zpracoviny ve spolupréci se specialisty-determinitory, budou pojednivat o jed-

notlivfch druzich zjisténych na studovangch raselinistich, véetné hodnoceni jejich

afinity k tomuto specifickému prostiedi.

Piedlozens prace piinddi kromé obecného Gvodu do celé feSené problematiky
popis pougitych metod sbéru a pfehled ziskaného materislu, struéné charakteris-
tiky studovangch lokalit a faunisticko-ekologicky rozbor na drovni éeledi. Ziska-
né visledky lze shrmout do t&chto bodii:

(1) Studovani raelinisté naleZejf ke tfem riznym typiim, které se odlisujf po-
lohou, nadmorskou v§skou, reliéfem, vyvojem, klimatickymi a vegetacnimi poméry.
Tyto typy lze charakterizovat jako a) svahové prameniitnf smiSené (piechodové)
rafelinisté — lokalita Skiftek, b) rozvodnicové vrchovisté — lokalita Rejviz, c)
hiebenové (sedlové) vrchoviité — lokality Keprnik—Vozka, Mald Jezerni, Je-
zernik— Slaté, Milff, Sufina, Cernd kupa,

(2) Materisl ziskany na popsangch lokalitdich (celkem 9181 exemplati)
byl hodnocen na drovni éeledi a to vzhledem k zastoupenf jednotlivych é&eledi ve
vzorcich zfskangch riznjmi metodami sbéru a ve vzorcich z jednotlivych lokalit.

(3) Procentické zastoupenf &eledi v nasmykaném materialu se podstatn# ligi
od vzorki ziskanych jinymi metodami. Ve vzorcich sbiranjch smykem pfevaZujf
{ytofégni celedi (Chloropidae, Drosophilidae s prevahou Scaptomyza spp. a Agro-
myzidae), zattmco v materidlu ziskaném na exkrementech, hnijicich hou-
béch, do zemnich pasti nebo prosevem shniljch vegetabilif a raselintku, ni-
padné dominuje &eled Sphaeroceridae. Vzorky ze zemnich pasti obsahovaly pomér-
né vysoké procento &eledi Drosophilidae a Heleomyzidae.

(4) Srovnéni procentického zastoupeni Eeledi na jednotlivich lokalitdch (a to
jednak v celkovém materidlu, jednak v materiilu ziskaném pouze smykanim), ved-
lo ke zjisténf zfetelnych rozdili mezi faunami skupiny Acalyptrata na tiech od-
lingch typech severomoravsk§ch raselinii¢ (obr. 3, 4). Prestoie byly rozdily
hodnoceny pouze na drovni feledf, ukazalo se, Ze zejména hiebenova vrchoviité
se podstatné lisi v tomto ohledu “od “rafelini$t niZiich poloh (Skfitek, Rejviz),
pravdépodobné v diisledku rozdilii v klimatickych a vegetacnich pomérech (napt.
uplnd absence rafelinnych luk svazu Caricion fuscae u horskych hiebenovych
vrchovist).

(5) Horsk4 hiebenovi vrchovisté (Keprnik—Vozka a podobna loZiska) ma-

ji mnohem chudsf dipterofaunu, kterd vykazuje nizkou diversitu jiz na darovni’

celedi, kromé jiného také pro fytosociologickou stejnorodost a floristickou chudost
vegetace.

(6) Diivéjsi vyzkumy dipterofauny a zvlasté skupiny Acalypirata na stiedo-
evropskych raselinistich byly hodnoceny jako nedostateéné, Na druhé strané slo-
zeni fauny Acalyptrat (podle é&eledf), zaregistrované Krogerusem (1960)
na raseliniitich v severnf Evropé a Nelsonem (1971) v Anglii, se dosti po-
dobi tomu, kieré bylo zjiit€no na studovanych lekalitach.
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ACALYPTERATE DIPTERA OF PEAT-BOGS IN NORTH MORAVIA
(CZECHOSLOVAKIA)

Part 1. Introduction, localities under study and an evaluation at the family level

Introduction

The dipterous fauna of peat-bogs has been rarely studied, and mainly as
a part of larger ecological or faunistical projects studying the fauna of moorland
arcas as a whole. It was recognized by previous authors that insects represent the
most important component of the peat-bog fauna but Dipiera, and particularly
Acalypterate, were not considered significant and characteristic enough for these
peculiar biotopes to be used as a key-group, probably owing to their great mobili-
ty. Further,” the majority of authors omitted these flies from consideration because
they were unable to ensure the correct identification of the material obtained.

Virtually, almost all the phenomena and peculiarities of the insect fauna
of peat-bogs (e.g. presence of glacial relics = boreoalpine species; exclusive confi-
nement of some species, so called tyrphobionts to peat-bogs; insular effect in the
development of the peat-bog fauna) occur also in the Acalypierates. In this con-
nection, it must be criticized the conclusion of Peus (1932) that there are only
two tyrphobionts among Acalypterate flies® occurring on peat-bogs. It is well
known that many tyrphobiont species have very low population densities and are
diificult to collect. Moreover, for recognition whether the species is tyrphobiont
or not it is necessary to know its biology and distribution, and this was unknown
in the majority of Acalypterates before World War II. Despite our knowledge of
the Acalypterates (including their ecology) is more extensive now, we must be very
careful in ascribing the affinity of particular species to peat-bog communities and
classifying them according to scale used by Peus (1928, 1932) or that of
Krogerus (1960). .
* ‘The basic information about dipterous fauna of peat-bogs in'Central Europe

* ——~can-befound in works of German authors published before World War 1I"(D ah ]

1912; Harnisch 1925; Peus 1928, 1932; Rabeler 1931; Pax 1937).
More precise data are available from North Europe (Krogerus 1960) and
England (Nelson 1971). Recently, British authors have started to publish
results from thei;v‘flomprehensive studies on the ecology of moorland insects
{Coulson & ittaker 1978) some of them dealing also with Diptera
Brachycera (Disney et al. 1981; Randall et al. 1981). These studies, to-
gether with the thorough work of Krogerus (1960), are of particular value
for the present study.

