), but is present in all of the 4
Japanese species of examined Solva.

The female tergum 10 was overlooked in Xylomya galloisi and Solva
japonica by Nagatomi and IWATA (1976) but is present in all of the Japanese
and Chinese species examined (for the Chinese species, see Yang and NAGATO-
Mi, 1993).

In the spermatheca, the 2-segmented part before the terminal capsule is tele-
scopic and very often enters into the terminal capsule in many species of Solva.
Thus, the apical portion of spermatheca varies greatly in shape with the condition
within the same individual in these species.

The shape of the spermatheca especially at the apical portion, the genital
fork, and tergum 9 each provides a useful specific character.

The tergum 10, sternum 10, tergum 8, and sternum 8 and the extent of mid-
posterior paler part of sternum 8 may vary in shape with species but the extent of
individual variation should be clarified in each part and more careful study is
necessary in the future.

The function of “glandular bag” here so named is not necessarily certain.
However, it is probably different from that of spermatheca which stores the sper-
matozoa. If so, the number of spermathecae is two in the genera and species of
Xylomyidae examined here.

There are a pair of small sclerites opposite the base of the lateral bar of the
genital fork in the Japanese species of Solva (having 3-segmented capsule men-
tioned above). This sclerite may possibly represent a vestigial sternum 9.

Acknowledgments. - Sincere thanks are expressed to Drs N. Miyauchi, J. Yukawa and K
Kusigemati (Kagoshima University), Dr N. Ishibashi (Saga University) and Dr H. Uematsu
(Miyazaki University) for their help in various ways.
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Figs 1-6. Xylomya galloisi (SEGUY): 1= Terga 7-10 and cerci, dorsal view; 2 = sternum 8, ventral
view; 3-5 = terga 9-10, cerci, sternum 10 and genital fork, dorsal, ventral and lateral views; 6 =
spermatheca. C1-C2 - Cereal segments 1-2; GF - genital fork; S10 - sternum 10; T7-T10 - terga

7-10. Scale 0.5 mm
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Figs 7-11. Xylomya longicornis Matsumura: 7 = Terga 8, 10 and cerci, dorsal view; 8 = sternum
8, ventral view; 9 = terga 9-10, cerci, genital fork and spermatheca, dorsal view; 10-11 = terga 9-
10, cerci, sternum 10 and genital fork, ventral and lateral views. Scale 0.5 mm
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Figs 12-17. Xylomya matsumurai (Nagatomi €t Tanaka): 12 - Tergum 8 and cerci, dorsal view;
13 = sternum 8, ventral view; 14-16 = terga 9-10, cerci, sternum 10 and genital fork, dorsal, ventral
and lateral views; 17 = spermatheca. Scale 0.5 mm

Ada zool. hung., 40, 1994






Figs 18-22. Xylomya moiwana Matsumura: 18 = Terga 7-8 and cerci, dorsal view; 19 = sternum
8, ventral view; 20 = tergum 9, cerci, sternum 10, genital fork and spermalheca, ventral view; 21-22
= terga 9-10, cerci and genital fork, dorsal and lateral views. Scale 0.5 mm
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Figs 23-27. Xylomya shikokucma (Miyatake): 23 = Tergum 8 and ccrci, dorsal view; 24

8, ventral view; 25 = terga 9-10, cerci, genital fork and spermatheca, dorsal view; 26-27
10, cerci, sternum 10 and genital fork, ventral and lateral views. Scale 0.5 mm
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Figs 28-34. Solvaflavoscutellaris (Matsumura): 28 = Terga 8, 10 and cerci, dorsal view; 29 =
sternum 8, ventral view; 30 = terga 9-10, sternum 9 (?), cerci, genital fork and spermatheca, dorsal
view; 31-32 = terga 9-10, cerci, sterna 9(?)-10 and genital fork, ventral and lateral views; 33-34 =

capsule of spermatheca. Scale 0.4 mm
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Figs 35-41. Soha harmandi SEGUY: 35 = Terga 7-8 and cerci, dorsal view; 36 = tergum 8, dorsal
view; 37 = sternum 8, ventral view; 38 = terga 9-10, cerci, genital fork and spermatheca, dorsal
view; 39-40 = terga 9-10, cerci, sterna 9(?)-10 and genital fork, ventral and lateral views; 41 = cap-

sule of spermatheca. Scale 0.4 mm
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Figs 42-47. Solva japonica Frey: 42 = Tergum 8 and cerci, dorsal view; 43 = sternum 8, ventral
view; 44 = terga 9-10, cerci, sternum 9(?), genital fork and spcrmatheca, dorsal view; 45-46 = terga
9-10, cerci, sterna 9(?)-10 and genital fork, ventral and lateral views; 47 = capsule of spermatheca.
Scale 0.4 mm
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Figs 48-54. Snlva prncera (Frey): 48 = Terga 7-8, sterna 7-8, 10 and cerci, ventral view; 49 = terga
8 and 10, sterna 8 and 10 and cerci, lateral view; 50 = tergum 8, dorsal view; 51-53 = terga 9-10,
cerci, sternum 10 and genital fork, dorsal, ventral and lateral views; 54 = spermatheca. T7-T8 -
Terga 7-8; S8 - sternum 8, Scale 1 mm for Fig. 54; 0.5 mm for others
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TWO NEW CENTISTES SPECIES FROM KOREA
(HYMENOPTERA, BRACONIDAE: EUPHORINAE)*

J. Papp

DepartmentofZoology. Hungarian Natural History Museum
H-1431 Budapest, pf. 137, Hungary

Description of two new Centistes s. str. HalidaY species from Korea; C. sinapis sp. a. and
C. spinulosus sp. n., and an interpretation of the subgenera comprising the genus Centistes
are given. A checklist of the Centistes s. str. speci¢s of the Palaearctic Region is presented.
With 14 original figures.

Key words; Hymenoptera, Braconidae, Euphorinac, Centistes, taxonomy, Korea

INTRODUCTION

In his paper VAN ACHTERBERG (1985) interpreted the genus Centistes
HALIDAY, 1835 in a wide sense placing four subgenera into it; Anartionyx vAN
ACHTERBERG, 1985, Ancylocentrus FOERSTER, 1862, Centistes s. str. and Syrrhi-
ZUS FOERSTER, 1862 which taxa, except Anartionyx, have been previously con-
sidered as valid genera (SHENEFELT, 1969). Recently BELOKOBYLSKIJ (1992)
published a revision of Centistes s. 1 asserting that the taxon Syrrhizus represents
an independent genus, on the one hand, and Anartionyx is monotypic from the
Nearctic Region (U.S.A.), on the other. Hence in the Palaearctic Region the
genus Centistes comprises two subgenera; Ancylocentrus and Centistes s. str. |
accept this classification of Centistes with the remark that Ancylocentrus seems
also to form a valid genus - a presumption which perhaps will be strengthened in
the future partly morphologically and partly bionomically. Under this taxonomic
conception five species of the genus Centistes s. str. are recorded in the Palaearc-
tic Region, furthermore, two species are new to science and their descriptions are
presented subsequently; the checklist of the seven species are as follows;
Centistes alekseevi BELOKOBYLSKIJ, 1992 - Russian Far East Maritime Territory

cuspidatus (HALIDAY, 1835) - Palaearctic Region

dilatus PAPP, 1992 - Nepal

fuscipes (NEES, 1834) - Palaearctic Region

scymni FERRIERE, 1954 - Switzerland, Germany, European part of Russia
sinapis sp. n. - Korea

spinulosus sp. n. - Korea

* Zoological Collectings by the Hungarian Natural History Museum in Korea, No 129. —

Braconidae (Hymenoptera) from Korea, XVI.
Aon soot hunt *0. ts>u
Hungarian Natural History Museum, Budapest
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Centistes (Centistes) sinapis sp. n.
(Figs 1-6)

Description of the holotype d. - Body 2.8 mm long, Head in dorsal view (Fig. 1) less trans-
verse, 1.66 times as broad as long, eye as long as temple, latter rounded. Ocelli small, elliptic, far
from each other, OOL somewhat longer than POL. Eye in lateral view small, i. e. less high, only
one-third higher than wide, temple somewhat wider than eye (Fig. 2). Malar space long, one-third
longer than basal width of mandible. Face clearly twice as wide as high. Distance between tentorial
pits somewhat shorter than distance between tentorial pit and lowest point of eye. Occiput and
temple behind distinctly carinated. Head polished. - Antenna with 24 antennomeres and about as
long as body. First flagellomere almost four times as long as broad apically, penultimate flagel-
lomere distinctly twice as long as broad.

Mesosoma in lateral view 1.48 times as long as high. Notaullx and precoxal furrow indis-
tinct. Propodeum with a transverse and a medio-longitudinal carina and a pair of less distinct, ante-
ro-lateral carinae, a pair of antero-median fields uneven to smooth, otherwise propodeum laterally
rugo-rugulose and posteriorly uneven with rugulae (Fig. 3). Metapleuron also rugo-rugulose, other-
wise mesosoma polished. - Hind femur 3.5 times as long as broad medially. Hind basitarsus as
long as tarsomeres 2-3. Claws long and narrow (Fig. 4).

Fore wing about as long as body. Pterostigma (Fig. 5) 3.2 times as long as wide, issuing
radial vein from its middle; rl short, just half as long as width of pterostigma, r2 arched and ap-
proaching tip of wing; n. rec. interstitial. Metacarp just longer than pterostigma, length of radial cell
along metacarp as long as pterostigma (Fig. 5, see arrows). - Hind wing: first section of n. med. 2.5
times as long as its second section.

