ISSN 1211-3026 Cas. Slez. Muz. Opava (A), 60: 223-233, 2011
DOI: 10.2478/v10210-011-0026-3

Records of interesting flies (Diptera) attracted tameat baited pyramidal
trap on sapping stump of European walnut Juglans regiad
in Central Bohemia (Czech Republic)

Miroslav Bartak & Jintich Roh&ek

Records of interesting flies (Diptera) attractedrieat baited pyramidal trap on sapping stump of
European walnutJuglans regiq in Central Bohemia (Czech Republic)Cas. Slez. Muz. Opava
(A), 60: 223-233.

Abstract: A pyramidal trap with combined bait issdebed and illustrated. The trap inserted
above sapping stump of European walniiig{ans regia in a site in Central Bohemia near
Uhlitské Janovice in 2010 yielded a rich spectrum effliDiptera). Records of 24 species most
interesting from the faunistic, biological and maticonservancy point of view are given with
comments upon their distribution and biology butwmber of other captured species are also
mentioned. Besides species developing in or afidaets adults to sap runs [e.g. Syrphidae:
Ceriana conopsoides(Linnaeus, 1758), Aulacigastridae: thre®ulacigaster spp., various
Drosophilidae], other important components weremiad by saproxylic [XylomyidaeSolva
marginata(Meigen, 1820), some Stratiomyidae, many Lonchagitilichiidae: Milichia ludens
(Wahlberg, 1847), some Muscidae], mycophagous (soksteiidae, Sphaeroceridae,
Drosophilidae), necrophagous (some Sepsidae, Awd#etmidae, Milichiidae, Sphaeroceridae)
and saprophagous (some Sepsidae, Carnidae, MiliehiiSphaeroceridae) species, both latter
attracted to meat-bait used in the traplacigaster falcataPapp, 1998 is the first record from
Bohemia.
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Introduction

A number of various trapping methods were develdpedapture flies (for review and
descriptions of traps see e.g. McLean 2010). Tordribution is aimed at describing one of
recently developed (or modified) trapping devickbechthe pyramidal trap (see Fig. 3), and at
the presenting some results achieved by testirgffeéstiveness with regards to the qualitative
composition of the species spectrum in the localftlato near Uhiské Janovice (Central
Bohemia). Pyramidal (or pyramid) traps have formdréen used for monitoring and mass
trapping of tsetse flies (e.g. Laveissiere & GrédEa00), but mostly they have been used as
emergence traps buried in soil (Bartdk et al. 20@8ylipped in water for monitoring the
biomass production of culicids (Walton 2009). Je&eKajek illustrated (2007, Fig. 49) a
pyramidal trap exposed above a decaying fir stumihout the collecting head).

The combination of several different substratesdetive to flies) placed under the trap as
described below (see Material and methods) wasctegdo enrich the species spectrum in
the material trapped. The arrangement of the tragy the sapping stump of the European
walnut was particularly interesting inasmuch aséfimities of flies to sap running down this
tree have yet to be studied. Indeed, an array efisp of various biology and microhabitat
associations were collected, and records of th¢ mtesesting of these are given below.

Material and methods

Pyramidal trap (Fig. 3) of quadrangular pyramidpshéeffective capture area = bottom of the trapr)L
was made of fine polyester fabric (mesh less th&miim). The collecting head was made of PET batiik an
opening drilled in its upper part where a shortspge tunnel connected the trap with the colledbiogle. The
connection of the trap with collecting bottle wasda according to utility model “Insect trap” No.52
(Industrial property office of the Czech Republipplyester fabric of the upper part of the trap Viiaed
between middle and outer of the three concentliadgrs made of small PET bottles; the entire pgessannel
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was fixed to collecting bottle by a rope. The cdileg bottle was filled with 70% ethylalcohol up tioe lower
margin of passage tunnel. Approximately once a manapped material was collected by carefully isig\the
volume of collecting head by fine mesh and insgréamples into fresh 70 % etylalcohol. The samplese
stored in a freeze box (-20 °C) until processinglyQroucher specimens were selected from a largebeu of
specimens (some 1 litre volume of material sammadh month) by the morphospecies method (but see
eventually notices under individual species). Drgparations were performed by a modified “Vockemth
method” (for details see Bartak 1997).