In Czechoslovakia the insect fauna of peat-bogs has been mainly studied for
selected orders. Only P a x's (1937) paper discussed invertebrates as a whole in-
cluding some Diptera but the majority of published studies refer to groups other
than Diptera (eg. Schubert 1930, 1933; Roubal 1934; Gregor &
Povolny 1947; Pelikdn 1947, 1950; Bréak 1948, 1950; Obr 1949;
Teyrovsky 1949, 1950; Povolny & Gregor 1950; Miller 1951;
Stehlfk 1952; Moucha & Novéak 1953; Perutfk 1955; Povolny
et al. 1965, 1968; Spitzer 1968, 1975, 1977, 1978; Spitzer & Novik

* These are Limosina dahli Duda and L. longisetosa Dahl [both Sphaeroceridae
— sea Peus 1932, p. 203); however, the latter specles §s not a tyrphoblontl
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1869; Turcek 1970; Novék & Spitzer 1972; Pleffer 1976). Some of
these papers deal with the insects of peat-bogs in North Motavia, particularly at
Rejviz but the Diptéera were not investigated at all. However, there are data on
several groups of Diptera occurring on peat-bogs in Czechoslovakia (reviewed
by Kunst 1965), but the only paper on Acalyplerates is that of Dosko&il
(1973) which refer to the cccurrence of this group on peat-bog meadows in Krko-
no¥e Mts. (North Bohemia). In addition, further scattered data can be found in
various taxenomic, faunistic or ecological papers (e.g. Pe§kov 4 1978) — re-
ferences to them will be given in the subsequent papers concerning the particular
group and/or species.

The present study was undertaken to fulfill the gap in our knowledge of
Acalypterate Diptera associated with peat-bog communities in North Moravian
localities. Much data on the flies of Central European peat-bogs given by pre-
vious authors are erroneous and requires correction. Special attention was paid
to the qualitative collection of flies and to specific identification of the collected
material. Therefore several collecting methods (see below) were employed to ob-
tain as wide species-composition as possible. The material was identified by spe-
cialists from Czechoslovakia and abroad. This paper forms the introductory part
of a series of articles on Acalypterate Diptera from North Moravian moors, The
subsequent parts will contain a survey of species of particular families with all
obtained faunistic, zoogeographical and biological data. Thus, the present project
should be considered a faunistic-ecological study on Acalypterate Diptera occur-
ring on three different types (see below) of peat-bogs in North Moravia.

Acknowledgements: 1 should like to express my gratitude to all who assisted in
the identification of the material and provided me with valuable data and fnformation.
My special thanks are due to Mr. B. Bene$ and Dr, J. Duda, CSc. (Silesian Museum,
fpava), Dr. J. C. Coulson (University of Durham), Mr, B. R, PitKkin (Bcitish Museum
‘Natural History/ London) and Ing. K. Spitzer, CSc. (Entomological Institute CSAV,
. Buddjovice] for their heipful comments.

Material and methods R -
" The total material of Acalypterate Diptera for the present study l;iél\tﬂes 9181 spe-

cimens collected during four-year investigations (1977—1980) on peat-bogs In submouu-
talne to mountaine areas of North Moravia. Altogether 9 localities {see below) were
vlslted! and the following methods were used to collect as wide a species spectrum as
possible.

1) Sweeping over peat-bog meadow. This method was used in all the localities.
fies were swept on varlous phytosociological asséciations (see the localities mnder
study) without neaver separation; also materval swept on peat-mud along small lakes
and pools is included. Because the attempt to collect flies quantitatively was not success-
ful {owing to very changeable weather In the sites investigated causing the oollecting
occasionally impossible) the material was collected with the alm of obtalning a sample
oI about 200—300 speclmens. Altogether 6744 specimens were obtained using this method,

2] Sifting moss and Sphagnum. This laborious method was successfully used only
in the locality Skiftek. The moss-layer supports a small fly fauna, and only 133 speci-
mens of Acalypterates were collected.

3) Sifting moss and decaylng grass in and around runs of Mlcrotus agrestis. Be-
stdes sifting the decaying matter mixed with excrement of vole M, agrestis, material
was also collected from runs a burrows using a poutter (exhaustor). The method was
employed at Skiftek and Rejviz and 525 specimens were caught {no burrows of voles
wene found at other sites).

4) Collecting on excrements. The method was used in all the localities except for
Sustna, Cernd kupa and Mald kotlina. Specimens were collected by means of a poutter
and by a net. The majority of the material was collected on red-deer excrement, the rest
on human, fox, marten and horse excrement; altogether 1070 specimens were obtained.

4
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5) Collection on decaymg/&gl. The method was used in localities where a sufli-
clent amount of the substrate was found, i.e. Skiftek and Rejviz. Material was caught
using a poutter and a net. Only 208 specimens were captured.

6) Soll traps. The method was employed for collecting epigeic and terricolous flies
in the locality Skfftek. 15 traps [plastic conical vessels with a mouth of 80 mm in dla-
meter) sunk up to the rim fnto soil were exposed uncovered and containing 8 % forma-
lin. The traps were emptled in 2 week intervals. The majority of traps was placed in the
open parts ol the peat-bog but some of them also ou the edges of the forest {Piceetum
sphagnetosum). Altogether 501 specimens wera collected during 1977—1978 investiga-
tions. : S

Localities under study

The Acalypterate fauna of peat-bogs was studied on 9 localities in Hruby Je-
scntk Mts. and Kralicky Snéintk Mis. (see map on Fig. 1). Only three largest
peat-bogs, representing three different types of mocr, were visited repeatedly and
therefore are characterized in detail below; other localities were visited only once
and are only briefly described. The lccalities were as follows:

L

Obr, 1 Rozmisténf studovangch radelici3{ na severnf Moravd.

Fig. 1 Distribution of peat-bogs studled in North Moravia, Abbreviations: Ck — Cernd ku-
pa, JS — Jezerntk-Slats, KV — Keprnfk—Vozka, Mi — MIl¥, Mj — Maléd Jezernd, Mk —
Mald kotlina, Re — Rejviz, Sk — Skiitek, Su — Sulina.




