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Dipterous assemblages of sheep-run droppings in
Hungary (Diptera) L.: Qualitative results*

L. Papp

Dipterous assemblages of sheep-run droppings in Hungary (Diptera) L: Qualitative results — Samp-
ling and survey were completed in two Transdanubian and one Kiskuns4g NP areas in order to assess ele-
ments of community organisation of coleopteran and dipteran assemblages. Isochronous sheep droppings
were selected and covered by isolators (as photoeclectors). The distances of isolators were measured and
these data were converted into coordinate values yielding a “map of droppings”. In 32 samples 11 215 ex.
of 122 species were recorded. For locating droppings, the flies may be divided in two groups: a) good
flier species with ability of long-distance detection of smells and b) small or minute flies, which use the
pasturc vegetation as take-off grounds, blown by the wind randomly to places close to droppings and
which are orientated by smells from a short distance. Pan traps (30 x 4 X 4 X 0.1 m samples with more
than 15 000 flies) fix the insects landed on given points of sheep-runs from the aerial plankton in surpriz-
ingly high number. Species developing very far from pastures were also captured which are obviously not
members of the coprophagous or pasture assemblages.

INTRODUCTION

The scientific cognition of the flies colonizing on and breeding in sheep droppings is
still rather scanty. Sheep is an animal species alien to all landscapes of the present Hun-
gary (Papp 1993), it was introduced into the Carpathian Basin only some seven thousand
years ago and it became mass only two or three thousand years ago. The fly populations
found on and breeding in sheep droppings on pastures are recruited from the flies breed-
ing in cattle pats, in droppings of horse and of cervid games (Rohd4cek 1984, Papp 19854,
1993).

Some of the earlier literature stressed production biological or veterinary importance
(Olechowicz 1974, Papp 1985b). Formerly we studied interactions of flies and dung beet-
les in dry sheep pastures (Ad4m 1986, Papp 1985a, Papp and Adém 1986), which surren-
dered usable data but that pioneer work has not been accomplished. It seemed necessary
to collect more data on the species composition of the flies on sheep droppings in all
parts of Hungary. Indeed, some collectings had been made and whose results were pub-
lished (Papp 1993).

As noted by Papp (1993) the species composition of the dipterous assemblages on
sheep droppings does not seem less rich than that of the flies on other dung. A compari-
son of the species composition of the dipterous assemblages with those on dung of other
hoofers (cattle, horse, etc.) did not indicate any significant difference (Rohédcek 1984,

* This study was supported by the National Scientific Research Fund (OTKA) No. 3188.
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Papp 1985a, 1993), e.g. any species on red deer droppings may occur on sheep drop-
pings. It is‘; possible that some specimens are from the pastures of cattle (even rather dis-
tant from- these sheep-runs) but it is sure that at least a part of the specimens is autoch-
thonous (emerged from sheep droppings on their pasture).

As a part of the project “Zoocenological structures” supported by the National
Scientific Research Fund (OTKA No. 3188) sampling and survey were made on drop-
pings of dry sheep-runs in two Transdanubian (W Hungary) and one Kiskunsig NP (C
Hungary) areas in order to detect elements of community colonisation of coleopteran and
dipteran populations. In our present studies we were to collect data on the steps of com-
munity organisation of these pioneer assemblages and also on the source of specimens
colonizing droppings. In this paper only the qualitative results with the data matrix are
published.

MATERIALS AND METHODS

Sampling and survey were made on droppings of dry sheep-runs in two Transdanu-
bian (Z4moly, Forraspuszta and Vértesbogldr) and one Kiskunsag NP (Kunszentmikl6s:
Janovics-hodélyok) areas. When sampling 20 seemingly isochronous (1 to 2 days old)
sheep droppings each were selected and covered quickly by metal-and-glass isolators;
isolators worked as photoeclectors for collecting flies. The flies crawled up into the isola-
tor and were narcotized by chloroform. Beetles were manually selected thereafter (al-
together 70 coleopteran species recorded, published elsewhere). Flies are colonizing and
females lay eggs on fresh droppings of one or two days; droppings lose most of their
odours attractive for females later (one day in hot summer, two or more days in cool
autumn weather). During one day (and night) or two days also the beetles can colonize
droppings in high numbers (as for abundances as well as species numbers). Since we
were to study both insect groups on the same droppings, droppings of that age were se-
lected for sampling. The sampling were usually made at a 100 to 300 m distance from the
sheep-pens. The mean quantity of sheep droppings per surface units is very low in these
dry sheep-runs (cf. White 1960, Olechowicz 1974). At those places sheep were grazing
(and stayed for some time) before entering and just after leaving the sheep-pens; the den-
sity of sheep droppings is much higher (20 to 30 times higher) in these places than the
mean density on the sheep-runs (an estimate is ca. five pieces/day/hectares calculated for
one grazing sheep on 1 ha).

