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Pokyny pro autory

Zpravy Vlastivédneho muzea v Olomouc: otiskuji pavodn( védecké ¢lanky a odborné
prace prirodovédnych i spolecenskovédnych oboni. Déle uverejiiuji drobnd odborna sdélent
z uvedenych obort, recenze, Clanky k iubilefm atp.

Prednostné jsou uvefejnovany price souvisejici s programem Vlastivédného muzea
v Olomouci.

Uprava rukopist

Rukopis musi obsahovat (1) nezkracené jméno a pfijmeni autora, (2) Cesky nazev prispév-
ku a jeho cizojazyény pieklad, (3) text odpovidajici CSN 88 0220 - dprava rukopisu pro
sazbu. Pfispévky jsou psdny strojem cernou pdaskou po jedné strané kanceldfského papiru
(ne praklepového) formatu A4 (210 x 297 mm), 30 fadek na stranku s 60 dhozy na fadku.
Text zacind 25 - 30 mm od horniho okraje a 25 - 30 mm od levého okraje stranky; ukoncen
je nejméné 15 mm od horntho okraje. Titulky, ani Ziadna jind slova v textu nepiste velkymi
pismeny. Hierarchii titulkd oznacte na okraji textu (napf. T-1, T-2, T-3). Pouzivejte kulaté za-
vorky. Poznamkaou ,pet” na okraji listu Ize navrhnout petitové partie.

Tabulky fadte za rukopis na zvlddtnich listech a oznadte je ndzvem a vysvetlivkami.
Obrazové piilohy je nutno co nejvice pfizpGsobit zrcadlu Zprav (tj. 165 x 240 mm). Kres-
by musi byt tudi na bilém nebo prasvitném papiru. Sila ¢ar a velikost pismen popisu musi
byt imeérnd predpoklidanému zmenseni. Fotografie (jen ¢ernobilé) musi byt ostré a kontrast-
ni na lesklém papiru. Na zadni strané je oznacte jménem autora, zkrdcenym ndzvem prdce
a ¢islem obrizku, Popisky k obrazkam (soucdst formatu!) jsou pfiloZzeny na zvlastnim listu
s oznacenim Obr. (fig.) - ¢islo - nazev (popf. datum a autor nebo pramen).

Clanky mohou byt zpracovény i na PC AT v prostiedi Win Text nebo v Text 602. Nasta-
veni v T 602: vstupni / vystupni kéd: LATIN 2, pifpona souboru: 602, zobrazovat CR: ano.
Text musi byt psan bez zarovnavini vpravo, bez ohledu na pocet thoza na fadku. Pfi zpra-
covdvani tabulek je nutné pouzivat tabeldtoru ("Tab" na kldvesnicil, ne mezernik. K disketé
nezapomente piiloZit vytistény text, popfipadé poznamky.

Pfi psani spolecenskovédnych pfispévki je doporuceno pouzivat poznimek (1. ¢islo bez
zavorky nebo krouzku vysunuté nad fadek).

V prirodnich véddch doporucujeme pouzivat jména autora a letopocet v zdvorce. Zdklad-
ni pravidla citaci obsahuje CSN 01 0197 (Bibliografickd citace). Seznam literatury obsahuje
jen citované prace. Je-li tomu jinak, je nutno tuto skute¢nost vyslovné uvest.

U pavodnich praci pfipojte cizojazy¢ny souhrn, ktery informuje o obsahu price a novych
poznatcich. Pripojte jej v nékteré ze svétovych feci u viech ¢lanka, které mohou mit vy-
znam pro zahraniéni ¢tendfe, nebot Zpravy VMO jsou odebirdny i v cizing,

Po dohodé s redaker je mozno piijmout i cely cizojazycny piispévek s ceskym souhrnem.

Na konci pfispévku uvedte plnou adresu autora véetné akademickych titult a postovni-
ho smérovaciho ¢isla (4).

Rukopis musi byt doddn ve dvou exemplarich.

Zaslangé pfispévky jsou projedndny v redakéni radé. O prijeti ¢lanku bude autor vyrozu-
mén plsemné a vydavatel s nim uzavie pisemnou smlouvu obsahujics podminky ve smyslu
autorského zdkona.



Apdvy Vlastvddmebo miees v Clloiemeadi i

AL R N I YRR

Sezonni dynamika netopy¥iho spoletenstva (Chiroptera) JavoFicskych
jeskyni v letech 1989 az 1991.
Seasonal dynamics of the bats community (Chiroptera) in the Javoficko
caves {Czech Republic) in years 1989 to 1991,

Martin Koudelka

Uvod

Javoficské jeskyne predstavuji nejvétsi jeskynni systém severni Moravy, Vzkum netopy-
ri zde byl zahdjen iz pied vice nez padesati lety, Behem druhé svétové vilky zde sledoval
netopyry K.Kostron (Kostron 19441946, Grulich 1949). Z jeskyné Svécend dira viak pochad-
i ndlez netopyrd pro studijni dcely jiz z 3. dnora 1856 (Remes 1927). Pozdéji se vyzkumu
netopyrt na lokalité vénovali |.Gaisler a Z.Rumler (Gaisler 1962,1972, Rumler 1966). Od té
doby byla lokalita jesté nékolikrdt navstivena, ale vysledky byly kusé a doposud nebyly pu-
blikoviny.

19. srpna 1989 pii ndhodné ndvitéve jeskyni jsem napocital 123 vrdpenci malych (Rhi-
nolophus hipposideros). Tento nezvykle vysoky pocet netopyri v podzemi v mimozimnim
obdobi mne inspiroval k jejich pravidelnému sledovani.