The trap was inserted above a freshly cut and sgpgtump ofa European walnutJuglans regia on the
27th of March, 2010. The trap was set with the sembtainer filled by sawdust of a deciduous tieeyhich
bait (a decaying pig foot) was buried. Dates of @as1 24th April, 29th May, 3rd July (trap was dhye to long
exposition), 11th July (meat bait removed), 11tlgést, 11th September, 17th October and 28th Oct2bED.
Sampling site: Blato near Ukdké Janovice (Fig. 2), (49°53°27.74"'N, 15°1°48B316156]), an extensively
managed private garden (formerly a pond), with lderawetland in one corner and two small brooksdbdng
it. A narrow vegetation corridor with old poplarsooirs nearby (the closest are some 20 m from &pe see Fig.
3). In the surrounding areas of Blato there areehagricultural fields and stubbles, and the neai@ssts
(mostly Norway spruce monocultures) are 2.4 toki7away and much “better” (more natural) forests air
distance of 5.1 to 7.2 km.

Results
XYLOMYIDAE

Solva marginata(Meigen, 1820)
Material: 29.v.-3.vii., 1312, 3.-19.vii., 3.

A Euroasian species, in Europe distributed fromaGi@ritain and Sweden to Spain,
Corsica, Italy and Bulgaria, also in the Near Easd through western Siberia to Mongolia
and China. The larvae are apparently saproxylicraisdopantophagous and have been reared
from beneath loose bark and rotten wood of deciducees (Nagatomi & Rozko3Sny 1997).
Out of the three xylomyid species known from th@€@rRepublic, this species is by far most
common, however, in the trap we found surprisirgylyat number of adults (about 60), out of
them above mentioned voucher specimens were selecte

STRATIOMYIDAE

Neopachygaster meromelgBufour, 1841)
Material: 3.-19.vii., 12, 11.vii.-11.viii., 57.

A European species, known to occur from FennoseatwliSpain, North Caucasus and
Near East. Generally considered rare in CentrabgairThe larvae live in the moist detritus
beneath loose bark of dead deciduous trees (RogK&88).

In addition to this species two other saproxylicaBomyiidae were found in the trap,
Pachygaster atrgPanzer, 1798) ard. leachiiCurtis, 1842.

SYRPHIDAE

Ceriana conopsoidef_innaeus, 1758)
Material: 11.vii.-11.viii., 19.

A widely distributed Palaearctic species. In Cdrawrad West Europe it is very rare and
decreasing with sporadic occurrence in lowland dlemiis Fagus/Quercus forests with
overmature trees. Saproxylic larvae live in sapsrand damp tree-holes of deciduous trees
which agree with our record. Included in the reaegional Red list as an endangered species
(Mazanek & Bartak 2005).
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Fig. 1. Detailed image of the trap position in a gardenthe village of Blato (point A). Source:
http://www.mapy.cz

Fig. 2: Trap situated at point A, in the village of Bla®,7 km NWW of Uhliské Janovice, Kolin district.
Source: http://www.mapy.cz

Fig. 3: A pyramidal trap on sapping stump of European walduglans regiq with a meat-bait in plastic
container.
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Tropidia scita(Harris, 1776)
Material: 29.v.-3.vii., 12, 3.-19.vii., 1J.

A Transpalaearctic species. In Central Europe itinsommon and local in waterside
vegetation of pools, canals and beside slow-flowiagrs mostly in lowlands. Saprophagous
larvae probably inhabit the rotting plant debrigrg the water's edge, occurring in reed beds,
etc. of fens (Speight 2003). We found some 10 spees in the trap from which above
mentioned voucher specimens were selected.

Eristalis intricaria (Linnaeus, 1758)
Material: 3.-19.vii., 2.

A Eurosiberian species with subboreal distributionEurope. In Central Europe it is
moderately common, mostly in wetlands such as frscarr, raised bogs, poorly-drained
deciduous forests and humid, seasonally-floodedsstpads mostly in lowlands.
Saprophagous larvae occur in semi-liquid mud andpfsat beside water, in field drains and
slurry (Speight 2003).

LONCHAEIDAE

Lonchaea tarsatdallén, 1820
Material: 3.-19.vii., 19.

The species known from western, southern and ddatr@pe and in Finland, rare in the
Czech Republic (Maca et al. 2005a). According toc@awan & Rotheray (2008) it is
common in the Mediterranean but there has beemcmwd of its biology. The present record
from the sapping stump of walnut is the first iradion concerning its biology, which may
also explain its scarcity in the more northern paiftits distribution where walnut trees are
allochthonnous and lacking in frequently samplextdpes.