Metasoma almost as long as mesosoma. First tergite (Fig. 6) somewhat longer medially than
broad behind, evenly broadening from base to hind end, pair of spiracles before its middle, its sur-
face longitudinally striate. Second and third tergites equal in length, combined length of tergites 2-3
equal with basal width of tergite 2. Tergites, except first tergite, polished.

Ground colour of body mustard yellow. Ocellar field brown. Propodeum and tergites brown-
ish, tergites 4-8 with blackish tint. Sternites 1-3 yellowish, rest of sternites brownish. Palpi pale yel-
low. Antenna brownish yellowish. Tegula straw yellow. Legs light mustard yellow. Wings hyaline,
pterostigma yellow, veins opaque yellow.

Deviating features of the male paratypes (2 dd ). - Similar to the holotype d. Body 2.5-2.6
mm long. Head in dorsal view 1.6-1.62 as broad as long. Temple in lateral view one-fourth wider
than eye. Antenna with 23 antennomeres. Hind femur 3.6 times (Ic() and 4 times (1 d) as long as
broad medially. Pterostigma 3.1-3.4 times as long as wide. Length of radial cell along metacarp
slightly shorter than pterostigma (1d). Ocellar field brown (1 d ) to dark brown (Icf).

Female and host unknown.

Material examined. - Holotype d : Korea, Tesson, 35 km SW from Pyongyan, water-basin,
netting in grass, 4 July 1977, leg. A. Dely-Draskovits, No. 343. - 2 d paratypes: with same data
as the holotype.

Holotype and two paratypes are deposited in the Hungarian Natural History Museum, (De-
partment of Zoology), Budapest, Hym. Typ. Nos 1379 (holotype) and 1380,1381 (paratypes).

Etymology. - The species name “sinapis” refers to the mustard yellow ground colour of the
body.

The new species, Centistes (Centistes) sinapis sp. n., is nearest to C. (C.)
scymni Ferriere, 1954 (Switzerland, Germany, European part of Russia) regard-
ing their common features as smooth precoxal suture, rounded temple in dorsal
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view and brownish yellow mesonotum; the two species are distinguished by the
features keyed :

1(2) Eye in lateral view less high, one-third higher than wide; temple somewhat
wider than eye; malar space long, one-third longer than basal width of man-
dible (Fig. 2). Pterostigma issuing radial vein from its middle (Fig. 5). An-
tenna with 23-24 antennomeres. Body mustard yellow, ocellar field brown
to dark brown, tergites 4-8 blackish, d :2.5-2.8 mm

C. sinapis sp. n.

2 (1) Eye in lateral view high, twice higher than wide; temple as wide as eye;
malar space short, shorter than basal width of mandible. Pterostigma issuing
radial vein somewhat distally from its middle. Antenna with 22 anten-
nomeres. Body black; head, side of mesosoma and first tergite reddish. C :
2 mm

c.scymni Ferriere, 1954

Figs 1-14. - Figs 1-6. Centistes (C.) sinapis sp. n.: 1= head in dorsal view, 2 = head in lateral
view, 3 = propodeum, 4 = claw in lateral view, 5 =distal part of right fore wing, 6 = first tergite. -
Figs 7-14. Centistes (C.) spinulosus sp. n.: 7 = head in dorsal view, 8 = head in lateral view,
9 = propodeum, 10 = fore coxa and trochanters in latero-ventral view, 11 = fore part of mesoster-
num, 12 = claw in lateral view, 13 = distal part of right fore wing, 14 = first tergite
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The new species is allied to C. (Ancylocentrus) rufithorax TELENGA, 1950

(European part of Russia, Finland, Germany) and C. (A.) medythiae MAETO et
Nagai, 1985 (Japan) too regarding absence of notaulix on the disc of mesono-
tum, however, the three species are distinguished by the following features:

1(2) Mesopleuron without precoxal suture. Mesonotum entirely smooth, i. e.

2(1)

3(4)

4(3)

without median dimple before prescutellar furrow and notaulix absent also
on declivous fore part of mesonotum (subgeneric features). Antenna with
24-23 antennomeres. Eye in lateral view less high, only one-third higher
than wide; malar space long, also one-third longer than basal width of man-
dible. Body mustard yellow, ocellar field brown to dark brown, tergites 4-8
blackish. d :2.5-2.8 mm

C. (C.) sinapis sp. n.

Mesopleuron with at least a short crenulate precoxal suture. Mesonotum
with a median dimple before prescutellar furrow and notaulix present on
declivous fore part of mesonotum (subgeneric features). Antenna with 21-
22 antennomeres. Eye in lateral view high, about twice as high as wide;
malar space less long, at most as long as basal width of mandible.
Penultimate flagellomere 1.5-2 times as long as broad, antenna with 21-22
antennomeres. First tergite 1.3-1.5 times as long as broad behind; less
broadening posteriorly, i.e. 1.4 times at rear than basally (Fig. 10 in MAETO
& NAGAI 1985: 731). Ovipositor sheath short, about half as long as first ter-
gite. Brownish yellow, head above and hind half of metasoma dark brown,
sometimes ( C) or usually ( d ) mesonotum + propodeum, metasoma and
first tergite brown. Cd :2-2.5 mm

C. (A) medythiae MAETO et NAGAI, 1985

Penultimate flagellomere 1.3-1.6 times as long as broad, antenna with 21
antennomeres. First tergite about 1.3 times as long broad behind, more
broadening posteriorly, i.e. twice broader at rear than basally. Ground col-
our of body dark: black(ish) to dark brown, mesosoma except propodeum
and metathorax yellowish brown, legs yellow. Cd :2.2-2.5 mm

C. (A)) rufithorax TELENGA, 1950

Centistes (Centistes) spinulosus sp. n.
(Figs 7-14)

Description of the holotype d . - Body 5 mm long. Head in dorsal view (Fig. 7) transverse,

1.87 times as broad as long, eye somewhat protruding and 2.6 times as long as temple, latter
strongly rounded (or constricted). Ocelli large and elliptic, POL three times as long as OOL. Eye in
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lateral view 1.76 times as high as wide, twice wider than temple (Fig. 8). Malar space somewhat
shorter than basal width of mandible. Face quadratic, slightly wider than high. Tentorial pits far
from each other, distance between them three times as long as distance between a pit and eye. Occi-
put distictly carinated. Face along eye uneven, otherwise head polished. - Antenna somewhat shor-
ter than body and with 30 flagellomeres. First flagellomere 3.6 times and penultimate flagellomere
1.8 times as long as broad.

Mesosoma in lateral view 1.55 times as long as high. Mesonotum entirely smooth and shiny,
i. e. dimple before prescutellar furrow as well as notaulix on declivous part of mesonotum absent.
Mesosternum along its fore and lateral margin densely haired (Fig. 11). Precoxal furrow also ab-
sent. Propodeum with a medio-transverse carina, its surface anteriorly from carina smooth and
shiny, laterally (on declivous part) rugulose, posteriorly from carina with longitudinal rugae, inter-
spaces shiny (Fig. 9). Metapleuron uneven to polished, otherwise mesosoma polished. - Fore coxa
cubic, its outer surface densely spinulose (Fig. 10). Hind femur five times as long as broad me-
dially. Inner spur of hind tibia as long as half basitarsus. Claws long (Fig. 12). Hind basitarsus as
long as tarsomeres 2-3 and half of tarsomere 4.

Fore wing about as long as body. Pterostigma (Fig. 13) 2.85 times as long as wide, issuing
radial vein just distally from its middle, rl half as long as width of pterostigma, r2 straight and ap-
proaching tip of wing; n. rec. antefurcal. Metacarp 1.37 times as long as pterostigma; length of
radial cell along metacarp one-fifth longer than pterostigma (Fig. 13, see arrows). - Hind wing: first
section of n. med. three times as long as its second section.

Metasoma elongate, as long as head and mesosoma together. First tergite 1.56 times as long
as broad behind, pair of spiracles before its middle, from base to spiracle broadening, beyond spir-
acle parallel-sided, laterally longitudinally striated, medially polished. Second tergite one-fourth
shorter than third tergite, combined length of tergites 2-3 twice as long as basal breadth of tergite 2.
Tergites 2-8 polished. Sternites 6-7 fused to form a common plate and setaceous.

Body tricoloured. Head black, clypeus and mandible brownish yellow. Mesosoma brownish
yellow, metanotum and propodeum blackish brown. Metasoma blackish brown, sternites 1-2 yel-
low, further sternites brown. Scape and pedicel brownish yellow, flagellum greyish brownish. Palpi
and tegula pale yellow. Legs yellow. Wings hyaline, pterostigma brown, veins opaque brownish.

Description of the male paratypes (5 dd ). - Similar to the holotype d . Body 4.5-5.2 mm
long (4.5: 1d ,4.8: 1d ,5:2dd,5.2: 1d ). Antenna with 29-33 antennomeres (29: 2d d, 30: 1,
31: 1d, 33: 1d). Pterostigma 2.85-3 times as long as wide (2.85: 1d, 3: 4 dd). First tergite 1.42-
1.66 times as long as broad behind (1.42: 2dd, 15: 1d , 1.56 : 1d , 1.66 : 1d ). Mesosoma black-
ish, prostemum brownish (1 d ).

Female and host unknown.

Material examined. - Holotype d + 4 d paratypes: Korea, Pyongyang, City, Mt. Ryongak, at
light, 30 May 1985, leg. Vojnits et ZOMBORI, No. 962. - 1d paratype: Korea, Prov. North Pyon-
gan, Mt. Myohyang, 13 September 1980, leg. Forré et Topat, No. 663.