; Peat-bog Skiitek (Germ. = Moosweichten) w
(Pl 1, Figs. 5, 8)

Type: Valleyside springy transient peat-bog

Topography: This second largest peat-bog in North Moravia lies in south’

part of the H. Jesentk Mts., in a saddle between Ztracené skaly Mt. and Bily ké-
men Mt. It is of an roughly oblong shape covering about 90.9 ha of very shallow
basin east of the road Sumperk — Rymatov at altitude about 820—870 m; maxi-
mum depth of peat is 5.9 m, A small nameless brook rises in north part of peat-
-bog and runs through it into south part where it empties into Podolsky potok
brook.

Climate: Annual mean precipitation 1000 mm, min. 60 mm (I1}), max.
120 mm (VII). Winters are.long, with an average snow cover of about 118 days.
Annual mesn temperature 6.0°C, min. —3.2°C (I), max. 15.9°C (VII). First
frost around 20. X., last about 5. V. Annual mean relative humidity 77 %, min.
66 % (V), max. 91 % (XII). Chemical analysis of the peat is given by D o h-
naletal (1965); the pH is 4.00—6.65.

Vegetation: The vegetation of the locality was described by $marda
(1950) and briefly characterized also by Dohnal et al. (1965). The peat-bog
is mainly in a regressive stage and covered by spruce forest (associations Vaccinin-
-Picoetum, Picesium hercynicum but mostly Piceetum sphagnetosum). The central
parl along the brook is still open (see Fig. 5) similarly as are some parts of
tundral appearance in northwest part of the peat-bog (Fig. 6). These open parts
Arelics of the original lagg, peat-bog meadows, springs places, overgrown pools)
are characterized by highly diverse mosaic of vegetation composed of various
' Sphagnum, moss and herb species, from typical highmoorland Tepresentatives
( Sphagnum recurvum, S. rubellum, Eriophorum vaginatum, Oxycoccos quadripe-
talus), through boggy species (Sweertia perennis, Crepis paludosa, Aconitum napel-
lus) to species occurring on more dry places ( Molinia coerulea, Nardus stricta,
Vaccinium vitis-idaea). Sociologically, there is a rich mixture of overlapping asso-
ciations; those covering the largest areas of open peat-bog places (see Fig. 5) are
similar to Caricion fuscae {see Smarda 1950:129). The presence of birch-trees

(Betula pubescens var. carpatica) and big hummocks of Polytrichum spp., parti-

cularly in northwest areas of the locality (see Fig. 6) are also characteristic. In
the south part there is a track of non-autochthenous pine (Pinus mugo) introdu-
ced by man on the edge of spruce forest. )

Collecting: All the methods were used in collecting flies in the peat-bog at
Skiitek. Altogether 27 visits at 2 week intervals were made on this locality during
1977—1978, viz., 21. V., 8. VI, 21. V1, 6. VIL, 19. VIL, 3. VIIL, 16. VIII.,
30. VIIL, 14. IX,, 27. IX., 12. X,, 25. X. 1977 and 6. IV., 27, IV, 11. V:,
26. V., 8. VL, 23, VI, 13. VII., 27. VIL., 10. VIII., 23. VIIL,, 6. IX:, 20: IX:,
4. X, 18. X,, 1. XI. 1978. Sweeping was used in all cases (provided that it was
not raining), also soil traps were emptied in the same intervals. Sifting S phagnumn
and sifting decaying matter in runs of Microtus agrestis were undertaken in 4
week intervals; individual collecting was used only when the substrate (excrement,
fungi) was found. A total of 3463 specimens were obtained (see Tab. 1).

Peat-bog Rejviz (Germ. = Rehwiesen)
(PL 2, 3, Figs. 7—9)

Type: Watershed upland raised peat-bog
Topography: The largest Moravian peat-bog is situated in north part of the
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Hruby Jesenik Mts., about 300 m west of the village Rejviz at altitude i 734—
794 m. It is an elongate shape, somewhat in the middle constricted. It lies in
a broad shallow basin and covers about 195 ha; its peat reaches a depth of 6.6 m.
The peat-bog evolved from two nuclei, one of which is near the Malé mechové je-
zitko lake, the second near the Velké mechové jezfrko lake. These two centres we-
re cventually coalesced together, forming a single deposit with an internal lagg.
Two brooks drain the peat-bog, Cernd Opava brook running eastwardly and
Vrchovistni potok brook running westwardly. L

Climate: Annual mean precipitation 1029 mm, min. 45 mm (I), max.
142 mm (VII). Snow cover lasts for an average 100 days. Annual mean tempera-
ture 5.3°C. min. —4.2°C (I), max. 14.6°C (VII). First frost around 1. X., last
about 28. TV. Annual mean relative humidity 82.5 %, min. 75 % (VII), max.
90 % (XII). Vegetation period is 125 days (17. V. — 19. IX.). Chemical ana-
lysis of the peat is given by Dohnal et al. (1965); the pH is 3.5—6.2.

Vegetation: The vegetation was described in detail by Smarda (1948,
1950). The peat-bog is composed of two typical raised bogs belonging to the di-
vision Sphagnion europacum, subdivision Sphagnion continentale, round Malé me-
chové jezirko and Velké mechové jezirko and by peat-bog meadows on the sur-
rounding and internal lage (division Caricion fuscae). In the area investigated
(round Malé mechové jezirko) various associations of both these divisions occur.
These include associations belonging to Caricion fuscae and associations transitio-
nal to Sphagnion europaeum in the lagg east of Malé mechové jezirko (the main
study area — see Fig. 8), with dominant Carex sop., Eriophorum angustifolium,
E. vaginatum, Sphagnum recurvum and birches (Betula pubescens var. carpatica)
and associations belonging to Sphagnion europaeum in the pine-wood (Pinus
rotundata) rovnd the Malé mechové jezirko lake (Fig. 9). In some places, the pine-
-wood is dead and the moss and herb stratum is formed by Sphagnum spp. and
Eriophorum vacinatum only (Fia. 7). The succession of the associations in
Sphagnion europaeum was described by 8 m a rd a (1950). The most chracteristic
nlants of these associations are Sphagnum cuspidatum, S. recurvum, S. medium,
S. rubellum, Eriophorum vaginatum. Vaccinium uliginosum, Oxycoccos quadripe-
talus, Ledum palustre, Pinus rotundata_etc. .