The representatives of Lonchaeidae occurred radbendantly (135 specimens were
selected from the rich material) in the trap arsb d@he species richness (16 species) was high.
Larvae of some of the collected species are scavengn decaying herbs, vizonchaea
chorea (Fabricius, 1781) an&etisquamalonchaea fumogggger, 1862)Chaetolonchaea
dasyops (Meigen, 1826),Earomyia viridana (Meigen, 1826) andProtearomyia nigra
(Meigen, 1826), all known to occur frequently odésiwoods, are probably also bound to the
herbal layer. The above mentioned five species cisegh about half of the number of
lonchaeid specimens collected. The other half vegsesented by species developing in
rotting wood.Lonchaea palpos&etterstedt, 1847 (24 specimenk), scutellaris Rondani,
1874 (18 specimens), LfugaxBecker, 1895 (10 specimeng), peregrinaBecker, 1895 (2
specimens) andL. stackelbergi Czerny, 1934 (1 specimen) are known to develop
predominantly under bark dPopulusspp. (which grow in close vicinity), and it may be
presumed that the walnut tree, with similar woodsistence, may also serve as their
breeding substrate. The remaining captured spacee&nown to develop predominantly in
other tree specied (contiguaCollin, 1953andL. contraria Czerny, 1934 predominantly in
beech L. sylvaticaBeling, 1873 in a wide variety of deciduous andif@ous trees) or their
biology is largely unknownl( hyalipennisZetterstedt, 1847l.. tarsata Fallén, 1820L..
posticaCollin, 1953).
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SEPSIDAE

Meroplius minutus(Wiedemann, 1830)
Material: 11.vii.-11.viii., 19.

Broadly distributed but everywhere rare Holarctd &riental species. Its finding in our
trap agrees with previous observations that theiepds attracted to carcasses and rotting
fungi (Pont & Maier 2002). Larva is a saprophaggeseralist, living in excrements and
various rotting organic substrates. The specietedining at least in Europe and, from this
reason, it was listed as vulnerable in Czech RedBiartak 2005).

Sepsis pseudomonostigniirsu, 1969
Material: 11.viii.-11.ix., 19.

Little known, probably West Palaearctic species.Elrope with southern and south-
eastern distribution. It is a local species in CanEurope, from the Czech Republic firstly
recorded by Bartak et al. (1997). Interestinglyr tap was situated some 2 km from the
place where mass occurrence of this species waswaos

ODINIIDAE

Neoalticomerus formosuéL.oew, 1844)
Material: 24.iv.-29.v., B.

A widespread Palaearctic species, in Europe knowwm fCentral Europe, ltaly and
Scandinavia. It is uncommon in the Czech RepulMéda et al. 2005b). Larvae probably
develop in galleries of wood-boring beetles (Fed@87). Adults occur in humid deciduous
forests and are attracted to exuding sap on trees.

In addition to this species alsadinia boletina(Zetterstedt, 1848), usually occurring on
bracket fungi (particularlfFomes fomentarigshas been captured in the trap.

AULACIGASTRIDAE

Aulacigaster falcataPapp, 1998
Material: 27.iii.-24.iv., 1319, 24.iv.-29.v., 2.

This little known species has hitherto been reabritem Germany, Switzerland, Italy,
Hungary, Croatia and Greece (Kassebeer 2001) aedtig also from the Czech Republic (S.
Moravia: Podyji — Roh#ek & Maca 2010). It is mainly associated with oakekts where its
larvae develop in sapping runs of oak speci@sefcusspp.), more rarely of other trees
(Carpinus, Betula, Morus, Prunyssee Papp (1998) and Kassebeer (2001). The abovsd
is the first from Bohemia; it is also important dgmonstrating the association of the species
with sap of an additional tree speci@adlans regiq

Interestingly, the species was found together {endame dates) with both other Central
EuropeanAulacigasterspecies, vizAulacigaster leucopezéMeigen, 1830) (common) and
Aulacigaster pappKassebeer, 2001 (as frequeniagalcatg.

STENOMICRIDAE

Podocera soniaéMerz & Rohagek, 2005)
Material: 3.-19.vii., 19.

