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The comparison of the Carabidae and Staphylinidae during the years
1971—1981 indicates the start of extinction of less anthropotolerant spe-
cies and their substitution by more tolerant species. All cenoses became
mutualy more similar during 1981 than during 1971. The principal reasons
of the observed changes is the local nitrification of the soil by the unghu-
late excrements, on one hand, and the general humidization of climate in
Pavlovské kopce hills on other hand. On the basis of the present mate-
rial, it is impossible to decide if the humidization is an effect of natural
climatical changes or if it is a result of the finishing two large water
dams. Irrespective the remaining open question, the fact that Pavlovské
kopce hills lose the character of an ecologicaly diferenciated and valuab-
le macrohabitat represents a serious warning for future.

The limited area, the neighbourhood of agricultural lande subjected to the
influence of the intensive agriculture, constructions of large water dams, high
stands of game animal and the pressure by the tourism, are the factors res-
ponsible for the changes in the geosystem of Pavlovské kopce hills at pre-
sent. These changes are so extensive that the questions arise, if the pro-
tection measures may correspond the expected effect. Several efforts to solve
the above question occur in the discussions of specialists and in literature
[Grulich, 1979; Povolny, Sustek, 1982) as well. The aim of present
paper is to contribute to this discusion by some concrete data based on a com-
parison of Carabid and Staphylinid communities in five geobiocenoses ol Pav-
lovské kopce hills, where both families were studied during the vegetation
periods 1971 and 1981.

Material and methods

The beetles were sampled in the segments of geoblocenoses belonging to the
followlng groups of geablocens: COrni Quercela deg. [oak vegetation tier), Carpini
Querceta [oak veg. tier), Fagi Quercetg [Beech-oak veg. tier), Tiliae Acereia inf.
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and Tiliae Acereta sup. (pech-cak and oak beech vegetation tier), (Zlatnik,
RauSer, 1966). The segments were placed as showes fig. 1. No changes in the
plant communities composition and in their spatial structure were observed in the
geobiocenoses CoQ deg., CaQ, FQ and in TAc sup. if comparing their state during
1971 and 1981, The original vegetation cover in the TAc inf.,, however, was dlsplacéd
by continuous cover of Urtica dioica in herbaceous stratum and by Sambucus nigra
in shrub stratum. This change can be interpreted as a consequence of washing the
ungulate excrements down from the slopes above this geobiocenosis and of the nitri-
fication of the soil.

The pitfall traping was applied for sampling beetles. Ten traps with 2 % solution
of formalin were exposed in the middle of each geoblocenosis, in one line, (n about
10 m distance. The traps were stationed on same places during both seasons. The
maximum error of the stationing of the traps corresponds about 5—10 m. The Leetles
dropping into the traps were sampled during one month intervals,

The following Indices were applied for the mathematical evaluation of the results:
Jaccard's index of similarity, Renkonen's index dominance ldentity, Shannon-Wiener's
index of diversity, Simpson’s Index of dominance concentration. Weight average cluster-
ing was applied for the classifigation of species spectra,

The differences in the spectra studied

The comparison of all Carabidae and Staphylinidae communities {s hased on 13 875
individuals belonging to 130 species (tab, 1). The number of individuals and the
biomass were larger during 1981 than during 1971 [tab. 2]. The only exception is CoQ
deg. where the number of individvals was lower 1981 than during 1971 but the
biomass was much larger due to Immigration of twa large sized specles, wiz. C. coria-
ceus and C. hortensis, from the surrounding forest geobiocenoses, The species number
observed during 1981 was larger than during 1971. The higher number of species
was proportional to the higher number of Individuals. The low value of the sum of
dominances in such species, the limited numbers of Individual and the low dominance
of the specles which oceured either during the year 1971 or during the year 1381,
indicate that these species could be ex-
pected to opccur in every geobiocenosis
studied during a correspondingly long
period. In our samples the occasional im-
! migrants from the surrounding agricul-
FQ _ - tural land (Amara spp., Harpalus spp.)
and from the lowland forests (B. multi-
punctata, P, anthracinus), (tab. 1] ware |
found.