Collecting: Flies were collected by sweeping, sifting decaying grass and moss
from runs of Microtus agrestis and collecting on excrement and on decaying fun-
pi. The sifting of Sphagnum was not successful. Eight collecting visits were un-
dertaken at this site: 22, VII. 1978; 13. V1., 18. VII., 12. IX. 1979 and 24. V.,
10. VL, 14. VIL, 19. VIII. 1980, A total of 2546 specimens of Acalypierate
Diptera were taken (see Tab. 1).

Peat-bog Keprnik— Vozka
(Pl 3, 4, Figs, 10—12)

Type: Ridge raised peat-bog

Topography: There are three closely situated peat-bogs between Cervens ho-
ra Mt,, Keprnik Mt. and Vozka Mt. of which only one, the second largest, was
described by Dohnal et al. (1965). All three bogs are very similar to each
other and are thus included in one locality. The largest peat-bog is situsted on
northwest slope of Vozka Mt. in the mountain spruce forest at altitude of about
1300 m and covers an area of ahout 10 ha. Its surface is flat but grooved with
numerous pools and has two small lakes (see Fig. 11). The deposit investigated
by Dohnal etal. (1965) is situated in a saddle beiween Cervend hora Mt. and

8

"~ “specimens: were collected.

Keprnfk Mt., near the mee:g of ways called ,Trojmez{" at altitude of about
1250 m and covers an area of about 1.7 ha. Its relief is the same as in the largest
bog but without lakes. The third bog is the smallest (about 0.5 ha) and lies in
a shallow sd¢ddle between Trojmezf and Vozka Mt., between the two other bogs,
at altitude of 1250 m. Springs occur in all these localities. Maximum depth of
peat does not exceed 2.0 m.

Climate: Annual mean precipitation 1143 mm, min. 52 mm (IX), max. 149
mm (VII). The climate is very harsh and windy; snow lies for an average of
178 days, annual mean temperature is only 1.5°C, min. —7.6°C (I), max. 10.5°C
{VII). Annual mean relative humidity unknown but the climate is generally very
wet, and has 274 days with mist and 225 days with rainfall during a year. Vege-
tation period is only 92 days on the average (1. VI. — 31. VIIL). Chemical
analysis of the peat is given by Dohnal et al. (1965); the mean pH is 3.7.

Vesgetation: The vegetation of the locality was described by Klika &
Smarda (1946), Smarda (1950) and briefly also by Dohnal et al
(1965). The open parts of the peat-bogs are surrounded by virgin mountain spru-
ce forest ( Piceetum muyrtilletosum); the open areas are dominated by the Sphagne-
to-Caricefum pauciflorae association but round the lakes and pools the Caricetum
limosas drepanocladetosum association occurs. Hummocks are very characteristic
(with Vaccinium uliginosum, Emoetrum hermaphroditicum and Eriophorum vagi-
natum), as are hollows and pools (with Carex limosa, Sphagnum recurvum, S.
russovii, S. cuspidatum and Drepanocladus fluitans, and other Carex spp. may
occur). Near the spruce forest there are hummocks with Polytrichum spp., Ento-
don schreberi and Vaccinium murtillus, and tufts of Molinia coerulae are common
near forest edees. The soruces (Picea excclsa) on the open parts are often dead or
stunted and deformed (Fig. 12).

Collecting: Only sweep samples and collecting on red-deer excrement were
employed in this locality. Sifting Sphagnum was not successful and no decaying
fungi were found. Altogether 5 collecting visits were undertaken during 1979—
1980: 15. VIIL 1979 and 6. VL., 23. VL., 6. VIIL., 16. IX. 1980. A total of 1948

Peat-bog Mal4 Jezernd
(Pl S, Fig. 13)

Tvpe: Ridge raised peat-bog

Tonography: Two small peat-bogs are situated in the saddle between Mali Je-
zerni Mi. and Velki Jezernd Mt. in H. Jesentk Mts. Together they cover about
1.0 ha of the shallow saddle-back at an altitude of about 1220 m. Their surface
is flat and erooved by pools and hollows. In the more western deposit there is
a lareer pool. Severa] brooks rise in these bogs and run into Divok4 Desné river
and Merta brook. The maximum neat depth is unknown but these bogs are almost
certainly very shallow as are other deposits of the same type.

Climote: The climate of the mountain ridge raised bogs is generally very
harsh_ and similar to those described for Keprnfk—Vozka,

Vesetation: Some floristical data for the locality can be found in the paper
of Stehlfk (195%2). Sociolorically the locality closely resembles that described
for the veat-hog at Keprnfk— Vozka.

Collecting: One visit was made on 21. V1. 1978 and a sample of 304 speci-
mens was collected by sweeping and catching on red-deer excrement.
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(%)
1347
0.80
19.78
2.99
13.77
0.60
0.80
0.20
0.60
48.71

100.00

n

4
99
15
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1

3

1
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(%)
15.43
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2.29
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71.05
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n
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S
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0.75
69.17
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(%)

24
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133

B — silting grass and moss in runs of Mlcrotus agrestls, T —

tous methods. Abbreviations: M — sweeping over peat-Hog mea-
(%)
10.10
0.98
4.33
9.13
0.48
75.00

100.00

21
19
158
208

0.19
0.09
037
0.09
0.19
0.09
1.88
46.73

, § — sifting Sphagnum,
100.00

samples obtained by var

1w

3
2
1
2
1
18

n

0.01
0.01
0.58
11.39
2.00
0.18
0.01
0.01
1.33
0.01
0.01
0.83
0.59
5.80
14.77 | 1035
234
100.00 l 1070

18.74

(%)

¥ — on decaying fungf

1
39
768
1264
135

1
g0
56
40
378
998
158
8744

F — na shnilgch houbdch, S — prosev radelintku, B — prosev u nor M, agrestis, T — zemn{ pastl.