Holotype and five paratypes are deposited in the Hungarian Natural History Museum (De-
partment of Zoology), Budapest, Hym. Typ. Nos 7651 (holotype) and 7652-7656 (paratypes).

Etymology. - The species name “spinulosus” refers to the spinulose surface of fore coxa.

The new species, Centistes (Centistes) spinulosus sp. n., differs from all
known Palaearctic species of Centistes s. sir. by the following features: 1. temple
very short, i.e. eye distinctly twice as long as temple (Fig. 7), 2. fore coxa cubic
and its outer surface densely spinulose (Fig. 10), mesosternum along its fore and
lateral margin densely haired (Fig. 11), 3. sternites 6-7 fused to form a common
plate and setaceous, 4. body long (4.5-5.2 mm).
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NEW EUPITHECIA AND CHLOROCLYSTIS
SPECIES FROM SOUTH AMERICA
(LEPIDOPTERA, GEOMETRIDAE:

LARENTIINAE)

A. M. Vojnits

Zoological Department, Hungarian Natural History Museum
H-1088 Budapest, Baross utca 13, Hungary

Five Neotropical species of Eupithecia Curtis and two of Chloroclystis Hubner (sensu
Prout, 1915) are described: Eupithecia oppidana sp. n., E. natalicia sp. n., E. percuriosa sp.
n., E. subnixa sp. n., E. ina sp. n., Chloroclystis ignava sp. n., Ch. parthenia sp. n.

Key words: Eupithecia, Chloroclystis, Neotropical, taxonomy

INTRODUCTION

The elaboration of the South American Eupithecia and related genera is still
just beginning. The number of species hitherto described represents assumably a
small fraction only of the probable richness of species. Beyond this, the older
specific diagnoses are in many respects inadequate, but there are among the rela-
tively recent ones also some which disregard the genitalia, although in these
groups one cannot, or is hardly able to, rigthly work without a knowledge of the
configuration of the genital apparatuses. Literature itself is also scattered enough
to allow an easy tracing of the descriptions published here and there. RINDGE’s
(1987, 1991) communications form a refreshing exception. These masterly works
on the Eupithecia fauna of Chile represent the best starting points for every sub-
sequent survey dealing with the Eupithecia fauna of South America.

| emphasized in an earlier paper (VOJNITS, 1985) that within the tribus
Eupitheciini the formation of the antennal structure is of significant importance,
and have established on this basis some new genera. RINDGE, however, failed to
find, in one of his works mentioned above (RINDGE, 1987), my arguments as
convincing enough, but on the basis of the present elaboration | deem my original
concept well founded and believe that when the Eupitheciini fauna of South
America shall be better known, and when considerably more species will have
been described than known at present, the reality of the subdivisions proposed by
me will become acceptably manifest.
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TAXONOMY

In the diagnoses given below the antennal structure will be given special at-
tention, principally that in some species the ciliation of the males is shorter than
that of the females.

Eupithecia oppidana sp. n.
(Figs 1-2, 9, 13, 20, 25)

Derivation of specific name: oppidanus (= suburban).

Diagnosis (Figs 1-2). Stature relatively small, wing elongate. Eye flattened hemisphaerical.
Labial palp mottled yellow and brown, porrect, nearly one and a half times longer than diameter of
eye. Antenna very densely ciliate, cilia extremely short, not reaching even one-third of diameter of
shaft. Cilia of female sparser and longer, and also with cilia as long as diameter of shaft, situated in
more or less regular distances. Alar expanse of male fore wings 20-21 mm, of the single female 18
mm. Fore wing an isosceles triangle, apex rounded, tomus obtuse. Hind wing short. Basic colour
fuscous, darker in fore than in hind wing. Transverse stripes of fore wings yellowish, discal spot
rounded, black, near costa. Underside of wings brownish yellow, pattem brown. Cilia striated yel-
lowish brown and dark brown.

Male genitalia (Figs 9, 13, 20). Uncus actually monoapical, though another apex also ap-
pears much more posteriorly, as a minute tooth. Valva short, basally wide, rapidly narrowing api-
cad. Apex elongate and arcuate. Ampulla elongate, cylindrical, sparsely covered with short setae.
Vinculum wide, basally concavely arcuate, bilaterally with auriculate projections. Aedoeagus
elongate, cylindrical, with ribbon- and rod-like chitinous formations. Sternite V1II peculiar: bifid to
its base, bilaterally with heavily sclerotized and arcuate arms, terminally robustly uncinate.

Female genitalia (Fig. 25). Bursa copulatrix asymmetrical, arched like a quarter moon, with
a spinose field and a distinct, elongate, irregularly shaped, heavily sclerotized formation bearing
short spines. Anterior and posterior apophyses short, papillae anales flat.

Biology. First states and foodplant unknown. The known species have been collected in Sep-
tember—October.

Distribution. South America, Ecuador. Locus typicus: Guachayacu.

Specific differences. A rather indistinct species, resembling several other
species of similarly small stature and fuscous coloration; easily distinguished by
the peculiar configuration of sternite VIII and the structure of the bursa copula-
trix.

Material examined. Holotype male: “Guachayacu Ecuador Sep-Okt. 1926 9/6 28 VVorbech”
“ZOOL. MUSEUM DK COPENHAGEN” “gen. prep. 14738 d det. A Vojnits”. Paratypes: 8
males and 1 female with the same data. Holotype deposited in the Zoological Museum, Copen-
hagen, paratypes in Copenhagen and in the Hungarian Natural History Museum.

Slides: Nos 14734, 14738, 14740, 14741, 14742, 14743, 14744, 14745 (males), 14739 (fe-
male), gen. prep. A. Vojnits.
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Eupithecia natalicia sp. n.
(Figs 3, 10, 14, 19)

Derivation of specific name: natalicius (= birthdayly).

Diagnosis (Fig. 3). Stature medium, wings slightly elongate. Eye somewnhat oval. Labial palp
porrect, thick, broad, slightly longer than diameter of eye; mottled yellowish white and dark brown.
Antenna densely ciliate, not or hardly longer than half diameter of shaft. Alar expanse of fore
wings 19 mm. Termen of fore wing slightly longer than dorsum; costa, termen and dorsum arcuate.
Apex obtuse, tornus widely rounded. Hind wing only slightly elongate, rounded. Basic colour of
fore wing fuscous, toward median field rufous; antemedian obsolescent, postmedian broad, brown,
submarginal line of terminal field yellowish. Discal spot circular, medium large, brownish black.
Hind wing sericeous light brown, minute discal spot approaching costa, transverse stripes defined
only in inner marginal field. Cilia short, on fore wings striated brownish yellow-brown, on hind
wings fuscous-brownish yellow. Underside of both pairs of wings sericeous yellowish brown, pat-
tern elements brown.

Male genitalia (Figs 10, 14, 19). Uncus elongate, bifid. Valva auriculate, apex obtuse, dor-
sum slightly arcuate, ventrum nearly evenly arched. Ampulla minute, oval, twice longer than its
greatest diameter, and only sparsely setose. Vinculum wide, rounded. Aedoeagus short, cylindrical,
with a rather Y-shaped chitinous formation. Sternite VIII rather large, basis long and incised, arms
arcuate and terminally inclinate.

Female genitalia unknown.

Biology. Foodplant and first stages unknown. The single known specimen was captured in
February.

Distribution. South America. Locus typicus: Ecuador.

Specific differences. Definitely of a “Palaearctic appearance”; to a certain
degree resembling Eupithecia curacautinae RINDGE, 1987, but the new species is
darker, greyish, while the latter is yellowish rufous. The configuration of the
male genitalia is wholly different.

Material examined. Holotype male: “Ecuador Vorbech 2/6 29.” “Z00L. MUSEUM DK
COPENHAGEN?” “gen. prep. No. 15376 d det. A. Vojnits”. Holotype deposited in the Zoological
Museum, Copenhagen.

Slide. No. 15376 (male), gen. prep. A. Vojnits.

Eupithecia percuriosa sp. n
(Figs 4, 24)

Derivation of specific name: percuriosus (= rather curious).

Diagnosis (Fig. 4). Wings elongate, external appearance marked. Eye hemisphaerical. Labial
palp porrect, mottled brownish and yellowish white, nearly one and a half times longer than
diameter of eye. Antenna densely ciliate, cilia shorter than half diameter of shaft. Alar expanse of
fore wings 21 mm. Fore wing an isosceles triangle. Costa slightly arcuate preapically, termen hard-
ly arched; apex pointed, tornus obtuse. Hind wings elongate. Basic colour of fore wing dark brown,
obsolescent and disjointed transversal bands and submarginal line yellowish, veins covered by dark
scales, especially in apical area, in anterior part of median field and in basal field. Discal spot indis-
cernible. Hind wing light, but along tomal region fuscous; therein transverse stripes well discer-
nible, otherwise pallid. Cilia relatively long, on fore wing striated grey-dark grey, on hind wing
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grey-white. Underside of fore wing dark fuscous, of hind wing brownish white. Pattern elements,
including discal spots, well defined.

Male genitalia unknown.

Female genitalia (Fig. 24). Bursa copulatrix small, narrow, root-shaped with irregularly situ-
ated chitinous spines. Anterior and posterior apophyses medium long. Papillae anales broad.

Biology. Foodplant and first stages unknown. The single known specimen was collected in
June.