Tato prace podavd vysledky pozorovdni z dvouletého abdobi (srpen 1989 2z srpen 1991).
Poprve byla lokalita sledovina i v letnim obdobi, coz piineslo zajimavé poznatky o pocet-
nosti a chovdni netopyra,

Za podporu a umoznént vyzkumu dékuji sprave Javoricskych jeskyni, jmenovité ).Sndse-
lovi aing. L.Pinkavovi. Dik patfi také viem, ktefi se acastnili terénnich praci: Z.Buficovi,
ZO) €SS Barbastellus, M.Sndselove, M.Prachovi a dalsim, Za cenné rady a pripominky v pro-
behu pract na lokalite i pii zpracovdn( vysledkd jsem zavdzdn RNDr. Z.Rumlerovi,

Obr. |
Poloha sledované lokality, The place of the locality under study.

JAVORICKO



Popis lokality

Jeskyné se nachazeji v kopci Spraiku (535 m n.m.) asi 1 km )V od obce Javoficko (okr.
Olomouc) v kvadrétu sifového mapovani 6367.

Nadmoiskd vyska horniho zpiistupnéného patra jeskyni je 442 az 462 m n.m. Delka pra-
videlné sledovaného dseku ¢ini 720 m. Je tvofen rozmérnymi chodbami a démy s vyskou
stropu 2 a¥ 15 m. PlevdZna ¢4st prostor je s bohatou krdpnikovou vyzdobou a lezi 8 az 55 m
pod povrchem zemé. Pravidelné sledovany tsek je propojen tizkymi chodbami a puklinovy-
mi propastmi s ostatnimi prostorami systému. Tyto byly sledovdny pouze pifleZitostng
v zimnim obdobi a vwsledky nejsou souasti této price.

Okolf jeskyni tvofl krasové tzemi s ¢etnymi drobnymi jeskyfkami a skalnimi Skvirami,
porostlé bukovym lesem s pifmési modiinu a javoru, Okoli jeskyn je pomérné husté osidleno.

Podrobny popis prostor viz (Louckovd 1963).

Obr.2
Planek Javoficskych jeskyni s vyznacenim sektor(
The map of the Javoficko caves with characterization showing sectors
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Materidl a metodika

Prace shrnuje vysledky 75 kontrol, z nichz pii 70 pozitivnich kontrolich bylo zazname-
ndna 6906 ndlezd netopyrt 7 druhi,
V praci byly pouzity tyto zkratky:

Rhinolophus hipposideros (Bechstein, 1800)............. R.hip
Myotis emarginatus (Geottray, 1806} ... M.ema
Myotis myotis (Borkhausen, 1797 ..., M.myo
Myotis mystacinus (KURL18T9). i M.mys
Plecotus auritus (Linnaeus, 1758) .. ovvv e, P.aur
Myaotis daubentoni (KuhlL 1819). i, M.dau
Myotis bechsteini (KuhlL 1818 oo, M.bech

ex = exempldf

Metodika vyzkumu

Byla pouZita metoda prostého scitan.

V prabehu kontrol byly pravidelné prohlizeny stropy a stény jeskynnich prostor. K mani-
pulaci s netopyry dochazelo jen vyjimeené zpacitku sledovini, kdy byla nezbytnd pro
presnou determinaci netopyri zimujicich vysoko na stropé.

Kontroly byly provideény zpocdtku jedenkrat mésiéné, pozdéji pro lepsi zachyceni zmén
osazenstva dvakrat za mésic. V obdobi tzv. ,pozdnéletnich invazi® (tj. posledni dekdda cer-
vence az prvni dekida zafi) co mozna nejcastéji.

I’fi vétsiné kontrol byla orientacné méfena teplota uvnit zimovisté a pred vchodem do
jeskyni (viz obr, 4a, 5a).

Sledovana cast jeskyni byla rozdélena na ctyfi dseky (viz obr.2);
Sektor A

Vstupni tunel, Sutovy dom

teplota +1'C az +7'C, délka 50 m, plocha stropi cca 1200 m’

Sektor B
Spojovaci chodba, Dém Giganta
teplota +7°C az +8'C, délka 90 m, plocha strapl cca 700 m?

Sektor C
Pohadkové j., Svécenad dira, Panenskd j.
teplota +7'C az +14,5"C, délka 160 m, plocha stropti cca 300 m’

Sektor D
Jeskyné Miru
teplota +7'C az + 8,5"C, délka 420 m, plocha siropt cca 1100 m?

Metodika hodnoceni vysledki

Pro jednotlivé sektory a obdobi byly vypocteny ndsledujici charakteristiky:
(srv. Gaisler 1975, 1977, Barta et al.1981, Rehdk 1992)

n
N=— relativni pocetnost
k average number of bats per one check
N
d (%) =— 100 dominance druhu ,i* v procentech
N index ot dominance in percent



k. (9) = — . 100 Casova konstance druhu 01"
k j. podil pozitivnich kontrol
percentage of positive checks
5
H=-Z d.log, d index druhové diverzity
i=1 index of species diversity
H
|'= - ndex druhové vyrovnanosti (ekvitabilita)
log, s Sheldon equitability index
s k'
G B = stabilita osazenstva
i=1 ks index of stability
Ly
K= — .N index kapacity lokality
100 index of capacity
Vysvétlivky:
Explanations:
n= pocet zaznamenanych netopyrd
total number of bats
= pacet druhd
number of species
k= pocet kontrol
number of visits
k= pocel pozitivnich kontrol

number of positive checks

s (R 2 i ; i
Obr.3  Shromazdisté vrapence malého (R, hipposideros) v jeskyni Svécend dira.
The concentrating place of lesser horseshoe bat (R. hipposideros) in the Svécena dira
Cdve.



Vysledky kontrol

Tab 1.