The striking change In the spacies spec-
ra observed was the decrease of abun-
dance jn the myrmecophilous Staphylinid
Z. humeralis in TAc Inf. It was caused
by a total destruction of the nest of
Formiea sp. The high number of indivi-
duals of psychrophilous F. suleata 'n TAc
Inf. observed during 1981 Is probably due
to the increas In the bumidity of mesooli-
mate of the Pavlovské kopce hills, The
occurence and the surprisingly high abun-
dance of the Staphylinid O, mus might
be interpreted as an effect of Its general
expansion to the northwest directlon. Its
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Fig. 1. Dislocations of the geoblocenoses

studied !n the Paviovské kopce hills

[CaQ) — Corni Querceta, FQ — Fagi Quer-

ceta, TAc s. — Filliae Acereta superiora,

TA¢ i. — Tilline Acereta inferiora, CoQ
deg. Corni Querceta degener).

occurence was known from only a few localities in south Slovakia until 3871,
I1ts first findings in Moravia were registered during the year 1971 (Sustek, 1977).
In view of its present extensive occurence in the immediate parks of centrum of Bra-
tislava during 1981 (Sustek, unpublished] the quastion, arises, If this species is a
cultural follower, expanding in a similar way as seme ruderal plants do.

The most striking change observed in CaQ, TQ, TAc inf. and TAc sup. Is the ab-
sence or an extreme decrease in the abundance of C.cancelatys and C. ulrichi. The
ecological niche left by them has been occupied by C.hortensis and, In a limited
scale, also by C. coriaceus, €. nemoralis and A. ater. The proportion of the biomass
dominance of C. cancelatus and C. wirichi during 1971 and of C. hortensis during
1981 is aproximately equal [fig. 2). This change could be seemlingly interpreted as
typical effect of the interspecific competition between the equally sized species In
the same trophical level. This interpretation is, however, not acceptable because of
the high abundance of C. hortensis which it reaches in some anthropogenous influenced
forests, in coniferous monocultures, clearing and in some urban parks. Consequently
this phenomenon is not an effect of the preference of such biocenoses but an effect
of a high degree of tolerance of anthropicaly changed habitats, €. horiensis reaches
high abundance Iin such habitats due to the lacking competition pressure by less
tolerant species, Contrary, C. cancelatus and C. ullrichi are the first Carablds in
central Europe disappearing from the disturbed ecosystems [Idealized transsect Ze-
lezné studienka, Sitniny, Horsky park and Kalvéria In Bratislava, Sustek., unbub-
lished: Kohoutov, Sustek, 1981; so-
me parks in Brno, Sustek, Vagédtko,
in press). They do not occur In the pre-

sent urban ecosystems. Fram the above po. g? 5 r = i R B 5 5
facts It followes that the disappearence Rdm.g g o o Z g g £z 3
of these species represents a start of the
extinction pf less anthropotolerant species 80— I_iijJ
and of thelr substitution by more tolerant ] %
anes. g 2
The species spectrum in CoQ) deg. inclu- 4
ded only characteristic xerothermous spe- = 3
cies L. cassideus, D, rufipes, H. picipes and get——e L = -
S.erichsoni) and the species of cultural % 'év %:- ;_ 5 Z ';ﬂ g "; z_ :ﬁ
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Fig. 3—5. Clustering of the species spec-

tra observed during 1871 and 1981 after

their dom!nance of biomass [fig. 3), do-

minance 2f activity (fig. 4) and after

the similarity of species composition (fig.
5). [Abbreviations as in fig. 1).

Fig. 2. Relations of the dominance of
biomass of the large sized Carabidae and
of other species [n four forest geobioce-
noses during the year 1971 and 1981,
~_|Abbreviations as in fig. 1.)
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Fig, 6—8. Clustering of specles spectra separately for the years 1971 and 1981 after
the similarity of species compositon (fig. 6], dominance of activity (fig. 7) and after
dominance of biomass [fig. 8). [Abbreviations as in fig, 1.]

steppe (P. cupreus) during the year 1971 (tab. 7). The large individual number of
C. coriaceus and C, hortensis was sampled there during the year 1981. This seems
to be a consequence of the humidization of the climate anabling the immigration of
typicaly arboreal mesohygrophylous species into this extremely warm and dry ha-
bitat. This immigrations is major not pnly during the autumn, when the annual dyna-
mics of C. coriaceus and of C. hortensis reache their maximums but it increases con-
siderably also during high summer months.

|

Biocenotic relations of the communities compared

Two groups of gecbiccenoses corresponding to the sampling years 1971 and 1981
can be distinguished on the basis of the similarity of the species spectra, This two
groups are observed even if the identity index applied for their comparison (fig. 4
and 5). The clustering according to the identity of activity dominance and biomass
dominance is influenced also by the topographical distance between the geobiocenoses.
The less distant geobiocenocses form the
clusters on a higher level of similarity
than the more distant do. If we exclude
the extremely xerothermous CoQ deg.; all
geobiocenoses form the clusters on relati-
vely high levels of similarity and in a
close wvariability range of the values of
similarity indices. The changes In each
of these four geobiocenoses resulting du-
ring the ten years period are so important
1 that none of them forms a cluster itseli,
=1 e.g. FQ 1971 with FQ 1981 etc. Only the CoQ
deg. forms such a cluster an very low
level of similarity due to its extreme
ecotopical conditions. The low level of
clustering demanstrates that the CoQ deg.
1941, starts to become more similar to the
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Fig. 9. Alpha-diversity of Carabidae and