Distribution. South America. Locus typicus: Ecuador.

Specific differences. Resembling Eupithecia taracarpa RINDGE, 1987, but
wings more elongate, basic colour of fore wing darker. Genitalia configuration of
the new species is very peculiar and hardly confusable with those of any other
congener; however, only the male is known of taracarpa, whereas the female
only of the new species.

Material examined. Holotype female: “Ecuador Vorbech 2/6 29.” “ZOOL. MUSEUM DK
COPENHAGEN?” “gen. prep. No. 15377 ? det. A. VVojnits”. Holotype deposited in the Zoological
Museum, Copenhagen.

Slide. No. 15377 (female), gen. prep. A. Vojnits.

Eupithecia subnixa sp. n.
(Figs 5, 11, 15, 18)

Derivation of specific name: subnixus (= insolent).

Diagnosis (Fig. 5). Stature large, pattern conspicuous. Eye nearly sphaerical. Labial palp
porrect, rufous, mixed with white, as long as one and a half diameter of eye. Antenna densely cil-
iate, cilia attaining half length of diameter of shaft. Alar expanse of fore wings 26 mm. Costa of
fore wing very finely arcuate, subangulate preapically, termen weakly arched, essentially longer
than unusually short dorsum; apex slightly elongate, tornus widely rounded. Hind wing rounded,
extending beyond tornus of fore wing, but because fore wing elongate and its dorsum shortened,
the hind wing is still short. Basic colour of fore wing yellowish brown, transverse stripes narrow,
yellowish, discal spot minute, rounded, black. A greyish irroration and a marbled pattern discer-
nible along costa, and partially in basal and median fields near dorsum. The most conspicuous is
the broad, fuscous stripe extending - occasionally angulate - from apex toward middle of dorsum,
containing black sagittate spots in apical field and in median field bordering on apical area. Hind
wing yellowish grey, transverse stripes obsolescent, grey. Cilia medium long, on fore wing striated
grey-whitish grey, on hind wing greyish white. Underside of wings sericeous yellowish brown, dar-
ker on fore than on hind wing; pattern elements obsolete.

Male genitalia (Figs 11, 15, 18). Uncus bifid, but ventral apex considerably smaller than dor-
sal one. Valva short, attenuating, both dorsum and ventrum thickened, apex obtuse. Ampulla small,
short and thick, hardly attaining triple length of diameter; emitting long fascicles of spines and thus
ampulla appearing longer. Vinculum wide. Aedoeagus long, cylindrical with a slightly arcuate chi-
tinous spine nearly in its entire length. Base of sternite V111 slightly excised, arms very long, termi-
nally pointed and arcuate.

Female genitalia unknown.

Biology. First stages and foodplant unknown. The single known species was collected in
May.

Distribution. South America: Colombia. Locus typicus: Mt. Tolima, 4200 m.
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Specific differences. As to size and basic colour, it resembles Eupithecia
nublae RINDGE, 1987, while the conspicuous stripe decurrent from the apical
area appears also in E. vallenarensis RINDGE, 1987; however, with respect to
their other characteristics, they differ widely from the new species. As to the con-
figuration of the male genitalia, the most conspicuous feature of the new species
is the robust longitudinal chitinous spine in the aedoeagus.

Material examined. Holotype male: “Monta Tolima 4200 m Colomb. Cent. Cord Coll.
Fassl” “Monte Tolima 4200 m Central Cordill. Columbia Fassl Modt. 6/5 1912 A. H. Fassl Coll. C.
S. Larsen, Faaborg” “ZOOL. MUSEUM DK COPENHAGEN” “Gen. prep. No. 15363 d det. A
Vojnits”. Holotype deposited in the Zoological Museum, Copenhagen.

Slide. No. 15363 (male), gen. prep. A. Vojnits.

Eupithecia ina sp. n.
(Figs 6, 23)

Derivation of specific name: inus (= lower).

Diagnosis (Fig. 6). Stature large, as a whole a grey and rather patternless species. Eye hemis-
phaerical. Labial palp porrect, yellowish white, twice longer than diameter of eye. Antenna sparsely
ciliate, their length generally not reaching half diameter of shaft; also some longer cilia present here
and there. Alar expanse of fore wings 21 mm. Costa subangulate praeapically, termen very slightly
undulate, dorsum straight. Termen longer than dorsum. Apex elongate, tornus well developed.
Hind wing short, slightly angulate. Basic colour of fore wing fuscous, transverse stripes yellowish
white; veins covered with dark scales mainly in basal and costal fields. An elongate, blackish spot -
nearly a stripe - present in terminal field. Hind wing light grey, stripes fuscous. Discal spots on
both pairs of wings extremely small, punctiform, black. Cilia of fore wing short, on hind wing stri-
ated grey-light grey. Underside of wings sericeous fuscous, fore wing lighter than hind wing, pat-
tern elements yellowish white. Discal dots well discernible.

Male genitalia unknown.

Female genitalia (Fig. 23). Bursa copulatrix pyriform, densely padded by chitinous spines.
Antrum small. Both anterior and posterior apophyses short. Papillae anales squat.

Biology. First stages and foodplant unknown. The single known species was collected in May.

Distribution. South America: Colombia. Locus typicus: Mt. Tolima, 3200 m.

Specific differences. As to size and wing shape, the new species resembles
Eupithecia corralensis (BUTLER, 1882) but it differs by its coloration and pattern;
however, only the male of corralensis is known, whereas the female only of the
new species.

Material examined. Holotype male: “Monte Tolima 3200 m Colomb. Cent. Cord. Coll.
Fassl” “Monte Tolima 3200 m Central Cordill. Columbia Fassl Modt. 6/5 1912 af A. H. Fassl Coll.
C. S. Larsen, Faaborg” “ZOOL. MUSEUM DK COPENHAGEN” “gen. prep. No. 15365 ? det. A
Vojnits”.

There is a further specimen with the same data but from an elevation of 4200 m. Its genitalia
are injured, the bursa copulatrix missing, and the insect does not wholly agree in its external mor-
phology with the preceding specimen, hence it is relegated here only provisionally.

Holotype deposited in the Zoological Museum, Copenhagen.

Slides. Nos 15364, 15366 (females), gen. prep. A. Vojnits.
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Chloroclystis ignava sp. n.
(Figs 7, 12, 16-17,22)

Derivation of specific name: ignavus (= weak).

Diagnosis (Fig. 7). Stature small, wings moderately broad. Eye hemisphaerical. Labial palp
porrect, yellowish, not reaching one and a half diameter of eye. Male antenna densely ciliate, cilia
hardly reaching half diameter of shaft. Female cilia only one-third as long. Alar expanse of male
fore wings 18-19 mm, that of female 18.5 mm. Costa and termen of fore wing arcuately convex,
dorsum slightly longer than termen; apex finely pointed, tornus obtuse. Hind wing angulate. Basic
colour of fore wing rufous brown, median field and postmedian line yellowish, in terminal and api-
cal areas irrorated greyish. Discal spot minute, round, dark, hardly discernible. Hind wing brownish
yellow, transverse bands obsolescent, fuscous. Cilia striated brown-fuscous. Underside brownish
yellow, fore wing darker than hind wing; pattern elements brown.

Male genitalia (Figs 12, 16, 17). Uncus elongate, actually monoapical, though ventrally with
a minute, dentiform projection. Valva elongate, narrow, dorsum thickened to two-thirds of its
length, ventrum to one-half; heavily sclerotized, apex rounded. Ampulla narrow, six times as long
as wide, its rounded apex inner side covered with some thin and short setae. Vinculum widely
rounded. Aedoeagus elongate, thin, slightly curved, terminally clavate and sclerotized, with two
ribbon-like and twisted chitinous formations. Base of stemite VIII heavily sclerotized, ribbon-
shaped and divided into two parts, its arms long and arcuate and especially heavily sclerotized.

Female genitalia (Fig. 22). Bursa copulatrix small, strawberry-shaped, padded with densely
situated chitinous spines. Antrum sclerotized, infundibuliform. Both anterior and posterior apo-
physes short. Papillae anales rice-shaped.

Biology. First stages and foodplant unknown. The known specimens have been collected in
September-October.

Distribution. South America: Ecuador. Locus typicus: Guachayacu.

Specific differences. Externally, the new species resembles Eupithecia ca-
burgua RINDGE, 1987, but its wings are longer, the basic colour darker. The con-
figuration of the genitalia is naturally wholly different.

Material examined. Holotype male: “Guachayacu Ecuador Sep-Oct. 1926 Vorbech 9/6 28”
“ZOOL. MUSEUM DK COPENHAGEN” “gen. prep. No. 14732 d det. A. Vojnits”. Paratypes:
two males and one female with the same data. Holotype deposited in the Zoological Museum,
Copenhagen, paratypes in the same institute and in the Hungarian Natural History Museum.

Slides. Nos 14732, 14736 (males), 14754 (female), gen. prep. A. Voijnits.

Chloroclystis parthenia sp. n.
(Figs 8, 21)

Derivation of specific name: parthenius (= virginal).

Diagnosis (Fig. 8). Stature medium, wings relatively broad. Eye hemisphaerical. Labial palp
porrect, elongate, yellow, twice longer than diameter of eye. Antennal cilia densely situated, very
short, not longer than 1/3 or 1/4 of shaft. Alar expanse of fore wings 19 mm. Costa and termen of
fore wings very finely arcuate, dorsum straight. Apex pointed, tornus angulate. Hind wing small
and angulate. Basic colour of fore wing yellowish brown, transverse stripes brown, discal spot
round, dark brown, medium large with straight sagittate spots. Hind wing fuscous; stripes narrow,
brown, with also a very characteristic wide, arcuate, greyish band. Discal spot minute, brownish
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black, near costa. Cilia medium long, on fore wing striated brownish yellow-brown, on hind wing
fuscous-greyish yellow. Underside of wings brownish yellow, pattern elements brown.