Acartophthalmidae

Agromyzidae
Anthomyzidae
Astelldae
Carnldae
Chamaemyidae
Chloropldae
Clusiidae
Drosophilidae
Ephydridae
Heleomyzidae
Lauxanitdae
Lonchaeldae
Mlcropezidae
Opomyzidae
Pallopteridae
Plophilidae
Sphaeroceridae
Tephritidae

Pslltdae
Sclomyztdae

Method
Famlly
Dlastatidae
Sepsidae
Total

Tab. 2 Zastoupenf jednotliv§ch &eledf ve vzorcich zfskanf§ch rOzngymi! metodami sbiru, Zkratky: M — smyk na raSelinist,, E — na

Tab. 2 The proportion of particular families in
dow, E — on excrement,

so0fl traps

exkrementech,

-
o

~

:Et-bog Jezerntk— Slaté
(Pl S, Fig. 14)

Type: Ridge raised peat-bog

Topography: A small peat-bog deposit situated east of Velky Jezernitk Mt.,
about 800 m west of the chalet Svycéirna, cover about 0.6 ha at an altitude of
1260 .m. The relief (Fig. 14) of the peat-bog is similar to Mal4 Jezerna but pools
are less numerous. G

Climate: ‘Similar to that on Keprnik—Vozka; no detailed data are available
for the present locality.

Vegetation: The vegetation is the same as that described for peat-bog at
Keprntk—Vozka by Smarda (1950).

Collecting: One visit was made to this locality on 22. VI. 1978; enly 135
specimens were taken by sweeping or collecting on red-deer excrement.

Peat-bog Mal4 kotlina

A minute, hitherto undescribed peat-bog deposit lies in the upper part of
the Mald kotlina basin, east of Maj Mt. and Jeleni hibet Mt. at an altitude of
about 1200 m. It covers only 0.1 ha and has a central shallow pool.

Collecting: One visit was made on 11. VI. 1977; only 67 spccimens were
caught by sweeping.

0 M £ F s

1007 | FAEDS e NN
80.

w-

101

201

I
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Obr. 2 Zastoupeni jednotlivfch Seledi ve vzorcich ziskangch rizngmi metodamj sbru.
Zkratky metod: M — smyk na raeliniitl, E — na exkrementech, F — na shnilych hou-
bdch, S — prosev ralelinfku, B — prosev travy a mechu u nor hreboSe Microtus agrestis,
T — zemnl pastl,

Fig. 2 Proportion of particular families in samples obtained by various collecting met-
hods. Abbreviations of methods: M — sweeplng over peat-bog meadow, E — on ‘excre-
ment, F — on decaying fangl, 8 — sifting Sphagnum, B — sifting grass and moss
runs of Microtus agrestls, T — soil traps, Families: 1 — Chloropldae, 2 — Ephydridae,
3 — Sphaeroceridae, 4 — Drosophilidae, 5 — Agromyzidae, 8 — Sepsidae, 7 — Antho-
mmyzidae, 8 ~ Acartophthalmidae, 8 — Heleomyzidae, 10 — remaining femilies.
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Peat-bog Mili
(PL. 6, Fig. 15)

Type: Ridge raised peat-bog

Topography: A small peat-bog covering less than 0.4 ha on small shallow
eaddle between Podbélka Mt., Suiina Mt. and Milff Mt. on the ridge Moravsky
hieben of the Krélicky Snéinfic Mts. at an altitude of about 1280 m. Its surface
is flat with two shallow pools. I

Climate: The climate is wet and cold. Annual mean precipitation 1200 mm.
The snow cover lies for an average 140 days and the annual mean temperature
is only 2.0°C.

Vegetation: The vegetation of this and the two following localities was descri-
bed in detail by Duda & Krkavec (1959). Only a few assoclations are de-
veloped, belonging to the division Sphagnion europacum, the most important of
which are Sphagneto-Caricetum pauciflorae and Sphagneto-Eriophoretum vagina-
ti; along pools then Caricetum limosae drepanocladetosum occurs. Thus the phyto-
socioloay of this site resembles that of the ridge raised bogs in H, Jesenik Mis.
(e.g. Keprnitk—Vocka) but Sphagnum cuspidatum Is absent in associations sur-
rounding pools and hollows.

Collecting: One visit was made on 24. VII. 1980 to this locality and a sample

of 304 specimens was obtained by sweeping and by collecting on red-deer excre-
ment.

Peat-bog Susina
(Pl 6, Fig. 16)

Type: Ridge raised peat-bog

Topography: A small peat-bog (about 0.5 ha) situated in a saddle between
Susina Mt. and Cernd kupa Mt. on the ridge Moravsky hieben of the Kralicky
Snéznik Mts. at an altitude of 1250 m. The surface of the peat-bog possesses se-
veral pools (Fig. 16). SRR s
) Climate: As in the last locality. —~ ~—
1959')&’egetation: Similar to the last locality (for details see Duda & Krkavec
Collecting: One visit was made to this locality on 23. VII. 1980; only swee-
ping was used and 278 specimens were collected.

Peat-bog Cernd kupa

Type: Ridge raised peat-bog

Topography: A very small deposit situated in a saddle-back between Cernd
kupa Mt. and St¥ibrnickd Mt. on the ridge Moravsky hieben of the Krélicky Snéz-
ntk Mts. and at an altitude of 1211 m. It is completely surrounded by high spru-
ce forest and covers about 0.2 ha. Its flat surface has some pools.

Climate: As in the above locality. -

Vegetation: As described for the locality Milif but Empetrum hermaphroditi-
cum is absent from the Sphagneto-Caricetum pauciflorae association (for details
see Duda & Krkavec 1959).

Collecting: One visit was made to this site on 23, VII. 1980 and only 139
specimens were collected by sweeping.

12

Evaluation at the family-level

Altogether 23 families of Acalyptarate Diptera were found in the total mate-
1ial collected on peat-bogs under study (Tab. 1). Representatives of all these
families were found in the material obtained by the sweeping method only (see
Tab. 2) while the -material collected by other methods (being usually Jess nume-
rous) had fewer families. As mentioned in the introduction, special attention was
paid to collect flies by metliods other than sweeping to obtain saprophagous
(coprophagous, phytosaprophagous and fungivorous) species which were usually
very poorly represented in the sweep samples. However, at the family level there
is little qualitative difference between sweeping and the other methods used, i.e.
all the families found by other methods were also recognized among the sweep
samples (Tab. 2). On the other hand, differences exist in the percentage rcpresen-
tation of particular families in samples obtained by different sampling methods
(Fig. 2).