Staphylinidae calculated after dominance

of activity and dominance of biomass in

individual geobiocenoses during 1971 and
1981. [Abbreviations as in fig. 1.)
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remaining four geoblocenoses than te CoQ
deg. 1971 due to an exitensive immigra-
tion of C.coriaceus and C, hortensis. It
may be expected that the CoQ deg. will

form a common cluster with the forest geobiocenoses during the following years, if the
present trend will continue.

The similarity dendrograms (fig. 6—8) computed separately for each year of samp-
ling ([197%, 1981) show that all compared communities were mutually more similar
during 1981 than during 1871, The exchange in the placing of the TAc Inf, and TAc
sup. in the dendrograms of dominance identity Is due to decrease in dominance of
A, ater in TAc sup. and due to the general increase in dominance of C. hortensis.
All three dendrograms evidence that the fauna of Carabidae and Staphylinidae was
much less differenciated during the year 1881 than during the year 1971.

Alpha-diversity of compared communities

The changes in the alpha-diversity were observed only in three geobiocenases, viz,
CoQ deg. TAc inf. [fig. 9). The decrease in the alpha-diversity of the CoQ deg. is
caused by the immig:ation of a high individual number of C. coriaceus and C. hartensis
and by the decreasing of individual number of all species occurring in this geobio-
cenosis ten years ago. The decrease in the alpha-diversity in TAc Inf. Is caused by
the extinction of C.ullrichi, C.cancelatus, Z.humeralis and by the increase in the
abundance of C.horfensis. The alpha-diversity in CaQ, FQ and TAc sup. increased
slinghtly during the period 1971—18981, if applying the activily dominance as a crite-
rium for the caleulation of alpha-diversity. It decreases slightly during this period,
If applying the biomass dominance as such criterium due to higher numbers of Targe
sized species, viz, C.corigaceus, C.hortensis, The changes of alpha-diversity expressed
by Simpson index of dominance concentration are more conspicucus from the same
reason than those expressed by Shannomn Wiener's index. The geobiocenoses in
which the alpha-diversity decreased are situated on the southeastern slope of Pav-
lovské kopce hills. The geobiocenoses with Increased alpha-diversity are situated
on the northern slope vhich is more close to the new water dams.

Discussion and conclusions

All these facts, viz. extensiver immigration of typical forest mesohygrophi-
lous Carabids into the grass steppe (CoQ deg.), the increase in abundance
and biomass of both families in the samples from all geoblocenoses, the nive-
lization of abundance and biomass in CaQ on the level existing in the re-
maining three forest geobiocenoses indicate the increase in humidity of the
whole area of the Pavlovské kopce hills and a more intensive secondary pro-
duction at the trophical level of Carabidae and Staphylinidae. Consequently
it can be concluded that the life condition of Pavlovské kopce hills became
more favourable for the majority of Carabids and Staphylinids during the
period 1971 and 1981. Contrary, the extensive number of arboreal immigrants
into the CoQ deg. represents a potential endangerment by extinction and de-
struction of the characteristic xerothermous fauna in this geobiocenose. The
increase of abundance of Carabidae and Staphylinidae in CaQ must also be
viewed upon from a similar point of view. According to its geobiocenological
characteristics this geobiocenosis suffer from the lacking humidity during
the summer period. So, the obvious humidization of this genbiocenosis appears
to be responsable for the changes in its natural abiotic condition. These facts,
viz. the tendency of disappearing differences between the individual geobio-
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cenoses, the .starting extinction of some species and the occupation of the
left ecological niches by some species tolerant even to the conditions of
some urban ecosystems indicate that Pavlovské kopce hills lose the properi-
ties of a biotically valuable and ecologicaly differenciated geosystem. The
decrease in the alpha-diversity common to both communities of Carabids and
Staphylinids in the southeastern slope on one hand and the stability or
a slight increase of alpha-diversity on the northern slope on the second hand
show that there does not exist any general trend in changes common to the
whole area studied. The most extensive changes were ohserved in the places
where the soll was nitrificated and where, consequently, the vegetation cover
was changed. All changes observed in the communities of both families appear
still to be of a more quantitative character and, more or less reversible. A final
reply to this gquestion can be responsibely given only on the basis of
a continuos monitoring of these communities. On the basis of the present
material, it is rather difficult to decide if the increasing humidity is caused
by the construction of the adjacent dams or if is only a result of natural
climatical changes during the period 1971—1981. It is impossible, at pre-
sent, to decide which of these two possible factor prevails, Only a continuous
monitoring may consequently decide wheather the changes observed in the
species spectra and in the dominance structure are persistent or wheather
the reducing populations of existing species resistant to all these changes
may survive due to selectively active pressures. We may imagine that seg-
ment of such resisting populations might occupy the left ecological niches
futurely, so that the original species composition could preserved even under
a continuing pressure by some anthropogenous factors. Irrespective of the
remaining open questions the fact that the macrohabitat of the Pavlovské
kopce hills loses its original character offering reasons for its legal protection
is a serious warning for future.