This recently described species is known from Gegn&witzerland, Czech Republic,
Slovakia, Romania, Bulgaria (Merz & Rafek 2005) and Sweden (Ralek 2011).
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Interestingly, the type locality of this speciesslinot far from the above record (C. Bohemia:
Kunice). Adults are known to occur rarely in wetdxy grassland habitats as well as in thin
forests, from lowland to submontane altitudes (M&rRoh&ek 2005). There are only a few
records from the Czech Republic (both Bohemia ammdaMa, see Merz & Rokiék 2005)
and the species is considered vulnerable (in "ak’D in the country by Rokték (2005a;
listed asStenomicra delicafa The above record from sapping stump is intengstithough it
could represent an occasional occurrence.

ASTEIIDAE

Leiomyza dudaBabrosky, 1956
Material: 29.v.-3.vii., 1.

The record of this common and widespread Eurageniss is interesting because it is a
mycophagous species developing in sporocarps ausafungi (Sevik 2010).

ACARTOPHTHALMIDAE

Acartophthalmus bicoloOldenberg, 1910
Material: 24.iv.-29.v., B.

This widespread Holarctic species has necrophadmwae. Adults can be found on
carrion, more rarely also on decaying fungi, batlorested and open habitats. The specimen
was surely attracted to meat bait on the stumpusecd can be easily caught in meat-baited
traps (see Roltak et al. 2005a).

CARNIDAE

Meoneura vagangFallén, 1823)
Material: 24.iv.-29.v., 12 (1312 in cop.), 3.-19.vii., &.

A Holarctic species, in Europe not found southéslyHungary. It is frequent in the Czech
Republic (Rohéek 1996; Rohé&k et al. 2005b), relatively eurytopic and probabfigiely
saprophagous (necrophagous-coprophagous) as latvanfiorequent in meat-baited traps
(Rohaek 1996). Therefore, it is interesting that onlystkingle species dfleoneurawas
recorded in our trap.

MILICHIIDAE

Milichia ludens (Wahlberg, 1847)
Material: 3.-19.vii., 3.

This temperate and North European species, infreque the Czech Republic (cf.
Roh&ek et al. 2005c), is associated with well preserfeedsted areas. Its saproxylic larvae
develop in rotting tree stumps. In the Czech Rdpublis classified as vulnerable species
(Roh&ek 2005b).

Desmometopa micropsamb, 1914
Material: 3.-19.vii., 13.

The species, originally widespread in the Orientaliotropical and SE Palaearctic
Regions, has recently expanded to Central Eurapedimg the Czech Republic (for previous
records see Rohiék 2006; Roh&k & Maca 2010). This record confirms the rapideggling
of this alien species in the Czech Republic asumessed by Rol&k (2006).
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Apart from the above listed species, 4 additiopecges of Milichiidae were recorded in
the trap, including the widely saprophagoi®smometopa sordidgFallén, 1920),
Leptometopa latipes(Meigen, 1830) andMadiza glabra Fallén, 1820 but also
myrmecophilous’hyllomyza securicorniallén, 1823.

TRIXOSCELIDIDAE

Trixoscelis similisHackman, 1970
Material: 3.-19.vii.2010, E.

A European species, relatively frequent in warnasuaf the Czech Republic (cf. Rak&
& Bartdk 2001; Rohé&k et al. 2005d). It is clearly associated withegirsteppe habitats. The
above record from the trap on stump is interesditigpugh probably occasional.

SPHAEROCERIDAE

Opalimosina(Hackmaning) czernyi(Duda, 1918)
Material: 27.iii.-24.iv., 1319.

This uncommon transpalaearctic species (cf. Marghall. 2011) is restricted to zone of
deciduous forests. The above record is interedimgiwo reasons: (1) it is a woodland
species, (2) it is clearly associated with fungnf{dl mycophagy was recently demonstrated
by rearing fromMeripilus giganteus- see Seik 2010).