The distances between isolators were measured and the distance data were con-
verted into coordinate values by a software (“Profly 1.1”) resulting in a “map of drop-
pings” (orientated to the N).

Imagoes collected by the isolators were kept in vials with the number of the isola-
tors and identified in the laboratory. So as regards individual sheep dropping, a counting
and not an estimation of the dipterous specimens was performed. It is a matter of course
that as for the relationships, the species composition of the given sites, etc. these count-
ings were reduced in summary values in order to estimate parameters.

In order to detect the sources of coprophagous and other populations of sheep-run
flies, pan-trapping of the insects falling down from the air-plankton was made parallel to
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collectings with isolators. In each case 16 (4 x 4) 0.1 m? pan traps of indefinite (dull
creamy) colour were exposed in a 30 X 30 m network for three hours in one sampling
(oriented to the wind direction). Water with some detergent was used; insects were fil-
tered out and preserved in 70% alcohol for study.

Air temperature just on the ground and at a depth of 5 cm were measured in °C. The
wind speed was always measured at 3 m height (supposedly the height of air-borne
minute dung inhabiting flies).

In several cases singling for flies and beetles were also made in order to supplement
data.

The voucher specimens are deposited in the collection of the Department of
Zoology, Hungarian Natural History Museum, Budapest.

RESULTS AND DISCUSSION

Data of flies captured by the isolators are summarized in Table 1 (altogether 11 215
specimens). At Forrdspuszta (below: FP or F) in 1992 four, at Vértesboglér (VB or V) in
1992-93 seven, at Kunszentmiklés (KSZ or K) in 1991-94 21 series of samples were
taken (VB930914 was formed from 6 isolator samples only). When coding the samples,
two or three letters for the site and two numerals each for the year, month and day were
used (e.g. VB930914 is for the Vértesbogldr site on the 14th of September, 1993).

In the data matrix of 122 X 32 = 3904 cells there are only 655 non-zero cells. At
Forrdspuszta 650 specimens of 55 species (mean number of species per sample series is
23.5), at Vértesbogldr 884 specimens of 60 species (mean species number/ sample series
is 21.43), at Kunszentmikl6s 9 681 specimens of 96 species (mean species num-
ber/sample series is 16.6 spp. for 1992, 19.75 spp. for 1993 and 24.0 spp. for 1994) were
collected.

In 32 sample series a total of 11 215 ex. of 122 dipterous species (in 28 families)
were recorded. There are only eight families with four or more species (Scatopsidae 4,
Hybotidae 7, Phoridae 6, Sepsidae 7, Sphaeroceridae 37, Carnidae 5, Anthomyiidae 6,
Muscidae 9; total 81).

As it has been established formerly, dipterous populations and their assemblages on
sheep droppings are extremely disproportional and show characteristics of pioneer col-
onizers.

Corroborating former findings, it was found that sheep droppings have no autoch-
thonous Diptera faunule. Almost no species was found which had not been included in
Papp’s (1992) table for dipterous species developing in pasture dung in Hungary. The list
of species given in Table 3 of Papp (1993) for imago samples collected on sheep drop-
pings from different parts of Hungary is nearly identical with the present one. The
sphaerocerid species Coproica lugubris is the most characteristic species for sheep drop-
pings in all the three sites (and it is also dominant unless the masses of C. vagans do not
suppress it). )

The occurrence of the 122 species at the three sites are FVK 28, FV 2, FK 13, VK
18,F 12, V 12, K 37 species, respectively.
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The Jaccard index (species identity, paired comparison of the sites) of the three sites
are

Jrk=0.373,Jpv=0.353 and Jyxk = 0.418

The Jaccard-index values of some samples from the same locality are as follows
At Kunszentmiklés sampling was taken on the 19th of May in all the three years
(1992: 78 ex of 24 spp.; 1993: 543 ex. of 25 spp.; 1994: 744 ex. of 36 spp.):

Jo3=15/34 = 0.44; I 4 = 17/43 = 0.40; J3.4 = 15/46 = 0.33.