Vysledky kontrol v sektoru A
Results of checks in sector A

Tab.2

Vysledky kontrol v sektoru B
Results of checks in sector B

Druh
Patum R.hip | M.myo [ M. ema | M. mys
20.1. 40 12 4 5 -
1722 890 4 | 2 -
25,3 90 C b 2 . [ -
11390 ; . ] :
|44, 40 I 1 ‘ -
r...t.r.a i L i
2010, b 1 I : . =
T" --|-1-1- 4] 2 I |
LR 'J_U e _J 1 | 2
141190 fi | 3 3
A L b -_ 1 2 ] 2
-1--1_;1 & i i 1
221,91 7 1 _.‘ B :__I
72w | s 4 | 2
T BT 5 7 2
2am | . 5 2 | a
1.4, 91 9 5 — |
Ao | : 1
5.0 P,
255,91 | I

Pri 20 pozitivnich kontroldch zastizeno
165 ex, netopyrd 4 druhd:
R.hip (87), M.myo (39]), M.ema (25),

M.mys (14).

Datum ) Dr_uh
R hip | M. myo | M. ema | P, aur
15 8, 5 2 > - -
[8:110, 849 |4 -
6,12, 89 54 | = =
2.1, 90 a5 i I
17.2 ‘JH- 54 2 - -
25,350 7 3
B 1.3 90 21 _| 2 a
14,4, W) ;!_.E I 1
12.5.90 i
{0 R 1§ 2z 1
[3.5, ) == ] -
13.9.90 I 5 -
. 22990 _'."r
i':.:ll.], ai 1 = -
Tlﬁ. 90y 7 1 1
27,10, 90 5 1
o180 17 2
2311, 90 i1 2 I =
TI..". 90 5% 2 l
4.1.9 32 i | - -
22.1.1M 43 i_ N I
17.2M _E] al I 1
B3 B | B 1
22391 22 2 - -
ba.91 | 14
04,91 2 ] : B
9.5. 91 7
59l | 4 - . -
| s : : I

Pfi 29 pozitivnich kontreldch zastizeno
644 ex. netopyr( 4 druhi:
R.hip (598), M.mvyo (26], M.ema (18),

P.aur(2).



Tah.3a Tab.3b

Vysledky kontrol v sektoru C Vysledky kontrol v sektoru C
Results of checks in sector C Results of checks in sector C
st | . Diruh Drstuim [ _ Druh
R hip | M.emi| Momys| Poaur MﬂI.I|M.th:h R. hip |M.ema Mmy’u| P. aur
130,89 | 52 . . i | 9, 90 T « [ =
[Tswae | 83 | - . - il T T e
Cvess |00 | - T T T 139.90 | &7 | - s |l =
14 F-'::J 120 | - - - 2 - wse0 | oo |- | :
gomes | aw | - | - | = | - | - 9w 8 | - | - o
268 f_‘é__ s | - | - | - T :I | s1090 | w7 :, ]
17.9.8%9 02 . - - | - 2111 90 283 - - .

[ 7i0m [ 57 ] - T . T B TR [ o700 | 336 | - I 1 ]
[isrome | a2 | o = =1 = et | a2 | o [
181189 | 300 [ '_ - T o [ | o2m - S e
W2 ﬂ_’q E!-_T ; _-__F__- B ?._'_E_qn - li‘i | = B -
wrf e | - | - '_:‘.__;" = 4t | 2w |- - -

1225 fall - - - - | 22.1.9
Csao0 | se |- [ | - |- 1728
nsoo] s | - | 1] - | - | - | [_axm
YT T T 039
12590 | 20 : | | b.4. 91
:-_:'.'l" L] _H.'l | —- 204,91
8690 | 2 45,91
T - . ] ]| | ssw | 3
216,90 ] 12.6. 91 8 | ]
4790 27w | 78 | 1 ]
6.7. 90 e | . |
11790 | 1.8, 91
ﬂ.?. E'U. _ A | N
25.7.90 | 13891
67 90 18.8. 11
27.7.90
[ 287,90 Pfi 70 pozitivnich kentroldch zastizeno
237,90 5180 ex. netopyri 6 druhi:
| 1m0 | R.hip (5090), M.ema (69), M.myo (12},
2.8 90 P.aur (5], M.dau (3), M.bech (1).
4.8. 90
_?f‘. af 7o - - - B
1U.5_ i - 128 -
i 11.“:‘:‘;:‘_ !5
'II1.I'!. iiu."l ﬂ |
_IEH ‘)U_ 227
248, W) a7
e a0 | e
29890 | 59
0.8, 90 | 380
| 11890 | 40

b



Tab.4

Vysledky kontrol v sektoru D
Results of checks in sector D

Drruh
Datum 1
R. hip M. ema M. myo M. dau M. mys P. aur M. bech
19.8. 69 I z
1811, 89 31 1 s - I
16.12. 89 ' - ! -
ore0 | a8 | I s
[ 1729 s ; :
25390 46 ] 2 - B
.90 i | | i
14490 49 1 ] 1
125 90 9 ! R
10,8, ) 2 ] . i _* o
16,8, 90) 10 | | 1
30.8, 90 25 3 : > | g
109 40 1 -
E.“]. i) k] E
21,1090 4 .
271090 15 : -
2411 90 7 | N . L
7.12. 90 o
4191 o1 1 ] ;
22.1_ %1 - 14! i 5
17,4 41 71
8.1,91 1 o & 5
22,3 41 T . =
G4, = | I s
0.4 91 0 . e | = =
95,91 21 4 R _
255 91 15 2 :
U 3 : )
1.8 91 5 5 _ - =

Pfi 29 pozitivnich kontrolach zastizeno 917 ex. netopyrl 7 druhu:
R.hip (837), M.ema (57), M.myo (18), M.dau (2), M.mys (1), P.aur (1), M.bech (1),

Negativni kontroly:
29.5.90, 8.7.90, 13.7.90, 15.7.90, 25.7.90

|




Pozndmky ke zjisténym druham

Rhinolophus hipposideros - vrapenec maly

Je silné prevazujicim druhem sledované cdsti Javofiéskych jeskyni ve viech obdobich
roku. Ke shromazdovani jedincd dochdzi pii pezdnéletnich invazich a na podzim na beto-
novem stropé jeskyné Svécend dira (sektor CJ, kde tvofi kolonii o poltu az 380 ex.
(viz Obr3). Vrdpenci visi vzdy jednotlive a ani pfi vyraznéjsim kolisani teplot se neshlukuf,

Betonovy preklad ve Svécené dife slouzi pouze jako shromazdisté, vidpenci zde nezimuji,

Jsou velice citliv' na dedtivé pocasi, kdy dochdsf k silnému promoceni stropu. V 1échto
piipadech se rozlétivaji do vzdalenéjsich prostor, kter¢ jsou méné ovliviovany povrchem,

Zimuji jednotlive a vyhledivaji predeviim velké podzemni prostory s teplotou 8-8,5"C.