Thirteen additional species of Sphaeroceridae weerded together wit®. czerny, viz.
Ischiolepta nitida(Duda, 1920),. pusilla (Fallén, 1820) (abundantgphaerocera monilis
Haliday, 1836 Bifronsina bifrons(Stenhammar, 1855 haetopodella scutellari§Haliday,
1836), Coproica hirticulaCollin, 1956, C. hirtula (Rondani, 1880)Elachisoma aterrimum
(Haliday, 1833),Gonioneura spinipennigHaliday, 1836),Eulimosina ochripegqMeigen,
1830), Opalimosina (Opalimosind mirabilis (Collin, 1902), Spelobia clunipegMeigen,
1830) andTrachyopella(Trachyopelld lineafrons (Spuler, 1925). Most of these largely
polysaprophagous species were probably attactete&d bait in the trap on the stump but the
occurrence ofSphaerocera moniliss interesting because it is another infrequenbdiand
species with distinct preference to rotting sporpsaf fungi.

DROSOPHILIDAE

Cacoxenus indagatot.oew, 1858
Material: 27.iii.-24.iv., 2, 24.iv.-29.v., &Z3Q2.

A European species; not yet recorded in Scandinbawtaalso known from Israel. It is
uncommon in the Czech Republic (Maca et al. 20@5¢) occurs very locally. Larvae are

commensals of larvae in nests of bees (Apid@&miaspp., see Baechli et al. 2004) and
adults may be attracted to exuding tree sap and therefore captured in the trap.

Drosophila(Sophophora tristis Fallén, 1823
Material: 27.iii.-24.iv., 13.

A Palaearctic species, in Europe not recorded fEumopean Russia and in northern
Scandinavia, rare in the Czech Republic. It issa@topic species occurring predominantly in
tree canopies (Baechli at al. 2004) at banks oflsmwmdland creeks but its biology is poorly
known.

Apart from the two above mentioned species, 12 taoh@dil drosophilid species were
trapped. They represent a mixture of 5 common dWynapic species, vizDrosophila
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(Dorsilophg busckiiCoquillett, 1901 Drosophila(s. str.)funebris(Fabricius, 1787)D. (s.
str.) hydei Sturtevant, 1921D. (s. str.) immigrans Sturtevant, 1921D. (Sophophora
melanogasterMeigen, 1830, 4 mycetophagous speciesucophenga maculatéDufour,
1839),Drosophila(s. str.)limbatavon Roser, 1840D. (s. str.)testaceavon Roser, 1840 and
Hirtodrosophila camerarigHaliday, 1833), 2 species associated with falled diseased tree
trunks in natural-type forests, vi&captodrosophila rufifrongLoew, 1873) andStegana
(Steganina coleoptrata (Scopoli, 1763) and, rather surprisingly, only ospecies of
Chymomyzaviz. C. costata(Zetterstedt, 1838) which otherwise occur commamysap runs
on wounded trees.

MUSCIDAE

Phaonia boleticola(Rondani, 1866)
Material: 11.vii.-11.viii., 13.

A temperate West Palaearctic species rarely celledts larvae develop in fungi (found in
Boletus luridus cf. Hennig 1955-64).

Phaonia canescenStein, 1916
Material: 11.viii.-11.ix., 1312.

A Palaearctic species, ranging from Great Britaid Sweden through Central Europe to
France, Near East and the Far East of Russia. Uparipm was found under bark of fallen
pine (Hennig 1955-64); recently the species has lbeared from decaying logs of poplars
(Gregor et al. 2002).

Potamia littoralisRobineau-Desvoidy, 1830
Material: 11.vii.-11.viii., 13, 11.viii.-11.ix., 99, 11.ix.-17.x., B

A Holarctic species, distributed throughout Europiso in Myanmar in the Oriental
Region. The larva is probably a saprophagous gkste(accasionally predaceous), reared
from various decaying organic substrates includingi and decaying woods. The species is
found mostly individually, our records are surprgy numerous. Adults were probably
attracted by meat because they regularly visit wvaga(Hennig 1955-64).

Besides the above mentioned species, the followang muscids were also found in the
trap: Phaonia gobertiiMik, 1881),Helina latitarsisRingdahl, 1924 anBudasyphora zimini
(Hennig, 1963).

RHINOPHORIDAE

Tricogena rubricosalMeigen, 1824)
Material: 11.vii.-11.viii., 4342.

A European species. In Central Europe it is rathex species. Larva parasitizes woodlice
(Pape 1998). Interestingly, other two species anh&bhoridae were found in the trap, viz.
Rhinophora lepidgMeigen, 1824) antelanophora roraligLinnaeus, 1758).