The species identity of the Kunszentmiklés samples taken on the 14th and 15th of
June, 1994 (135 ex. of 18 spp. and 339 ex. of 21 spp.) is: J;» = 11/28 = 0.39.

The only day when we managed to collect two series of samples (adjacent to each
other) was at Forrdspuszta on the 3rd of June, 1992. The Jaccard index value of the two
series (348 ex. of 34 spp. and 206 ex. of 23 spp.) is: I > = 18/39 = 0.46.

These values respectively show that we must not state that any geographical dif-
ference has been proved for these three sites. A good part of the species found only at
Kunszentmikl6s, namely Drapetis flavipes, Sepsis neocynipsea, Aphaniosoma hungari-
cum, Tethina sp., Pelomyiella hungarica, Norrbomia hispanica, Norrbomia somogyii,
Coproica digitata, Coproica pusio, Leptometopa niveipennis, Lispe sp. (not all are copro-
phagous), is characteristic for the salty grasslands of Central and Eastern Hungary. All
the other differences in species composition may be attributed to the smaller than opti-
mum sample size (e.g. the number of shared species is largely proportional with the total
number of specimens caught). That is, no more than pecularities of pastures in the salty
grassland are to be recognized when comparing the sites. Sample sizes of the two Trans-
danubian sites are not large enough to represent more than the dominant-subdominant
species of the assemblages and representatives of some rare species randomly. This is
why the differences are seemingly so large between the samples (see Papp 1993). Ex-
treme differences were found in the numbers of colonizing flies (incl. a dropping with
I 566 dipterous specimens, KSZ930602) but there were also droppings without any fly —
particularly so for springtime and hot summer samples (remember: numbers given in
Table | are reductions of 20 isolators each). Invariances are detectable for dominant-sub-
dominant species only. In order to estimate the effect of randomness in the results in 20
isolators, computer simulations will be performed in the near future.

At the site of Kunszentmiklds the sample series collected in the spring of 1993 and
1994 are characterized by a comparatively high total abundance and by extremely high
abundance of three Coproica species (Coproica ferruginata, C. hirticula, C. vagans: the
dominant one), which develop mainly in dung heaps and in animal houses, The causes of
those results are that dung was removed from sheep-pens and it was humped beside
them. NW winds blew thousands of sphaerocerids from there into the grassland. And al-
though all the three species normally develop in sheep droppings (Papp 1985a), the sheep
droppings proper and present were not enough to maintain their high abundance; the ima-
goes were blown to and fro on the "puszta” (according to the mechanism described
below) and their number decreased from week to week. The emergence of the next
“"generation” was not enough to replace aged imagoes which died in the meantime. A
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Elachisoma aterrimum
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Lispe sp.
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Agria Iatifrens

Ravinia striata
Bellieria melanura

Tachinidoe sp.

Scisridos sp. 2,

Total specimens
Total species

Berger—Parker index (x1000)

Table | (continued)
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similar but quicker process was detected in June, 1994. In the autumn of 1993, samples
were taken in the increasing phase of that process only.

Based on our field observations, we may divide the flies according to their beha-
viour for locating droppings into two groups: a) good flier species with ability of long-
distance detection of smells (Adia cinerella, Musca spp., Neomyia cornicina, etc.) and
b) small or minute flies, which use the pasture vegetation as take-off grounds, blown by
the wind randomly to places close to droppings and oriented by smells from a short dis-
tance. These small flies do not fly away from droppings when disturbed but just crawl or
jump off and hide among the grass roots, etc. in order to keep olfactory contact with the
droppings. By knowing this we left droppings after selecting them (and sticking poles
nearby as signs) for at least half an hour, before we covered them by our isolators.

As it was experienced in very dry sites like localities in Afghanistan, not only copro-
phagous species are collectible on droppings but also those flies which are attracted by
the higher humidity on or in the close vicinity of the droppings (mostly phytophagous
species of the families Agromyzidae and Chloropidac).

Pan traps (30 x 16 samples with more than 15 000 flies) fix insects havinglanded at
given points of sheep-runs from the aerial plankton in surprizingly high number. Most of
the important coprophagous species were also collected this way. Nevertheless, species
developing very far from pastures were also captured which are obviously not members
of the coprophagous or pasture grass assemblages (detailed results will be published in a
subsequent paper).

The results of quanlitative analysis of our data matrix with more sophisticated meth-
ods will be published in subsequent papers.
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