Myaotis emarginatus - netopyr brvity

Druhy nejéastéjsi druh ve sledované Cdsti jeskyni. V pravidelné sledované édsti bylo v zim-
nim obdobi nalézano 3 az 5 ex. Byl nalézan jednotlivé, volné na sténach nebo ve stropnich
vyklencich, Pfi zimnich kontroldch ostatnich ztizend piistupnych prostor byl nalézin v pod-
statnd vyssim poctu. Ve Velkem domu Svecovych jeskynf dosahuje pocetnosii 80 az 100 ex.,
piicemz tvori kolonie 10 az 18 ex. tésné nahloucenych u sebe. Pri invazich bylo nardz za
Znamendno max. 43 ex,

Myolis myotis - netopyr velky

Spolu s dalsimi oruby vytvdii vlastné pouze doplnék netopyfi fauny, Zimuje ve stropnich
vyklencich a na sténdach podzemnich domd. Neni narocny na teplotu, ale vybird si mista
suchd, prostd krdpnikové vyzdoby. U tohoto druhu bylo pozorovane pafenl v zimnich mé-
sicich (Horacek 1986).

Pocelnost v zimé do 5 ex., pii letnich invazich max. 9 ex,

Mpyolis mystacinus - netopyr vousaty

Jako jediny druh nebyl zaznamendn pfi letnich invazich,

V zimnim obdobi osidluje nejehladng)di mista jeskyni, kde teplata klesa az k bodu mrazu,
nejcasttji v Sulovem domu a kolem vstupniho twnelu (sektor A).

Pocelnost max. 2 ex.

Plecotus auritus - netopyr usSaty

Znamy predeviim # letnich invazi a 7 podzimniho obdobi, V zimé nalézin sporadicky,
vyhleddva patmné hluboké pukliny.

Max. pocetnost 3 ex.

Myotis daubentoni - netopyr vodni

Zjistén pouze v obdobi prelettl ve &térbindch mezi starou stalaktitovou vyzdobou. V zim-
nim obdobi nalezen nebyl,

Max. pocetnost § ex.

Myaotis hechsteini - netopyr velkouchy
Zjisten pouze dvakrdt (18.11.1989 a 30.8.1990). Je vidét, Ze tento druh se v dané oblasti
také vyskytuje a jeskyné vyuzivd pravdépodobné jen jako prechodny dkryt.

Diskuse a zavéry

Cilem prizkumi bylo predeviim sledovdni viskytu a zmén pocetnosti netopyr v Javoric-
skvch jeskynich v prabéhu celého roku.

Price, rabyvajici se soustavnym sledovanim jedné lokality, jsou vzdcné a souvisi zejmé-
na s vyzkumem ekologie vrapence malého (Issel 1950, Gaisler 1960). V nedavné dobe byla
sledovdna dynamika netopyr( na zimovistich Ceského krasu z hlediska moZznych sezonnich
+smén (Hanzal, Pricha 1988). Tato prace oviem poddva prehled vysledkd pouze z obdobf
fijen az kveten.



V Javoiitskych jeskynich byl potvrzen vyskyt 7 druhi netopyrd. Slozeni ndlezt odpovida
difvéjsim poznatk(m (Kostroi 1944, Remes 1927, Gaisler, Handk 1972b). Viechny urcené
netopyry jsem nasel v jeskynich také s vyjimkou ojedinélych ndlezi Rhinolophus terrumequi-
num (Rumler 1966) a Myotis blythi oxygnathus (Gaisler 1962). Navic byly zastizeny a urceny
druhy Myotis bechsteini a Myotis daubentoni. Na lokalité bylo tedy od pocitku vyzkumd
nalezeno 9 druhd netopyra.

Javoiiéské jeskyné, jak je patrno z tabulek dominance, jsou vyznamne predevsim hromad-
nym vyskytem vrapence malého, kriticky ohrozeného druhu evropské chiropterofauny.

Na prelomu 50. a 60. let doslo k rapidnimu poklesu pocetnosti vripence malcho ve stiednr
a zapadni Evropé aZ k iplnému zhrouceni populaci (Roer 1983), které postihlo zdpadni® Evropu.

Vysledky prazkumd ukazuji, ze pravé oblast zipadni Moravy je mistem, kde se stale vy-
skytuji zimovisté, kde 1ze pravidelné nalézt vice jak 100 ex. zimujicich vripenca malych
(lavorieské jeskyne, Sloupsko-Sostvské jeskyné, Rousarova jeskyné-Vipennd, Stola Franz-
Franz u Nove Vsi),

Zajimavy je hromadny vyskyt netopyra Myotis emarginatus v neddvno objeveném Vel-
kém domu Svecovych jeskyni. Tyto prostory komunikuji's pristupnou Casti jeskyné Javoricko
chodbou malych rozméra, tzv. plazivkou, a byly objeveny roku 1984. Potvrzuje to difvejsi
poznatky (Gaisler, Handk 1972), Ze tento druh dosahuje v této oblasti nejhojnéjsiho vyskytu
v Ceské republice.