Discussion and conclusions

From the above results (though based on recortteeahost interesting species only), it is
obvious that the pyramidal trap, particularly whgnvided with several different bait media,
is capable of capturing very diverse dipterous ntancluding rare and local species which
are otherwise uneasy to find due to their confireme special microhabitats or breeding
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substrates. In this way the pyramidal trap canl ialaise traps because it combines the cha-
racteristics of the emergence trap, bait trap,@artly intercept or Malaise traps.

This was also demonstrated in our case despitathe¢hat our results were based only on
selected taxa. The most important component ofctured flies was formed by species
directly associated with the stump of the Europeamut under study, therefore either by
those developing in sap runs or attracted as adoltsap [e.g. SyrphidaeCeriana
conopsoidesAulacigastridae: three speciesAuflacigasterspp. includingA. falcatg various
species of Drosophilidae includifi@acoxenus indagatpor those living in dead wood, under
bark and in tunnels of other saproxylic insectslpdyyidae:Solva marginataseveral species
of Stratiomyidae; Lonchaeidae: a number of speaidsonchaea Odiniidae:Neoalticomerus
formosus Milichiidae: Milichia ludens Drosophilidae: Stegana coleoptrafaMuscidae:
Phaonia canescehs

In addition, a number of mycophagous species (Alstei Leiomyza dudai
Sphaeroceridae:Opalimosina czernyi, Sphaerocera moniliBrosophilidae: 4 species
including the uncommonHirtodrosophila cameraria Muscidae: Phaonia boleticol
necrophagous (Sepsidakteroplius minutus AcartophtalmidaeAcartophthalmus bicolgr
Milichiidae: Leptometopa latipes, Madiza glahraeand saprophagous species (various
Sepsidae, Carnidae, Milichiidae, Sphaeroceridae)ewadso caught because they were
obviously attracted to meat-bait used in the trap.
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Nalezy zajimavych druhi dvouk¥idlych (Diptera) ptildkanych do pyramidalni pasti na mokvajicim pate-
zu ore3aku vlasskéhoJuglans regig s navnadou hnijiciho masa ve #ednich Cechach Ceska republika)

Je popséan a vyobrazen novy model pyramidalni piastia byla instalovana nad mokvajicinigzem deSaku
vladského Juglans regia s navnadou masa na lok&lBlato pobliz Uhlfskych Janovic ve gtdnichCechach v
roce 2010. Bhem celosezénni expozice tato past zachytila botlatbové spektrum dvoiikilého hmyzu
(Diptera). Je prezentovan st nalen 24 druhii zajimavych z faunistického, bionomického nebo anbiského
hlediska s komenték jejich rozsfeni a bionomii, ficemz je zmitina jes¢ fada dalSich zachycenych diéuh
Kromé druhi, které se vyvijeji nebo jsou lakany jako imagamekvajici mizu [nap Syrphidae:Ceriana
conopsoidegLinnaeus, 1758), Aulacigastridae: 3 druhy rd&luacigaster rizné druhyceledi Drosophilidae],
tvorily dalSi vyznamné slozky zachycenych dipter drehproxylické [XylomyidaeSolva marginatagMeigen,
1820), rkolik druhi celedi Stratiomyidaegetné druhyceledi Lonchaeidae, MilichiidaeMilichia ludens
(Wahlberg, 1847) a d&které druhy celedi Muscidae], mykofagni @hteré druhy =z celedi Asteiidae,
Sphaeroceridae a Drosophilidae], nekrofaggkdtik druhi z ¢eledi Sepsidae, Acartophtalmidae, Milichiidae,
Sphaeroceridae] a Siroce saprofagrkfaré druhy zieledi Sepsidae, Carnidae, Milichiid&ada druk celedi
Sphaeroceridae],fpéemz posledni dvskupiny byly #ejm¢ prilakany na masovou navnadu, ktera byla v pasti
tgké pouzita. Nalez druh@ulacigaster falcataPapp, 1998 (Aulacigastridae) je prvnim zdznameskyty v
Cechéch.

Authors’ addresses:Miroslav Bartak, Czech University of Life Scienc€sculty of Agrobiology, Food and
Natural Resources, Department of Zoology and Fisket 65 21 Praha 6Suchdol, Czech
Republic. E-mail: bartak@af.czu.cz
Jindkich Roh&ek, Slezské zemské muzeum, TyrSova 1 CZ - 746 4v&@Czech
Republic. E-mail: rohacek@szmo.cz

233