Male genitalia unknown.

Female genitalia (Fig. 21). Bursa copulatrix sphaerical, cervical part long, tubiform; antrum
heavily sclerotized. Both anterior and posterior apophyses short. Papillae anales broad.

Biology. First stages and foodplant unknown. Flight period of imago unknown.

Distribution. South America: Peru. Locus typicus: Paucartambo.

Specific differences. Externally, the new species resembles Eupithecia
correana RINDGE, 1987, but parthenia can be distinguished by the dark sagittate
spots of the fore wing. The configuration of the genitalia is naturally wholly dif-
ferent.

Examined material. Holotype female: “Paucartambo Peru 1953 Sundholm” “ZOOL. MU-
SEUM DK COPENHAGEN?” “gen. prep. No. 15368 $ det. A. Vojnits”. Holotype deposited in the
Zoological Museum, Copenhagen.
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Figs 1-8. 1= Eupithecia oppidana sp. n. paratypc male, 2 = paratype female, 3= K natalicia sp. n.
holotype male, 4 = E. percuriosa sp. n. holotype female, 5 = E. subnixa sp. n. holotype male, 6 = E.
ina sp. n. holotype female, 7 = Chloroclystis ignava sp. n. holotype male, 8 = Ch. parthenia sp. n.
holotype female.
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Figs 9-16. Male genitalia of 9 = Eupithecia oppidana sp. n., 10 = E. natalicia sp. n., 11= E. sub-
rtixa sp. n., 12 = Chloroclystis ignava sp. n.; Aedoeagus of 13 = E. oppidana sp. n., 14 = E. natali-
cia sp. n., 15 =E. subnixa sp. n., 16 = Ch. ignava sp. n.
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Figs 17-25. Sternite VIII of 17 = Chloroclystis ignava sp. n., 18 = Eupithecia subnixa sp. n., 19 =
E. natalicia sp. n., 20 = E. oppidana sp. n.; Female genitalia of 21 = Ch. parthenia sp. n., 22 = Cli.
ignava sp. n., 23 = E. ina sp. n., 24 = E percuriosa sp. n., 25 = E. oppidana sp. n.
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TWO NEW GALUMNID SPECIES
(ACARI: ORIBATIDA) FROM THAILAND*

S. M ahunka

DepartmentofZoology, Hungarian Natural History Museum
H-1088 Budapest, Baross u. 13, Hungary

Emendation and description of oribatids from Thailand. Description of two galumnid species
from the Kaeng Krachan and from the Erewan National Parks. One of them Bigalumnella
csavasorum gen. et sp. n. is representing also a new genus. With 14 original figures.

Key words: Acari, Oribatida: Galumnidae, taxonomy, new taxa, Thailand

A collecting trip to Thailand was organized in this year by the Hungarian
Natural History Museum (MAHUNKA & Mahunka-Papp 1994). The main aim
was to collect the soil fauna in this - zoogeographically - very important terri-
tory**.

I am planning a series of publications** for the collected mites; and in this
first contribution | describe 2 species of the family Galumnidae. One of them be-
longs to the genus Pergalumna GRANDJEAN, 1936, however for the other species
it was necessary to establish a new genus (Bigalumnella gen. n.).

Bigalumnella gen. n.

Diagnosis: Family Galumnidae, subfamily Galumnellinae. Cerotegument
with strong sculpture. Lamellar and sublameliar lines present, nearly equally de-
veloped. All setae of prodorsum reduced, or represented only by their alveoli.
Dorsosejugal suture complete, a strong median apophysis present, a similar one
as in the Eupelops genus. Ten pairs of minute notogastral setae, many of them
represented again by their alveoli. Neither porosé area nor sacculi visible on the
notogaster. Mentum suctorial type with a long tube anteriorly. Epimeral setal for-
mula: 1- 1- 2 - 2. Anal aperture located far from the posterior margin of the
ventral plate. Anogenital setal formula: 3- 1- 2 - 3. Lyrifissures iad originating
far anteriorly from the anal plates. All legs bidactylous and heterodactylous, with
normal chaetotaxy.

Type species: Bigalumnella csavasorum sp. n.

* Oribatids from Thailand, I.
** Supported by the National Scientific Research Fund (OTKA 3165)
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Remarks: On the basis of the peloptoid chelicerae, the characteristic sculp-
ture of the body, the minute notogastral setae, the position of the adanal lyrifis-
sures the new species is well ranging to the relationships of the genus Galumnella
Berlese, 1916 (Galumnellinae Balogh, 1960). However, the species belonging to
this genus, showed monodactylous and tridactylous legs, bidactylous form was
heretofore not known. The question is, whether the number of claws (and the
other also questionable feature: e.g. the presence of a strong median sejugal apo-
physis) enough or not for an establishment of a new genus.

Derivatio nominis: After the number of claws.

Bigalumnella csavasorum sp. n.
(Figs 1-7)

Measurements: Length of body: 294-316 pm; width of body: 223-240 pm.

Prodorsum: Rostral apex sharply pointed. Prodorsal surface distinctly punctate, this sculp-
ture much weaker between the lamellar and sublamellar lines than on the other surface. These lines
run nearly parallel to each other (Fig. 2). All prodorsal setae reduced. Sensillus large, directed
backwards, with strong spines arranged in longitudinal rows. Its ventral part smooth.

Notogaster: Dorsosejugal suture convex. The median notogastral apophysis characteristi-
cally incised distally. Pteromorphae and the whole surface of the notogaster punctate, the size and
the distance of these formations vary. In the deeper layer a characteristic but weak polygonate
sculpture also observable (Fig. 1). Ten pairs of minute setae present, they are well visible only in
the posteromarginal position. The number and position of lyrifissures, etc. as usual.

Ventral regions (Fig. 4): Whole surface including the mentum and the genital and anal
plates, but excluding the region outside the circumpedal carina, punctate, the polygonal sculpture
well observable on the ventral plate. Epimeral setae reduced, represented also by their alveoli.
Setae 3b originating conspicuously posteriorly, beside the genital aperture. Three pairs of genital
setae arising along the anterior margin of the genital plates, insertions of adanal setae compose a
semicircular formation (Fig. 4).

Legs: All legs bidactylous, with strong heterodactyly. Femora of some legs foveolate and/or
rugose. Legs setal formulae:

I:0- 4- 3+1 - 4+1 - 20+2- 2 (Figs 3and 7),
11:0-4-3+1-4+1-15+1-2,
IV:1-2-2-3+1-12-2 (Figs 5-6).

Seta Von femur I very short, solenidium of genu Il conspicuously long, setae d near to it
very short, spiniform.

Material examined: Holotype (1493-HO-94): Thailand, Erawan National Park (Kancsanabu-
ri), Erawan waterfall. 14. 1l. 1994. Berlese sample from litter accumulated at the foot of trees bet-
ween the 5th and 6th steps of the waterfall. Leg. S, Mahunka & L. Mahunka-Papp.

Remarks: Beside the features mentioned in the genital diagnosis, the new
species is well distinguished from all congeners by the form of the sensillus and
the fine polygonal sculpture.

Derivatio nominis: | dedicate this new species to Mr I. CSAVAS (the aquacultural research of-
ficer of FAO) and Mrs M. CSAVAS (Bangkok), for their incessant help in our collecting work in
Thailand (see Mahunka & Mahunka-Papp 1994).
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Figs 1-3. Bigalumnella csavasorum gen. et sp. n.: 1= body in dorsal aspect, 2 = prodorsum in lat-
eral aspect, 3 = tarsus and tibia of leg |
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Figs 4-7. Bigalumnella csavasortim gcn. et sp. n.: 4 - body in ventral aspect, 5= femur and genu of
leg 1,6 = tarsus and tibia of leg IV, 7 = solenidial group of leg |
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Figs 8-10. Pergalumna pseudomargaritata sp. n.: 8 = body in dorsal aspect, 9 = prodorsum in lat-
eral aspect, 10 = Pergalumna margaritata MAHUNKA, 1989 (holotype): body in dorsal aspect
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Figs 11-14. Pergalumna pseudomargaritata sp. n.: 11 = body in ventral aspect, 12 = solenidial
group, 13 = genital plate, 14 = Pergalumna margaritata MAHUNKA, 1989 (holotype): genital plate
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Pergalumna pseudomargaritata sp. n.
(Figs 8-11)

Measurements. Length of body: 402-447 pm, width of body: 281-315 pm.

Prodorsum: Whole surface strongly punctuate. Rostrum with elongated, sharply pointed
apex. Prodorsal outline in lateral aspect (Fig. 9) waved anteriorly. Lamellar and sublamellar lines
equally strong, running nearly parallel with each other. All three pairs of prodorsal setae long, setae
in slightly thicker, setae le longer than the others. Setae le not reaching to the rostrum, all three
pairs well pilose. Sensillus very long, directed backwards, with long cilia on both margins. Areae
porosaé dorsosejugales absent.

Notogaster: A typical dorsosejugal suture absent, but a arched row of very small granules
(Fig. 8) present. Three pairs of very small porosé areae, ten pairs of large alveoli, 5 pairs of lyrifis-
sures (im in lateral position), a small median porus on the notogaster well observable.