Porovnat vyvoj pocetnosti vrdpence malého od prvnich vyzkumi po soucasnost je obtiz-
ne, Nabizi se viak urcita srovndni. Témeér okamzité po objevent jeskyni a po jejich prvnim
zpiistupnéni byly ziskdny tdaje o vyskytu netopyra v Javoricku (Kostrof 1944). Autor se
sminuje, ze po objevu byly stropy mnohych prostor posety stovkami vrdpenct, ktefi po ne-
celych péti letech od objeveni jeskyni z velké Cisti zmizeli. Sam ale jedté uvddi stovky
malych vrapench v Sutovém dému v roce 1942, Tuto situaci dobfe ilustruje snimek pofize-
ny zde v prosinci 1948, ktery zachycuje zapadni sténu Sufového domu (Stanck 1965,
Ostatni casti tehdy znamych jeskyni (podle mého déleni sektory A,B,C) jevi se mu jako mene
zajimavé s nékolika mdlo jedinci netopyri. V soucasné dobé je vidét, ze rozmistent zimuji-
cich netopyr( je opacneé. Preferu)i predeviim prostory kolem Sviéecene diry.

Je to mozny disledek nesetrného zdsahu do jeskynniho mikroklimatu, kterym bylo prora-
zeni vstupniho tunely pii dpravich v roce 1952

Pocetnost vrdpence malého tedy neklesla (Kostron 1944, Gaisler, Hanak 1972h), ale do-
slo ke zmeéné preterence mist zimovani ze Sufoveho domu do stredni ¢ast jeskyni.

Pokles pocetnosti netopyrd byvd nejcastéji spojovin s rusivymi antropogennimi viivy.
At uz jde o komplexnr viivy, pasobici plosné, kam patfi zhorsovdni zivotniho prostredi exha-
lity (Rumler 1985) nebo hromadéni insekticidi v télech samic (Andéra 19821 anebo
snizovini abundance zimujicich netopyri v disledku castych ndavitéy zimoviste (Gaisler
1977). Vliv krouzkovini v zimnim obdobi je vieobecné znamy (Stebbings 19649).

Ruseni pii nadich kontroldch bylo pii pouZité metadice minimdlnd.

Vzhledem k problematice vyrusovani je zajimavé uvést, ze misto ve Svécene dife, kde
dochazi k nejvetsi koncentraci vrdpenca malych v letnim a podzimnim obdobi, je piimo
u vyehodu 2 piistupnych jeskyni. Kolem netopyii kolonie projde kazdy den az 500 navstev-
nikd. Netopyfi jsou samoziejmé stiedem zdmu, a presto toto misto stile vyhleddvaji. Zda
s¢, 70 vernost stanovisth a klimatické podminky pfevazuji nad citlivosti k rusent. iz diive
bylo uvedeno (Bauerovd 1988), Ze rozhodujicim cinitelem je pfime fyzicke ruseni netopy-
. A k tomu zde nedochdzi, protoZze vrdpenci visi ve vysce cca b metra.

Letni vyskyt netopyri v podzemi je zndmy pedeviim z jizni Evropy, ale uz z dfivejsich
vyzkumi je zndma etni samdo kolonie R hipposideros v Javoricku (Gaisler, Handk 1972),
Pravidelnym sledovanim bylo mozné zachytit | tev.“pozdné letni invaze”, kieré jsou zname
predevsim u druhu Pippistrelus pippistrelfus, a které souvisi s rozpadem letnich kolonif.
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Pri techto invazich dochdz( ke znatelnému zvyseni poctu netopyrii v jeskynich. Zvyseni
je vzdy velice vyrazné a trvd pouze jediny den.

V letech 1990 a 1991, kdy jsem méel moZnost sledovat lokalitu denné, se ukazalo, ze in-
tervaly mezi jednotlivymi nélety jsou razné (viz. Tab.3a,3b).

V roce 1990 bylo zaznamendno celkem Sestkrdt vyrazné zvyseni poctu, v roce 1991
pouze tikrdt. Intervaly mezi jednotlivymi hromadnymi vyskyty byly 5 az 9 dni v roce 1990
a 12 az 19 dni v roce 1991, Ve dnech hromadnych ndlett dosahovala pocetnost ve sledované
¢asti jeskyni velmi vysokych hodnot a pfesahovala | maximalni pocetnost zjisténou zde
v zimé o 67,5% (viz Tab.3).

Maximum jedinct bylo zjisténo dne 30. srpna 1990, a to 439 ex. Byly zjistény vsechny
druhy netopyru, které zde zimuji, s vyjimkou n. vousatého. Navic byl zjisién n, vodni. Je
zajimavé, Ze den pred invazf bylo na lokalité 59 ex. a den po invazi 40 ex. vyhradné druhu
Rhinolophus hippasideros. K nejvétsi koncentraci vrapencl malych dochdzi na betonovém
prekladu stropu jeskynni prostory Svécend dira a v pfilehlych chodbéch smérem k sektoru
D {viz Obr.3).

Graf ukazuje zmény potetnosti ve sledované casti jeskyni v letech 1989-1991, Je vidét,
Ze zmény jsou vyrazné a piiblizné se v obou sezondch shoduji. Je vidét rychly narlst pocet-
nosti na prelomu fjna a listopadu, kdy dochdzi ke shromaZzdovani vrdpencl malych ve
Svécené dife, rychly pokles do konce prosince, kdy se netopyfi rozlétavaji po jeskynich,
tedy i do téch &asti, které nebyly sledoviny. Nastavd obdobi hluboké hibernace” trvajici
pfiblizné do konce tinora a opét rychlejsi pokles pocetnosti v jarnfm obdobi, Jeskyné jsou
obsazeny jednotlivimi kusy pomérné dlouho, a7 do konce kvétna. V ¢ervru a €ervenci se
vyskytuji ojedinéll vrdpenci mali ve Svécené dire.

Od konce cervence do poloviny zafi dochdzi k tzv, pozdnéletnim invazim
(viz Obr. 4b,5b).