Translated by author
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POROVNANIE FAUNY CELADI CARABIDAE A STAPHYLINIDAE VO VYBRANYCH
GEOBIOCENOZACH PAVLOVSKYCH KOPCOV R. 1971 A 1981

Zby3ek Sustek

Porovnanie fauny bystruSkovitfch a drob&ikovitych 1. 1971 a 1981 ukézalo, Ze na Pav-’
loyskych kopcoch antropotolerantmejSie druby bystruSiek za&inajd vytlagat menej tole-
rantné druhy. Rozdiely medzi porovndvanymi spolodenstvami sa r. 1981 zmen3ill
Za hiawvné prig¢iny zistenych zmien moZno povaZovaf lokdlnu nitrifikdciun pddy exkre-
mentm! lovnej zveri a vSeobecna humidizdciu klimy Pavlovskych kopcov. Podla doslal
giskaného materidlu v3ak nie je moZné jednoznafne rozhodnit, & je humlidizécia
I'_:nmy prejavom prirodzenych klimatickych vykyvov alebo désledkom dokonéenia dvoch
nadril Novomlynského vodného diela. Hoci tato otédzka zostédva otvorend, moZng kon-
- Statovaf, Ze Pavlovské kopce strdcaju vlastnosti ekologicky diferencovaného a hodnot-
‘mého oelku, So predstavuje varujici podnet na revizin doteraj§fch sposobov ich
L ochrany.

DoSlo 9. 7. 1982

CONOCTABJIEHHE ®AYHB CEMEHCTB CARABIDAE M STAPHYLINIDAE
B M3EPAHHBIX TEOBHOULEHO3AX TIABJIIOBCKHMX XOJMOB (PAVLOVSKE KOPCE)
B 1971 ¥ 1981 IT.

36nimes Hlyerex

Conocrannenite gaysn JXyReIM M KOPOTKOHAIKPEUAMX &ykoB 8 1971 m 1981 rr. noxasano,
sro A4 [lasrosckax xoamax (onee AHTPONOTONEPAHTHHIE BHIS JRYKEMMII HAYMHAIOT HLITECHATL
 Memec TONSDAHTHHE BHAN, PAIHHIN MEXAY CONOCTABAAEMHIMM coobmectaamu s 1981 TORYy
ysssaiancs, OCHOBHLIMM IPHEMHAME OOHADYRCHHEIX MSMEHERHIl MOMHO CUMTATH JOKANLHYI
MMTPESMEALNIO TOYBEL IKCKPEMEHTAMH JHYHM W O0IY®D IyMHEOHsaumio Kaumara Ilasnosckux
& T8 Ha ocuose no cux O0p TOJXYHEHHOTO MATEPHANA HEBO3IMOMHO, BOPOYEM, ONHOIHAUHO
| PRSDEWNITE, ABNHETCA-NH TYMAAM3AUMA KAHMATA TIDOABJACHHEM eCTECTBEHHBIX KJIWMAaTHHECKHX
 Womefasinil, WAM OPENCTABAAET OG0 NOCHENCTBHe 3aABEPHIEHASH CTPOMTENLCTBA ABYX OACCHHOE
| HomoMaAMHCROTO THADPOTEXHNYECKOTO COOpy:keHus. XOTS 3TOT BOMPOC OCTACTCR OTKPEITEIM, MOMHO
| WomcTaTHpoBaTs, 70 [laBnoBckde xonMa TEPAIOT CROKCTBA SKOMOTMYECKHE AW(dEpERIMpoBaH-
SO0 W UeHHOTO KOMIUIeKCAa, 4TO HBJIAETCH NpPexoCTePeraliHM NpPeASHAMEHOBAHHEM M TOAYKOM

| A% PEENIMH TMPEINAVITEX CHOCOGOB MX OXpaHbl,
1
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