Ventral regions: The whole surface well punctate. Epimeral setae visible, setal formula: 1-
0-3-2. Circumpedal carina strong (Fig. 11). One pair of weak longitudinal scratch, near to and
parallel with the inner margin on the genital plates present. Two pairs of genital setae arising on the
anterior margin of and four pairs stand in a longitudinal row on the genital plate (Fig. 13). Among
the setae in the anal region setae adi longest of all. Area porosa postanalis absent.

Legs: All tridactylous, the solenidial group of leg I as shown in Fig. 12.

Material examined: Holotype (1494-HO-1994): Thailand, Kaeng Krachang (Phetchaburi),
Kaeng Krachang National Park, Camp. 9. Il. 1994. Berlese sample from wet litter and soil near the
water basin. Leg. S. Mahunka & L. Mahunka-Papp. 12 ex.: from the same sample. Holotype and
10 paratypes: HNHM, 2 paratypes: MHNG.

Derivatio nominis: Referring its relationship (very similar to P. margaritata).

Remarks: The new species stands so close to Pergalumna margaritata MA-
HUNKA, 1989 described from Vietnam, that at the first moment | identified it
with the latter. But after the examination of the type specimen of P. margaritata
it became clear that it is a new species distinguishable from the other by the much
smaller tubercles in the dorsosejugal region, the much smaller porosé areas on
the notogaster, the longer rostral apex, the weak sculpture on the anterolateral
part of coxisternal region and the number of the longitudinal scratches on the
genital plates (see partly these features of P. margaritata in Figs 10 and 14).

REFERENCES

Mahunka, S. (1989) A survey of the Oribatid fauna (Acari) of Vietnam, Ill. Folia ent. hung. 50:
47-89.

Mahunka, S. & L. Mahunka-Papp (1994) A report on the first Hungarian zoological collecting
trip to Thailand. Folia ent. hung. 55: 263-270.

Received October 1, 1994; accepted October 17, 1994

Acta zool. hung., 40, 1994






Acta Zoologica Academiae Scientiarum Hungaricae 40 (4), pp. 359-367, 1994

ROOSTING SITE FIDELITY OF GREAT TITS
(PARUS MAJOR) DURING WINTER
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Budapest, Baross u. 13, H-1088, Hungary
2DepartmentofGeneral Zoology, Eotvés Lorand University
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We studied roosting site fidelity of the Great Tit in winter. The study was conducted in a
Central-Hungarian Alder forest from 1986 to 1990. We found strong area fidelity in majority
of the roosting Great Tits. Eighty percent of adult males used nestboxes within an area of
D = 130 m, and adult females within an area of D = 150 m. Eighty percent of observations
were within 180 m for immature males. For immature females the sample size was too low
to establish conclusions. The wintering sites overlapped strongly with the breeding territo-
ries, eighty percent of roosting Great Tits were observed less than 120 m apart from their
breeding holes. This study supports the hypothesis that familiarity with future breeding site
may promote territory establishment, although it does not exclude the alternative explanation
that residency may confer an advantage during winter alone.

Key words: Great Tit, Parus major, winter roosting, site fidelity, age, sex

INTRODUCTION

Although the Great Tit (Parus major) is one of the best studied birds (see
e.g. PERRINS, 1979, Krebs, 1985), its roosting behaviour is relatively poorly
known. Both HINDE (1952) and PERRINS (1979) in their comprehensive books
about tits gave only one or two pages for the roosting habits of the Great Tit.
However, in the last years more and more papers have been published on the
winter roosting of tits. WINKEL & HUDDE (1988) surveyed all nestbox roosting
bird species on a regional scale. SCHMIDT et al. (1985) evaluated the limits of
nocturnal checks for tits, and found this method applicable to estimate the rela-
tively stable population. BALDI & CSORGO (1991) also found that the number of
resident Great Tits sharply declined for the feeding birds, but not for the ones
roosting during winter. DHONDT & EYCKERMAN (1980), DHONDT et al. (1991)
and KEMPENAERS & DHONDT (1991) studied the competition between Great and
Blue Tit (P. caeruleus) for roosting sites in winter. DRENT (1987) studied the im-
portance of holes for territory settlement. BALDI & CSORGO (1993) used the
number of recaptures in nestboxes as an indication of resource holding power in
Great Tits, and evaluated social dominance applying this new approach.

The aim of this study is to analyse roosting site fidelity of individually
marked Great Tits. Our questions were:

Ada tool. hung. 40, 1994
Hungarian Natural History Museum, Budapest



360 BALDI, A. & T. CSORGO

(i) How do Great Tits distribute themselves into roosting sites?
(ii) What are the temporal dynamics of roosting pattern?
(iii)  Are there differences in roosting site fidelity between the age and sex
classes?
(iv) What is the underlying evolutionary reason for wintering area fidelity?

STUDY AREA AND METHODS

The study was conducted in the Ocsa Landscape Conservation Area, about 30 km from Bu-
dapest in Central Hungary (47”15°N; 19T5’ E). The study area is situated in a small (7 ha) Alder
(Alnus glutinosa) forest. In spring of 1986 100 nestboxes were spaced out into the forest, in the
point of a 30x30 m grid. All boxes were of the same type with an entrance diameter of 32 mm.
Boxes in poor condition were replaced.

Diameter of the tree trunks at breast height was about 15-25 cm. The habitat next to the nest-
box area is a heterogeneous landscape consisting mainly of marshes, reeds, and various willow
bushes (Salix alba, S. cinerea, S. caprea). We assume that the number of natural holes was ne-
gligible, therefore all possible roosting cavities were checked by us.

The nestboxes were visited at night two weekly between November/December and March
from 1986/87 to 1989/90. Schmidt et al. (1985) suggested that more frequent checkings may dis-
turb the population. The starting date usually depended on the onset of cold weather. All tits in the
nestboxes were ringed, and their age and sex were determined.

We investigated the area fidelity in two ways. First, the distances of movements within a
winter were evaluated, i. e. how many individuals moved in 2, 4, 6, 8, 10 week intervals over dis-
tances of 0, 30, 60, etc. m apart. Second, the overlap between winter home range and breeding terri-
tory was evaluated. For this purpose we measured for all the detected breeding individuals the
distances between the breeding-hole and all nestboxes used for roosting.

RESULTS

There were 847 observations of roosting Great Tits during the study. In ad-
dition, there were 23 observations of roosting Blue Tit, 11 observation of Tree
Sparrow (Passer montanus) and 3 records of Nuthatch (Sitta europaea). We
evaluated only the Great Tit data, because the other species were very rare.

The great majority of observations (89%) were recaptures. Of 847 captures,
751 were of ringed birds, and only 96 of unringed immigrant birds. All Great Tits
were ringed in the nestbox area, in nestboxes or by mistnets at feeders in winter,
or during the breeding season at the nesting holes. The immigrant birds were
ringed mainly in November (Fig. 1), at the first checkings, usually when the
weather became cold. New immigrant birds were only rarely registered later in
the winter. The fluctuations in number of roosting Great Tits were small (Fig. 2),
except in the winter of 87/88, when a disease decimated the roosting tits in
January.
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Table 1. Sizes of areas used by Great Tits for roosting in winter in a Hungarian Alder forest. The
area parameters values were based on more than 80% of observations. (N: number of observations;
D: diameter (m); A: area (ha))

N D A
Adult male 498 130 13
Adult female 205 150 1.8
Immature male 427 180 25
Immature female 152 200 31

Most wintering tits used nestboxes within a restricted area (Fig. 3). The size
of these areas (Table 1) seemed to be stable, as it did not change considerably
with the increasing time between two observations (2, 4, 6, ... weeks). The cur-
ves of the different checking times changed parallel. It shows, that the individuals
moved within a limited area, irrespective of time between the two checkings (Fig.
4). However, there are some differences among the age and sex classes in the size
of the area (Table 1). In adult and immature females the curves are less parallel,
than those of males, perhaps as a consequence of smaller number of females.

The curves of distances between the nesting and the roosting holes showed
similarity to the shape of the curves of wintering area fidelity (Fig. 5). However,
the curves of breeding area fidelity showed that distances between the nesting

— 86/87
— 87/88

88/89
-s- 89/90

Fig. 1. Number of immigrant Great Tits observed as roosting birds in winter. Total number of indi-
viduals was 96
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No of individuals

—— 86/87
—e— 87/88
-* 88/89
-e- 89/90

Fig. 2. Number of roosting Great Tits during winter. Total number of observations for the 4 years
was 847

hole and the roosting holes of an individual were less than the distances between
the roosting holes. The distances remain within 120 m for eighty percent of both
males and females. The underlying reason for the smaller distances is that the
nesting hole is tend to be in the middle of the winter home range.

DISCUSSION

Roosting site selection probably affects survival. Based on life history
strategies different species apply different strategies. One strategy is based on the
availability of food. Communal roosting of birds (e.g. Starling Sturnus vulgaris-,
Carrion Crow, Corvus corone corone) is explained by the information centre hy-
pothesis, as an adaptation for exploiting patchily and unpredictably distributed
food (e. g. Richner & Marctay, 1991, but see CACCAMISE & MORRISON,
1986).

A second strategy is based on the avoidance of predators and/or winter in-
clement weather. JENNI (1991) suggests that the roost sites selected by Bram-
blings (Fringilla montifringilla) are protected against both wind and cold air. Tits
usually select roosting sites which provide protection against wind, precipitation
and predators (DRENT, 1987, WINKEL & Hudde, 1988). If holes or nestboxes are
not available, tits roost in dense vegetation. T. SZEKELY (pers. comm.) found that
tits often use the very dense twigs on trunks caused by fungal disease (Taphrina
spp.) for roosting.