Nejvyisi hodnoty dosahuje diverzita v jarnim obdobi (H=0,506), nejnizsi na podzim
(H=0,07). V porovndni s ostatnimi zimovidti netopyri je diverzita velice nizkd z ddvodu vy-
soké dominance Rhinolophus hipposideros (viz Tab.6,7).

Primérnd abundance je nejvyssi v zimnim obdobi (N=227,5), nejnizsi v [été (N=52,4). Jak
jiz bylo fe¢eno dffve, nejvyssi absolutnf abundance je ale pravé z letntho obdobi (n=439).
{viz.Tab. 8 az 15).

Javofieské jeskyng, jak je patrno z tabulek jsou vyznamné predevsim hromadnym vysky-
tem druhu Rhinolophus hipposideros. Na vlastni lokalité je ochrana netopyra formalné
zaru¢ena vyhlasenim jeskynf a jejich okali za pfirodni rezervaci. Jeskyné jsou od listopadu
do bfezna uzavieny pro vefejnost, a tak je zajisten relativn( klid pro zimujici netopyry. V sou-
casnosti v jeskynich neprobihd ani speleologicky vyzkum a pruzkum,

Shrouti

|. V obdobi srpen 1989 az srpen 1991 bylo soustavné sledovano spolecenstvo netopyrd
v Javoficskych jeskynich. Byla pouZita metodika prostého séitdni, bez rudeni netopyra.

2. Byl potvrzen vyskyt 7 druht netopyrd. Pii 70 pozitivnich kontroldch bylo zaznamena-
no celkem 6906 nalezi,

3. Eudominantnim druhem na lokalité je Rhinolophus hiposideros.

4. Pfi tzv. pozdnéletnich invazich dochdzi k vysoké dynamice pocetnosti, kterd ¢asto pre-
sahuje 1 max. pocetnost zjisténou v zimnim obdob.

5.5 vyjimkou M. mystacinus se viechny zjisténé druhy vyskytuji v jeskynich i v mimozim-
nim obdohi.
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Summary:

The paper presents the first information about the all year occurence of bats in the Javo-
ficko caves (district Olomouc, Czech Republic),

The region under study is a hilly country, 400-500 m above sea level, with many small
nelds and lorests,

During two seasons in the years 1989-1991, 720 m of caves were systematically investi-
gated, The methad of simple census without disturbing the bat was used,

The most important observations are summarized in tables and diagrams.

Altogether 6906 finds were registered in 7 bat species, viz., Rhinolophus hipposideros,
Myatis emarginatus, Myotis myotis, Myotis mystacinus, Myolis daubentoni, Plecotus auritus,
Myotis bechsteini.



Structure of the bat community in Javoricko caves 1s shown in Tab.5,6.
Very interesting are the late-summer mass ocurrences of bats in caves.

Adresa autora:
ing. Martin Koudelka
Spartakiddni 2
7689 85 MOHELNICE

Tab.5

Vyskyt netopyr v Javoritskych jeskynich v letech 1989-1990.
The oceurence of bats in the Javoiitko caves during 1989-1990.

Recenzoval:
RNDr. Zdenék Rumler

Prirodovédny dstav VMO

Druh & ' c
" N M n N N n
R. hip b7 ¥ B | 5090 67,9 W (612 88,2
Moema [ 25 03 02 | ey 09 7 | os 169 23
M. myo 19 0.5 0.4 12 it .2 95 I3
M. mys 4 | 02 | - - . = 20,1 15 0,2
P. aur o I 2 _:'I_I | ‘2_1 A :ru_l_ } 4 .:'},1 )
M. dau - i | =00 | =01 | 5 0,1
M. bech . ‘ I 0 a0, E 20,1
¥ 165 Iy 8,6 5180 69,1 12,2 6906 93,1
Viysvitlivky:
n = celkovy pocet zjisténych netopyr
N = pocet netopyra na jednu kontrolu
Explanations:
n = total number of bats found
N = average number of bats per one check
Tab.6
Dominance a konstance (1989-1991)
Index of dominance and percentage ol positive checks during 1989-1990
Druh dt § | k| d% ¢ k% k% dvs W
R. hip 517 253 16,10 9,3 | a1,y 14,7 93,7 93,3
M.ema | 150 T 13,3 3 10,7 15,0 2.4 16,0
M.omya | 216 @ 227 We w2 10,7 160 1,4 7
M. mys 87 | 133 = T 1,3 0,2 11,4
Poawr | . | - 27 | ey | 53 1.3 0.1 5
M.dau | [ - - i__ﬂ_l BT N 2.7 |
M. bech - =0 1,3 [ 1.3 01 1.4
L 100.0 25,1 36,01 000 | a3 14,7 100,70 91,3
Vysvétlivky:

d% = dominance

k% = Casovd konstance

Explanations:

d% = index of dominance

k% = percentage of positive checks




Tl.lh :" =

Diverzita, ekvitabilita, stabilita a kapacita (1989-1991)
Index of species diversity, equitability index, index of stability and capacity index during

1989-1990.