The predominate families collected by sweeping are mostly those with phy-
tophagous species (Chloropidas 31.23 %, Drosophilidae with predominating Scap-
tomyza spp. 11.39 %, Agromyzidae 6.45 %, Anthomyzidae 3.43 %) than families
with the majority of saprophagous species (Ephydridae 18.74 %, Sphacroceridae
14.77 %, Sepsidae 5.60 %). In samples obtained by other methods there is

Obr. 3 Srovnénf zastoupent jednotlivgch &eledl v celkovém materidlu ziskaném na rlz-
nych lokalitdch.

Fig. 3 Proportion of particular families in the total sample obtained at various sites.
Abbreviations of sites: Sk — Sk¥itek, Re — Rejviz, KV — Keprntk—Vozka, Families:
1 ~ Sphaeroceridae, 2 — Chloropldae, 3 — Bphydridae, 4 — Drosophilidae, 5 — Agro-
myzlidae, 8 — Sepsidae, 7 — Anthomyztdee, 8 — Heleomyzidae, 9 — Tephritidae, 10 —
Opomyzldae. .
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. & striking predominance of Sphaeroceridae which is understandable in 1€ case of
samples collected on excrement (Sphaeroceridae 96.73 %) but this family also
predominates in samples taken on decaying fungi (75 %), by sifting Sphagnum
(69.17 %), by sifting decaying matter from runs of Microtus agrestis (71.05 %)
and also in the soil trap material (46.71 % ). The soil trap samples are particular-
{y interesting in having comparatively high proportion of Drosophilidae (19.76
%) and Heleomyaidae (13.77 %).

* ‘The representation of the Acalypterate families in particular localities showed

distinct diflerences (sce Tab, 3, 4 and Figs. 3, 4). In Tab. 3 the percentage of the
families is calculated from the total collected material (all methods used) and for
the graphical comparison (Fig. 3) only three most thoroughly investigated locali-
ties selected. The marked differences' between particular localities apparently de-
pend on the type of the peat-bog and its vegetation; the most striking difference
is the Jow proportion of Chloropidac at the Keprnik—Vozka locality combined
with the high proportion of Ephydridae. Peat-bogs at Rejviz and Skiftek seem to
be more similar to each other (probably owing to presence of peat-bog meadows
of division Caricion fuscae which are absent in mountain ridge raised bogs) but
differs in the proportion of Sepsidae, Anthomyzidae, Heleomyzidae, Opomyzidae
and Tephritidae in particular,

These differences become more apparent when the comparison is restricted
to the sweep samples, see Tab. 4, Fig. 4. The peat-bogs in the Krailicky Snézngk
Mts. ¢Milii, Sugina, Cernd kupa) are included as a single unit in this comparison

-and the differences between these bogs and the other peat-bogs examined are very
extensive (cf, the high proportion of Drosophilidae — 48.13 % — in K. Sné:-
.mik localities), but it should be noted that this may be due to the material from
‘K. Snézntk Mts. being collected only at the end of July whilst in the other loca-
lities it originates from much longer period, It is apparent that the mountain ridge
raised bogs (Keprnik— Vozka, K. SnéZntk) have a much poorer dipterous fauna
than the floristically richer peat-bogs in lower altitudes (localities Skfitek and
Rejviz), see Fig. 4. Indeed, the Acalypierate fauna of the lower altitude peat-
-bogs show a much greater diversity at the family level (cf. the approximately
the same percentage representation of the families 2—8 in Rejviz and 2—7, 9,
10 in Skiftek — see Fig. 4).

Discussion

When comparing the family-composition of the material obtained in peat-
-bogs in North Moravia with that recorded by previous authors from other Central
European peat-bogs (Harnisch 1925; Rabeler 1931; Peus 1928, 1932)
there is at Hrst sight a very striking disproportion in number of recorded families.
While the latter authors mention only 8—10 [amilies of Acalypterate Diptera
the present investigations discover more than twice that number (23 families). Na-
turally, most of the families which are abundant on peat-bogs (Chloropidae,
Ephydridae, Sphaeroceridae, Agromyzidae, Sepsidac) were recorded by these aut-
hors although sometimes by incomprehensible small numbers of specimens; e.g.
Harnisch (1925) recorded only 4 specimens of Sphaeroceridee and 2 each of
Sepsidae and Agromyzidae; similarly R abeler (1931) found only 16 specimens
of Chloropidae, 6 of Ephydridae and no Agromyzidae and Peus (1928) took
only 16 specimens of Chloropidae. Some families belonging to dominant groups

in our material ( Drosophilidae, Anthomysidae) were not recorded by them at all

(Harnisch 1925; Rabeler 1931). The above information, together with ge-
14

nerally small number of collected specimens, clearly demonstrate that the collecting
cf insects made by older authors from peat-bogs were insufficient.

This conclusion is supported by comparing the number of families found in
the present study with those recorded in thorough recent studies of .
Krogerus (1960) from North Europe and Nelsan (1971) from
England. These authors recorded almost all of the families (Kroge-
rus 1960: 20 families, 18 of them identical; Nelson 1971: 18 families, 16
identical) as I found on peat-bogs in North Moravia; the differences pertain to
mostly recedent and subrecedent groups represented on peat-bogs by species pe- .
netrating from the surrounding biotopes (Asteiidae, Clusiidae, Dryomyzidae,
Lauxaniidae, Lonchacidae, Otitidae, Piophilidae). The agreement in the family-
-composition of Acalypterate Diptera in peat-bogs in North Moravia and those
from North Europe and England is remarkable considering the differences between
bogs investigated by Krogerus (1960), Nelson (1971) and myself. Of
course, decisive and essential differences will be surely found when the localities
are compared at the species-level. This problem is to be considered in the last,
concluding part of the series of papers on Acalypierates of peat-bogs in North
Moravian localities and when all families are precisely examined.