Tits are all territorial in the breeding season, but show a wide range of terri-
torial behaviour in winter (GIBB, 1956). Recently EKMAN (1989) and MAT-
THYSEN (1990) reviewed the social organization of titmice in the nonbreeding
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Fig. 3. Frequency distribution of the distance between roosting sites in winter plotted against the
time between two checks (weeks). Number of observations (N) were 454, 343, 238, 149 and 98 for
the 2,4,6,8 and 10 weeks periods, respectively

FW— - ««* — e «W

Fig. 4. Cumulative frequencies of roosting Great Tit age and sex classes plotted against dispersion
(m) between two checkings. Number of observations were 498, 205,427 and 152 for adult males,
adult females, immature males and immature females, respectively. (W: weeks)
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Males

Females

Fig. 5. Cumulative frequencies of male and female Great Tits plotted against the distances between
the breeding hole and the roosting holes. Number of observations were 185 for males and 198 for
females

period, which include the study of group and individual territories. Group terri-
tories are recorded for the Willow Tit (P. montanus), Crested Tit (P. cristatus),
Black-capped Chickadee (P. atricapillus), Mountain Chickadee (P. gambeli),
Tufted Titmouse (P. bicolor) and Black Tit (P. niger). The Marsh Tit (P. palus-
tris) lives in pairs and uses exclusive areas in winter. They defend territory, but
tolerate floater birds travelling through the territory. The Great Tits defend their
local dominance rights in winter within the former or future breeding territory,
but do not defend the area. Winter territoriality in the Blue Tit seems to be simi-
lar to that of the Great Tit, although there are uncertainties yet. (See references in
EKMAN (1989) and MATTHYSEN (1990).)

Our observations so far are compatible with winter territoriality, although
this would be very different from the pair-based winter territories or flock-based
territories described for other species. We showed that individuals used nest-
boxes for roosting within a restricted area, which is overlapped with the breeding
territory. There were several roosting holes within one territory, but the number
of roosting birds remained stable (Fig. 2), and well below the possible 100. In ad-
dition, there were bird feeding stations 0.8 km, and 8 km apart from the nestbox
area, where non resident individuals were always present (BALDI & CSORGO,
1991). These observations may therefore indirectly suggest area defense.

There was very high breeding density in the nestbox area (BALDI, 1991). 1t
was almost three times higher than one would expected on the basis of number of
roosting birds. This may indicate, that tits modified the boundaries of their terri-
tories to incorporate a breeding hole (Drent, 1987). However, the tits did not
modify their winter home ranges to involve roosting sites in this study, instead
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they dispersed. This interesting deviation reflects to the significance of roosting
behaviour in winter survival, and to the limits of our knowledge.

The number of female Great Tits declined more rapidly than that of males
during winter. The reason may be the higher mortality in females, which was de-
scribed for the breeding season by BULMER & PERRINS (1973), and for the
winter period by BALDI & CSORGO (1993).

BALDI & CSORGO (1991) found that the population fluctuations of tits dur-
ing winter is mainly due to the dispersers, according to samples from feeders.
This study revealed that the number of roosting individuals changed much less
after the weather became cold. This may strengthen the applicability of nocturnal
checkings to distinguish the stable and dispersing populations (SCHMIDT et al.,
1985).

Winter site fidelity is markedly differ from the spring territoriality. In
winter during day-time the territorial tits may leave their territories, sometimes
they move 800 m apart for feeding (pers. observation). In the breeding season
Great Tits leave their territories for feeding to a much smaller distance, usually
only to the neighbouring territories (YDENBERG, 1984).

What could be the underlying evolutionary reasons for the wintering area fi-
delity? There are evidences that the earliest breeding Great Tits produced the
most surviving offspring (PERRINS, 1965). In addition, the earlier arrived Coal
Tits occupied better territories (PERRINS, 1979), and the earlier arrived Pied Fly-
catchers (Ficedula hypoleuca) and Willow Warblers (Phylloscopus trochilus)
were in better condition, older and defended better territories (Arvidsson &
Neergaard, 1991, POTTI & Montalvo, 1991). Earlier arrived Great Reed
Warblers {Acrocephalus arundinaceus) occupied a territory of higher rank
(BENSCH & Hasselquist, 1991). Therefore we can conclude that the evolution-
ary strategy for greater reproduction supports the earlier starting of territorial ac-
tivity and breeding of temperate-zone passerine birds. The wintering area fidelity
of Great Tit could also be an adaptation for maximizing reproduction, since
residency may provide the possibility for the earliest starting of breeding (hypo-
thesis 1). However, we can not exclude the alternative hypothesis (hypothesis 2)
that residency may confer advantage during winter alone, through the improve-
ment of dominance status and survival (BALDI & CSORGO, 1993).

A way to test between these hypothesis may be as follows: residency is the
main component of dominance (see KREBS, 1982, SANDELL & SMITH, 1991,
BALDI & CSORGO, 1993, KOIVULA et al., 1993), therefore the starting of breed-
ing should be earlier in dominant tits, if the first hypothesis is true. There would
be no difference if the second is true, because this hypothesis had no predictions
about the starting of breeding.

We studied the influence of dominance on breeding biology of Great Tits in
the same area (BALDI & CSORGO, 1994). We did not find significant differences
in first egg laying in either females or males, although the dominants laid earlier
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(1=1st of April; dominant females: 12.18+4.60, subdominant females: 14.94+
5.75; dominant males: 12.94+3.93, subdominant males: 16.57+8.58). However,
the sample sizes were low (28 females and 25 males altogether). To test the evol-
utionary role of residency in the Great Tit needs more detailed studies.
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Habitat occupancy patterns of a hypothetic habitat specialist or habitat generalist species
were simulated in general homogeneous and heterogeneous environments, in contiguous
quadrats along a transect. Spatial autocorrelation analysis (measured by Moran’s 1 coeffi-
cient) proved to be helpful to reveal spatial aspects of habitat selection. The figure of spatial
correlograms showed the periods of systematic changes in spatial characteristics of the
habitat both at low and high density of the population. Blocking of raw data may help to
detect spatial scales and is advisable if population density is low. Comparison of habitat and
species correlograms offers a helpful technique in the study of species-habitat relationships.

Key words: autocorrelation, correlogram, habitat selection, simulation model, spatial pattern

INTRODUCTION

Spatial autocorrelation is an important structural function in ecology (LE-
GENDRE, 1993). It tests whether the observed value of a variable at one locality is
significantly dependent on values of the variable at neighbouring localities
(SOKAL & ODEN, 19786). The coefficients of Moran’s | (MORAN, 1950) and
Geary’s ¢ (GEARY, 1954) are most frequently employed to measure the auto-
correlation of continuous variables in biology (SOKAL & THOMSON, 1987).
Figures plotting the values of spatial autocorrelation coefficients against distance
classes are called spatial correlograms (SOKAL & ODEN, 1978a). When the spa-
tial problem is reduced to only one direction (e.g. transect data), calculation of
the spatial autocorrelation coefficient is similar to the computation of correlo-
grams in time series analysis. In the latter case autocorrelation is computed
against time-lags. Spatial correlograms are informative about the spatial process.

In the present study we investigated the effects of habitat selection strategy
to the shape of spatial correlograms. We generated habitat selection of a habitat
generalist or a habitat specialist species in general homogeneous and heteroge-
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neous environments by computer simulation. The effects of scale were also
evaluated.

MATERIAL AND METHODS

Computer simulation was carried out to generate one-directional occurren-
ces of a general species in a general environment. Data were stored in vectors
having 5000 elements, representing 5000 contiguous quadrats in a transect. An
element having a zero value indicated no occurrence in the quadrat, and integers
(1, 2, 3 ...) indicated the number of specimens. Occurrences were drawn by ran-
dom number generators (for details, see below).

Several data sets were generated according to the following rules:

Habitat

() Homogeneous habitat: there was no blocking in the transect.

(I1) Heterogeneous habitat: there were 2 types of sections of the transect
(block of quadrats) alternating with each other, habitat-A and habitat-B. For both
types of these habitat patches the number of quadrats (block-length) was equal.
For example, if block-length was equal to n = 8, eight elements of the vector be-
longed to habitat-A, the next eight elements to habitat-B, the next eight elements
again to habitat-A, etc. For blocking of quadrats n = 2, 4, 8, 16, and 32 were ap-
plied, so this technique produced 2, 4, 8, 16, and 32 quadrats-wide patches along
the transect.

(1) Habitat structure is rarely as regular in nature as described above,
which was suitable to demonstrate an extreme, well-definable situation. In a
more realistic model the habitat variable got a value within the range (0, 100),
following the normal approximation. (The normal series was transformed from a
simulated data-set generated with the following parameters: N (0, 25).)

Species

(1) Habitat generalist species: it could occupy all types of habitat patches
with the same probability. The species is able to occupy the quadrats following
the Poisson distribution (A=0.2 for a low density population (case (l/a)), and
X=1.0 for a high density population (case (1/b)).

(2) Habitat specialist species: when only one habitat was available, and this
habitat was favourable for the species, it resulted in the same habitat occupancy
pattern as in case (1).

(3) Habitat specialist species was restricted to one habitat: it could occupy
only one of the two habitat types (A and B). Technically only the quadrats be-
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longing to the habitat type which it preferred could have occurrences. The disper-
sion of the species follows the Poisson distribution with the parameter A=1.0.