Obdob A 0 I. D ¥
T M 1443 0,51 0,08 0.238 0, 508
al __|_ 0722 0,471 05,00 o oy _Ib_"-'ui
i 4 S5 0,625 0,667 0581 0.542 0,667
Koo | 01 0,026 {),08.2 0,489
15 b : 1,082 0.245 1.424 0,171
al | 0,541 | 0,106 0,613 0,160
15.9 T 0,045 , 0,248 0,088 0,252
K U007 ' 0,121 0,014 0,194
16.9 Ho 1812 0,724 ' 0011 007
al | 11,51y {1,457 | “,E]F] l],l'i-_
1010 5 0,219 0,293 0,561 0.5 0475
K [NHERR:] 1.|,-|H'P | .00 I £, 1015
RL H 1752 0,523 0021 0,130 0,277
ak I [1LATH nin 0.0 0o 0,17
153 5 0778 0,568 0,545 0,380 0.576
_Il. ”.I.-,.'_ (135 0,026 B (HF0 [AR IR TR
H 1,696 0,458 0,143 0,530 0,324
. | e 0,229 00ss | s _ons
5 0,191 AR 0207 AR 227
K uo | 0,034 0,098 0,065 1,298
Vysvetlivky:
H™ = index diverzity
|” = index ekvitability
S = index stability
K = index kapacity
Explanations:
H™ = index of species diversity
|I” = equitability index
S = index of stability
K = index of capacity
Tab.8
Vyskyt netopyrts v Javoricskych jeskynich v jarnim obdobi (16.3.-30.4.)
The occurence of bats in Javoficko caves during spring season (16.3.-30.4.)
_— A C ' b} ¥
n N | n N f N n N n N
R, hip W | 4l 17 19,5 195 315 198 VD) S | 89,3
Moema | 5 | 05 4 1,5 3 0.5 15 25
M. myo 5 | 23 5 0.8 2 0,3 4 0.7 % 4.3
M. mys 2 L4 : . 1 l.r,." § _n,%
X | 76 131 21,8 147 12,8 206 TE 58) 96 b




Tab.9

Dominance a konstance v obdobi 16.3. az 30.4.
Index of dominance and percentage of positive checks during spring scason (16.3.-30.4.)

A B C | D | P
Druh
d k¥ | d% k% d% k% | d% k% d% k¥
Rhip | 565 [ w00 | wes | 1o 99,0 W0 | 96,1 S 92,1 100
Mema | 606 33,3 6.9 50| : % 15 50 26 | 50
| ¥.ma L O - e _ = i TS S T S N
M. myo L6 A3,3 s 50 w67 1.9 50 46 | 833
M. mys 4.1 | i3 - : ! [ 05 | 167 0.5 | 331
X wo |10 | 1o o0 | too | oo | to0 | o0 100 100
Tab.10
Vyskyt netopyri v Javori¢skych jeskynich v letrim obdobi (1.5.-15.9.)
The occurence of bats in Javoricko caves during summer season (1.5.-15.9.)
A B c ' ,
o | | D | X
n M i n N n M n N n M i
Rbip | 9 ' o [ e _’ 0.5 2384 47,7 56 | 2468 494 |
M. ema - o 1 =,1 I 53 | M| 12 2.5
| M.mye | B 2 20,1 7 01 | 7 A 1&_}_[!.3
P |- = 1 . ] o | 20 4 _ 1 1 =01 | 6 A
M .dau =5 = __= ! - 1-_ ={1,1 l - 2 | i] .- 5 B 0, I_
M. bech : : - - | >4,1 ! 0,1
3 3 T 0.6 2468 | 493 119 14 2622 52,4
Tab.11

Dominance a konstance v obdobf 1.5. az 15.9.
Index of dominance and percentage of positive checks during summer season {1.5.-15.9.)

A | B C D ' b3
Druh | |
d% k% | d=% ke | d% k% dv k% | d% K%
R. hip w40 78,8 120 | 96 | 90 | 470 | w20 | 92 | awe
Mema | - - 12,1 40 | 28 160 | 4s6 160 | 48 | 160
| M. myo - _ &1 20 | 03 8.0 59 1 lug ge oo
F._auur__ i “ - 1,0 20 Ff.f.-' - ['1..[!_ ﬂ F! : 2, ['JI E}E
M. dau_| s 1 . | . 0.1 4,0 16 1 0 0.2 ’
M. bech R . : =01 | 20 | s +0,1 20
£ 0 |40 o100 1 o120 | o 900 | w160 _J wo |
Tab.12
Vyskyt netopyril v Javorficskych jeskynich v podzimnim obdobi (16.9.-30.10.)
The occurence of bats in Javofictko caves in autumn season (16.9.-30.10.)
T
A B c D :
Druh | J | 4
n N n N | n N n A J n N
R. hip 3 04| 18 23 | 1149 | e | z.a__L 29 | v | 1a90 |
M. ema 1 A 1 1 . % . 0.3
P S T 1 e
Momyo } 3 ] oa ] E ) O8 | = oES RS - |_ L
Momys |1 | o0 - . e - - b 0,1
P. aur - - . 1 .1 - 1 0.1
b3 f 1,0 21 26 1150 143,7 21 2,9 1202 | 1502

14



Tab.13

Dominance a konstance v obdobi 16.9. az 30.10,
Index of dominance and percentage of positive checks during autumn season [16.9.-30.10.)

Biviik A i) C b
o= ko d*a k" d k% d % [ d % ks
R. hip ¥ | 250 B5.7 50 | 888 W | oo K18} 043 1000
M. ema 125 | 125 } 4.8 12.5 o 02 | 125
M. mya 175 _ r 4?,_1 L 0.5 PL r - .4 ' 175
Mo mys 25 | 15 | = ' - ' ] 1}_1_'_13,5
P, aur | i - - 1,1 12,5 [ - 1 'vl:J,I_ Fd5
X 101 175 | TIM] il o | oo | L 100
Tab.14
Vyskyt netopyra v Javoricskych jeskynich v zimnim ohdobi (1.11.-15.3.)
The occurence of bats in Javoricko caves in winter season (1.11.-15.3.)
v A i} C E
" M n N n N n M n ]
R. hip 55 50 | 437 | 97 1463 1234 S 50,9 2415 14,5
M. ema 21 1.9 :_ + | R wm f n1 26 2.4
Mmyo | 21 | e | 7 1,5 T 7 0,6 a1 a4
M. mys 11 1.0 I i - 11 | _1..”
P, aur [ LA - | B 1 [-1,]
M. bech : E [ i1 0l
b3 T | uy 4549 41,7 | ks 1244 a0 1.7 | as02 | 2275
Tab.15

Dominance a konstance v obdobi 1.11, az 15.3.
Index of dominance and percentage of positive checks in winter season (1.11.-15.3.)