2:;&_4 Srovndni zastoupen{ jednotlivfch deledi v masmgkaném materidlu z réznfch lo-

¥ig. 4 Proportion of particular families in sweep samples from varlous sites. Abbrevia-
tions ol sites as in Tab. 4. Pamilies: 1 — Chloropidae, 2 — Bphydridae, 3 — Sphaéro
ceridae, 4 — Drosophilidae, 5 — Agromyzldae, 8 — Sepsidae, 7 — Anthomiszidae, 8 —
Tephritldae, 9 — Heleomyzidae, 10 — QOpomyzidae.
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/—% /% Cas. Slez. Muz. Opava (A), 31, 1982

Conclusions I. Rohédtek: Diptera Acalypirata rajelinii€ severnf Moravy (CSSR). Cist 1.
Tab. 1, PL 1

(1) In the first part of the studies on Acalypterate Diptera of peat-bogs in ‘ e
‘North Moravia, the localities under study have been described. They belong to ‘.‘
three different types of peat-bogs and are distinguished by their position, altitude,
relief, development, climate and vegetation.

~ (2) The material collected on the sites examined (9 181 specimens) is evalua-

"' ted at the family-level regarding the representation of families in samples obtained
by various collecting methods and in samples from particular localities.

(3) The percentage of specimens belonging to different families in the swecp
materia] differs from that obtained by other methods, In the sweep samples the
families with phytophagous species predominate (Chloropidae, Drosophilidae
with the majority of Scaptomyza spp: and Agromysidae) while in the samples col-
lected on excrement, decaying fungi, by soil traps or sifting from decaying vegeta-
tion the Sphasroceridae predominates. The soil trap samples contain comparatively
high proportion of Drosophilidas and Heleomyzidae.

Popisy k fotografifm — Explanation of plates
Foto: ]. Rohéfek

Tab. 1: obr. 5—6 RaSelinit# Skiltek. 5 — oteviend &&st ralelinist¥ s raSelianymi louka-
mi — hlavnt v§zkumné plocha; 6 — charakteristické bifzy a bulty plonfku v severozi-
padnf Zéstl lokality.

Pl. 1: Figs. 5—6 The peat-bog at Skiftek. 5 — open part ol the site with peat-bog mea-
dows — the main study area; 6 — characteristic birches and Polytrichum hummocks in
northwest part of the locality.

Tab. 2: obr. 7—8 RafeHnl3td Repiz, 7 — odumfel§ blatkov§ porost s podrostem sucho-
pyru {Briophorum vaginatum) a rafelinikl (Sphagnum spp.) & Malého mechového jezlr-
ka: 8 -— lagg vfcbodn¥ od Malého mechového jozirka — hlavnf v§zkumnd plocha,
- -- Pl:2: Figs. 7—8 The peatbog at Rejviz, 7 — dead pine forest {Pinus rotundata) with
_______undergrowth of Briophorum vaginatum and Sphagnum spp. near_Malé mechové jezirko
lake; 8 — lagg east of the Malé mechové jezirko lake — the main study area.

Tab. 3: obr. 8 RaZelini5ts Rejviz — bieh Malého mechového jezirka se starfm porostem
borovice blatky. Obr, 10 RaSelini3t¥ Keprnik—Vozka — celkovy pohled na lokatitu s tiii-
kami a okolntm smrkovym porostem.

PL 3: Fig. 9 The peat-bog at Rejviz — shore of the Malé mechové jezirko lake with old
pine forest {Plnus rotundata). Fig. 10 The peat-bog at Keprntk—Vozka — a general view
oa the site with pools and surrounding spruce forest.

Tab. 4: obr. 11—12 RaZeliniitd Kepralk—Vozka. 11 — m&lké jezirko na nejvBtSim rale-
Uniti; 12 — odumfelé smrky na otevfeném radelinisti.

Pl. 4: Figs. 11—12 The peat-bog at Keprnik—Vozka. 11 — a shallow lake in the largest
peat-bog of the site; 12 — dead spruces In the open part of the locality.

Tab. 5: obr. 13 Raseliniits Mald Jezernd — tiiiky v severnf &fsti lokality, Obr. a4 Ragelt-
ni%ts Jezernfk—Slatd — detall s kvetoucim suchopfrem pocavat§m {EBriophorum vagina-
tum}.

Pl S: Fig. 13 The peat-bog at Malé Jezerni — pools in northern part of the site. Fig. 14
The peat-bog Jezernfk—Slatd — detall with flowering Eriophorum vaginatum.

Tab. 6: obr. 15 RalelniStd Milft — celkovy pohled na lokalitu. Obr. 16 RaSelinistd Susl-
pa — celkovy pohled na lokalitu; v poptedi typické tdfiky {8lenky).

Pl. 8: Fig. 15 The peatdog at Milft — a general view on the site. Fig. 18 The peat-bog
at SuSina — a general view on the site with characteristic pools in the foreground.

!
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J. Rohd&ok: Diptera Acalyptrata raSelinist severnf Moravy (CSSR). gast 1.
Tab. 6, PL 6

Tab. 3 Absolutnf a relativnf |procentické) zastoupen! Celedf v celkovém materidlu

z jednotlivych lokalit. Zkratky lokalit jako u tab. 1.