(4) Habitat specialist species which utilised both habitat types, but pref-
erence for habitat-A and for habitat-B was different. When the density of the
species was low (X=0.2), it occupied only the primary habitat (case (4/a)), but
when it was full at higher densities (X=1.0), it could also occupy the secondary
habitat in lower densities (case (4/b)). This model of density-dependent habitat
selection was described by FRETWELL & LUCAS (1969).

(5) Habitat specialist species: habitat selection differed individually
(ROUGHGARDEN, 1972). Some individuals preferred habitat-A, while others
showed preference for habitat-B. For the sake of simplicity an individual could
prefer only one habitat type. The ratio of the individuals belonging to these
groups within the population determined the preference of habitat types at the
population level. Practically this type of habitat occupancy resulted in the same
spatial pattern like case (4), so the habitat occupancy pattern could not be distin-
guished between cases (4) and (5).

(6) Effects of spatial scale were studied in the case of heterogeneous habitat
(n=32), when the habitat specialist species occupied only the patches of habitat
type B (see (3) above). Equal distance classes were formed along the transect,
summarising the contents of 2,4, 8 or 16 neighbouring quadrats.

(7) When the habitat structure was generated as in case (I11), the hypothetic
habitat specialist species was able to occupy a site following the random expecta-
tion (*=1.0) only where the habitat variable showed the value greater than 50.

(8) A variant of case (7) was generated by simplifying the abundance values
to 1 when the species occupied the quadrat, or 0, when the quadrat remained
empty.

Parameters in the spatial simulation models were chosen regarding to the
characteristics of a real data-set collected on passerine birds in a marshland area
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Fig. 1. Spatial correlogram of a hypothetic habitat generalist species over the set of contiguous
quadrats. Significant autocorrelation coefficients (P<0.05) are indicated by squares. (Habitat type:
data set (I); habitat occupancy pattern of the species: (a): data set (1/a), (b): data set (1/b); see MA-
TERIAL AND METHODS)
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(MOSKAT et al., 1992). Habitat occupancy patterns of the hypothetic species
were generated following the random probability distribution function with the
parameter ~=0.2 when low density population was simulated, and with the par-
ameter ~=1.0 when high density population was simulated.

We applied Moran’s | (MORAN, 1950) to measure autocorrelation by the
computer program TRANSPAT version 2.0 (Hu & MOSKAT, 1994). Normality

Fig. 2. Spatial correlograms of a hypothetic habitat specialist species in a heterogeneous environ-
ment when patch size is increasing from case (a) to (e). Significant autocorrelation coefficients
(P<0.05) are indicated by squares. (Habitat structure: data set (I1); occupancy pattern: data set (3);
see MATERIAL AND METHODS)
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and randomisation tests (Criff & ORD, 1973) were used for testing the signific-
ance of the Moran’s | values.

RESULTS

A habitat generalist species with random dispersion over the quadrats dis-
played a randomly fluctuating correlogram (Fig. 1). In a systematically heteroge-
neous habitat a habitat specialist species, which totally avoids habitat-A but
prefers habitat-B, showed a fluctuating figure (Fig. 2). These harmonic waves oc-
curred at 2n distances, where n was the number of adjacent quadrats belonging to
the same habitat type (n = 2,4, 8, 16, and 32). The periods of harmonic peaks and
troughs increased when the length of the homogeneous sections of the transect
increased. When low-density sections alternated with high-density sections (the
species preferred habitat-B as a primary habitat, but also occurred in habitat-A as
a secondary habitat), the shape of the correlogram (Fig. 3) was similar to the for-
mer case (Fig. 2). The shape of the correlogram showed more stochasticity in the
case when both habitat types were occupied but with different intensity (Fig. 3
vs. Fig. 2).

When neighbouring quadrats were amalgamated to simulate the scale prob-
lem (see details in MATERIAL AND METHODS), the pattern remained stable,
but the amplitude of the correlograms increased with number of quadrats amalga-
mated (Fig. 4). In this case when the starting point of the distances remained the
same this process only strengthened the peaks and troughs in the correlogram. As
a consequence of the amalgamation of quadrats, distances and the number of ele-

a b

Fig. 3. Spatial correlograms of a hypothetic habitat specialist species in a heterogeneous environ-
ment, which contains habitat-A and habitat-B, alternating along the transect. The species occupies
the quadrats of habitat-A in low density, but occupies the quadrats of habitat-B in high density. Sig-
nificant autocorrelation coefficients (P<0.05) are indicated by squares. (Habitat type: data set (11);
occupancy pattern: data set a: n=8, b: n=I6; see MATERIAL AND METHODS)
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lag lag
Fig. 4. Effect of amalgamation of neighbouring quadrats on the spatial correlogram of a hypothetic
habitat specialist species in a heterogeneous environment. Significant autocorrelation coefficients
(P<0.05) are indicated by squares. (Habitat structure: data set (11); occupancy pattern: data set (6);
see MATERIAL AND METHODS)

ments were reduced. More variations could be expected after this scaling process
in correlograms when the starting points of distance classes are different, or dis-
tances are unequal (patch size is not constant).

Data-set (1) represented a habitat structure, and data set (7) characterized
the habitat occupancy pattern of a species in this habitat. When the habitat was
simplified into two types of pattern only (see details in MATERIAL AND
METHODS), the habitat specialist species avoided the patches of habitat type-A,
but preferred the patches of habitat type-B (data-set (8)). Autocorrelation analysis
of the data sets revealed similar correlograms (Fig. 5). Mostly the correlogram of
data sets (I11) and (7) looks like very similar in the shape of the figure (Figs. 5a
and 5b). Some distortion could be realized in the case of the data set (8), where a
simplified habitat occupancy pattern was generated (Fig. 5c).
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Fig. 5. Spatial correlograms of a habitat variable (a) and a hypothetic habitat specialist species (b, c)
in a heterogeneous environment. Significant autocorrelation coefficients (P<0.05) are indicated by

squares. (Habitat structure and habitat variable (a): data set (111); habitat variable and occupancy pat-
tern: (b): data set (7), (c): data set (8); see MATERIAL AND METHODS)

DISCUSSION

When spatial correlograms are analyzed we are especially interested in the
following question; “What information can we gain about spatial relatedness
among organisms from the correlograms?”

First of all spatial autocorrelation analysis is the tool for testing spatial re-
latedness, and the shape of the correlogram could also be informative. The main
rule for analyzing correlograms was specified by Sokal & Oden (1978b) as:
“Identical variation patterns lead to identical correlograms, but different patterns
may or may not yield different correlograms”. In the present study a habitat
generalist species, which could occupy all sites with the same probability, and its
habitat selection followed the random expectation, produced a randomly fluctuat-
ing correlogram. In a systematically patchy environment a habitat specialist
species showed a systematically fluctuating correlogram according to patch size.
If the primary habitat patches were filled and the habitat specialist species was
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able to colonise secondary habitat patches in a low density, this process only
slightly modified the graph of the autocorrelation function.

The comparison of correlograms both for the habitat and the species proved
that this technique seems to be helpful for identifying spatial aspects of species-
habitat relationships.

In ecology spatial autocorrelation can be deduced from sign, magnitude and
order of autocorrelation (SOKAL, 1979). On the technical side testing of a single
value of Moran’s | can be carried out by two methods (normality test and ran-
domisation test, see e.g. CLIFF & ORD, 1973, 1981, UPTON & FINGLETON, 1985).
In the present paper we also applied these two methods. Generally, the null-hypo-
thesis (HO) states that: there is no spatial autocorrelation, i.e., the values of the
variable are spatially independent. Alternatively, HI states that there is signifi-
cant spatial autocorrelation: the values of the variable are spatially dependent.
Technically, both for the normality and randomisation assumptions the test statis-
tic can be compared with the table of the normal distribution. If HI does not
specify a direction a two-tailed test of significance applies, otherwise when posi-
tive or negative autocorrelation is specified one-tailed test of significance is ap-
propriate (CLIFF & ORD, 1973). Comparison of correlograms seems to be more
difficult. Although several methods have already been developed (see e.g. LE-
GENDRE, 1993), they are not without problems. CLIFFORD et al. (1989) de-
veloped the test of association between two spatially autocorrelation processes.
Recently DUTILLEUL (1993) modified this test, which seems to offer the solution
for this problem in the future.

Scale seems to be fundamental when ecological communities or populations
are studied (WIENS etai, 1986, WIENS, 1989, JuhaSZ-Nagy 1992). In the ana-
lysis of biological populations along transects the differences in the correlograms
at different levels of the spatial scales (e.g. territorial, habitat, or geographical
scales) can be explained on biological grounds, but scaling also has an import-
ance in the methodological point of view. When the scale is too small, the data
set may contain a lot of double zeros, and in this case spatial autocorrelation ana-
lysis cannot be performed, because autocorrelation would be overestimated.
Proper scaling could help to come through this technical obstacle, like forming
equal distance classes or classes with equal frequencies (LEGENDRE & FORTIN,
1989).

What could be the advantages of the application of spatial correlograms in
community or population ecology? Besides the basic goal to determine spatial re-
latedness of ecological measurements, correlograms give more insight into the
structural features of communities or populations. The comparison of spatial cor-
relograms, e.g. the correlograms of habitat variables and the correlogram of the
abundance of a species may reveal important structural relationships between a
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habitat variable and the population, or some ecological characteristics of the
habitat selection mechanisms (generalist vs. specialist species).

* * *
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