Tab. 3 Absolute and relative (percentage} occurrence ot tamilies in all of the material
obtained at particular iocalities. Abbrevlations of the localities as in Tab. 1

'} Locality Sk Re KV M] IS

-| Pamily n () | n (%)l n (%)) n (%) | (%)
- — ;

. YAcartophthalmidoe 14 040 10 039 1 005 —~ —~=| -~ —_
‘Agromyzldae 154 445| 165 648 83 323 25 822 9 697
Anthomyzidae 60 173 190 746 _ —_ - - —_ —
Astelldae 4 012) -— - — e - - -
Carnidae - - 1 004 2 010 - —_ - —_

.| Chamaemytdae 16 046 8 024 — - —_ — 2 148
Chloropldae 1085 31.33| 884 34.72| 159 8.18 13 4.28 9 6.67
Clusiidae 1 003 — = — — - = —_ -
Diastatldae 25 072 21 082 1 005 — - — —
‘Drosophitidae 298 855| 121 4.75| 168 882 12 3.95 18 13.33
Ephydridae 214 618 97 3.81| 724 37.17| 164 53.95 16 1185
Heleomyzidae 208 6.01 16 0.83 13 0.87 - —_ 1 074
Lauxantidae 2 0006 8 031 1 005 — - - —

« .} Lonchaeldae 2 006 —_ — — — - - — -
Mlicropezidae - _ 1 004 — —_ - _ —_ -
Opomyzidae 94 271 5 0.20 —_ _— — - -— —_
Palloptertdde - —_ 1 004 —_— —_ -— - —_ —_
Plophilldae 2 008 1 0.04 —_— — — —_ —_ —_
Psiitdae 47 136 7 027 8 031 — — - —
Sctomyzidae - 17 049 23 0.86 —_ - 1 033] — —
Sepsidae 78 2.25| 283 1112 18 092 3 089 2 148
Sphaerocertdae 1120 32.34| 575 2258 780 40.5 86 28.29 78 §7.78
Tephritidae 24 069] 131 515 2 010 — _— - -—
Tatal 3 463 100.00| 2 546 100.00) 1948 100.00| 304 100.00| 135 100.00
Locality Mk M1 Su Ck Total
Family n (%) | n (% ln (W) in (%) !n (%)
Acartophthalmidae — —_ — -~ R —_ 25 027
Agromyzidae 5 7.46 8 199 9 324 3 216| 439 478
Anthomyzidae - e - - - - —| 250 272
Astelldae — - - - - - - —_ 4 004
Carnidae — —_ - - 4 036 - — 4 004
Chamaemyidae — - - - — -] - —| 24 o028
Chloroptdae 10 1493| 29 9.63 51 18.35 22 15.83|2262 24.84
Clusildae - - - — — - - - 1 001
Diastatldae - - - — - - - —| 47 051
Drosophilidae — _— 90 29.96{ 128 45.32 80 57.55| o911 9.92
Ephydridae 22 32.84 22 731 42 15.11 7 5.04[/1308 14.25
Heleomyztdae — - — —_ -_ - 1 -'072| 2339 2860
Lauxantldae — - —_ — 1 036 —_ — 12 013
Lonchaetdae —_ - — — — -1 - —_ 2 002
Micropezidae - —_ — - - - - —_ 1 001
Opomyzidae - — — —_ — - 1 072 100 109
Palloptertdae - - - - - - - - 17 0.01
Plophiitdae _ - -— - — — - - 3 003
Psilidae - -} - - — - —_ —| 60 085
Sclomyzidae - -] - - - - - —| 41 048
Sepstdae — — 11  3.85 8 218 2 1.44] 403 4.39
Sphaeroceridae 30 44.77| 143 4751 41 1475 23 1655}28868 3143
Tephrittdae — - - - 1 038] — —] 158 172
Total | 67 100.00] 301 100.00| 278 100.00| 939 100.00 9181 100.00
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Tab. 4 Absolutnf a rélativni (procentickd) zastoupenf Zeled! v nasmfkaném materidlu z jednotlivgch lokalit. Zkratky lokalit: Sk — Skff-
tek, Re — Rejviz, KV — Keprntk—Vozka, K§ — lokality na K. Sn&Znfku {= Mi+Su+Ck), R — ostatnf lokality.

Tab. 4 Absolute and relative (percentage) occurrence of families In the sweep samples from the study sites. Abhreviations of loca-
lcgi!es: Sk — Skfitek, Re — Rejviz, KV — Keprntk—Vozke, KS — localities In K. Sn¥Znfk Mts. {w= Mi+Su+Ck), R -~ remaining lo-
ities. ‘

Locality Sk Re KV N Ks R . ‘Total
Family n (9%} | n (%) | n (%) | n (%) | n (%) |.n (%)
Acartophthalmidae - - - —_ 1 0.08 - - - - 1 0.01
Agromyzidae 151 7.36 164 8.04 83 3.78 18 . 293 39 — 435 8.45 5
Anthomyzidae 55 268 176 8.63 - —_ - —_ - — | 231 343 @
Astelidae 4 0.19 - - - — - - - - 4 0.08
Carnifdae — —_ 1 0.05 2 012 1 0.18 — _ 4 0.08
Chamaemyldae 15 073 8 0.29 - —_— —_ - 2 - 23 0.34
Chloropldae a74 47.44 840 41.20| 158 9.48 102 18.59 32 — | 2108 31.23
Clusttdae 1 0.03 - - - - - — - - 1 0.01 |
Diastatidae 19 0.93 19 0.93 1 0.08 -— —_ —_ —_ 39 0.58 |
Drosophilidae 182 7.89 113 554 188 10.09 288 48.13 29 -— 768 11.39 |
Bphydridae 172 8.38 95 466 | 724 43.48 71 11.55 202 - | 1264 18.74 |
Heleomyzidae 113 5.50 7 - 0.34 13 0.78 1 0.18 1 -~ 135 200 |
Lauxanildae 1 0:05 8 0.39 1 0.03 1 0.18 - — n 0.18 |
Lonchaetdae 1 0.05 —_ - - - - — —_ —_ 1 001 |
Micropezidae - - 1 0.05 - - —_ - — - 1 0.01
Opomyztdae 85 414 a g2o| - - 1 o8| — —| =0 133 |
Pallopteridae —_ - 1 0.05 - —_ - - - - 1 0.01
Plophtitdae - - 1 005 | — - - - - - 1 o001}
Psilidae 43 2.09 7 034 8 038 - -1 - —| s8 0.83 |
Sciomyzidae 16 0.78 23 | 113 - - -— - 1 — 40 0.53
Sepsidae 89 3.36 270 13.24 18 1.08 17 2.78 4 _ 378 5.60 |
Sphaerocer{dae 148 7.21 172 1 844 | 508 30.51 108 17.24 62 —_— 993 14.77
Tephritidae 24 117 131 - 6.42 2 0.12 1 0.18 —_ - | 158 234}
Total 2053 100.00.) 2039 100.00 | 1885 100.00 615 100.60 372 — 18744 100.00