T

Druh A b ‘ ¢ L

d% k% o k% d% k", d k% d % k%

K. hip S A A 45,2 100 99,8 I O} ug.a ugy a6, 5 14

M.ema 19.4 i___m_.a R : | 0,2 9,1 .0 __?,n
Momyo | 10 | s w7 | sla l 0.2 o1 I 5.4 rETE

M. mys 19,1 | b3b = - [ - | iAo 3,k
Poaur | [ o2 9,1 | I R a1

M. bech | e - - 0,2 9.1 _IT 9,1

X 10300 | a4 wo | 100 1 o0 | w0 | oo G0 | 100 100
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Obr.da:
Klimatické podminky na lokalité v sezong 1989-1990.
Climatical conditions in the locality in 1989-1990.
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Obr.4b:
Zmény pocetnosti netopyfiho spoledenstva v obdobi 1989-1990.
Variation in numbers of bats community during 1989-1990.
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Obr.5a:
Klimaticke podminky na lokalité v sezoné 1990-1991.

Climatical conditions in the locality in 1990-1991,
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Obr.5h:
Zmény potetnosti netopyfiho spolecenstva v obdobr 1990-1991.
Variation in numbers of bats community during 1990-1991.
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Vysvetlivky:

t .= venkovni teplota

L, = vnitini teplota (j.Svécena dira)
Explanations:

t = outside temperature

t, = inside temperature (Svécend dira cave)
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The Basic Ecology and Vegetation Charecteric of the Natural Foci
of Hantaviruses in South Moravia

. Unar, L. Danes, M. Pejcoch

Resume

Natural foci of hantaviruses was found to be in the range of 160-650 m above sea level
in the region examined (see Appendix 1, and the overview of localities). The differences in
macroclimate of the individual parts of the examined area are remarkable (Tabs. 1 and 2).
Their influence is to a large extent altered by the local climatic conditions that result from
the different sites of the foci in the lowland or highland terrain (alluvia, feet of slopes and
exposed north-facing slopes) and foothills (the upper parts of slopes, top parts of elevated
terrain). Haystacks play a significant role in the spreading of hantaviruses in agricultural
countryside as well. They create favourable merotopes, providing not only a long-term and
reliable food source tor small terrestrial mammals, but also ideal conditions ror their repro-
duction. The high concentrations of individuals make the spread of infection within
populations easier. That is why haystacks can also be a source of danger for farmers who
come into contact with infected material, This is well-known with tularemia (cf. HOPLA
1974, SEBEK 1974, CERNY 1978 and LIBICH 1981),

Vegetation in the positively identified localities could be classified as:

al forage plants on arable land (see Tab. 4)

bl meadows (see Tab. 5]

¢} forest edges and clearings (see Tab, 6)

Although the communities of higher plants are variable and very different from one ano-
ther (Tab. 7) it is easy to deduce the common mesophilic character of identified areas from
the ecological requirements of the species. This finding is fully in agreement with the work
of other European authors (see bibliography).

Introduction

In 1976 LEE H. W., LEE PW. and JOHNSON (1978) isolated a causative agent of Korean
hemorrhagic fever - a virus that they later named after the Korean river Hantaan. This virus

was recently placed in the family Bunyaviridae, genus Hantavirus. The virus has several se-
rotypes and two have been tound in our area: the Hantaan serotype, also called the eastern
serotype, and Puumala, called the western serotype, Hantaviruses are agents of a variety of
diseases ranging from minor to fatal, but always having an affinity tor the Kidneys. The name
of the disease varies according to the locality: Korean hemorrhagic fever, hemorrhagic re-
ver with renal syndrome, nephropathia epidemica and so on. Although the virus as an agent
ot disease was described not long ago, the sickness itself has been known for centuries. Its
presence has been found all over the world (LEE H.W,, LEE P. W., BAEK anc CHLJ 1990).

The discovery of hantaviruses in Europe has been described in Scandinavia (SETTERGREN
1991), Belgium and France (VAN YPERSELE DE STRIHOU and MERY 1989), Germany (PI-
LASKI et al. 1991), Bulgaria (VASILENKO et al. 1990), Greece (ANTONIADIS et al. 1991),
Albania (ELTATY et al. 1987), ltaly (NUTI et al. 1990}, Austria (LESCHINSKAYA, TKACHEN-
KO, DZAGUROVA and DROZDOV 19911, the tormer Yugoslavia (AVSIC-ZUPANC et al.
1990), the former U S.S.R. (SETTERGREN et al. 1991} and also the former Czechoslovakia
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(DANES ot al. 1986, 1991, GRESIKOVA et al. 1984, 1988). The western serotype was pre-
valent in South Moravia, Antibodies against the eastern type were proved to be present only
in a bank vole from the facality of Velké Mezeifiti and in cattle from Myslibafice (PEJCOCH
ct al. 1992 and DANES ct al. 1992).

The first two forms of the human disease of hemorrhagic fever with renal syndrome from
the area of the former Czechoslovakia were described by PLANK, REZUCHA and ROJKO-
VIC (1955) and it was in the east of Slovakia. SEVEK also mentions them and rightly relates
them to the occurrence of a so far unknown virus spread by rodents. The first three light
registerad cases in tie area of what is now the Czech Republic were described by KOBZIK
and DANES (1992) in the area of Bfeclav.

The hantavirus infection not only afflicts man but it has got reservoirs among wild animals
and synanthropic mammals and the phenomenon of natural focussing is typical for it. It stays
in natural foci of a vector type.

Research into hantaviruses in South Moravia has been carried oul since 1987 (DANES
et al. 1991, 1992, PEJCOCH cf al. 1992, Plyusnin et al. 1995). Antigens of the western type
were found in the common vole (Microtus arvalis) and the yellow-necked mouse {Apode-
mus flavicollis), the pine vole (Pitymys subterraneus), the brown hare (Lepus europacus), the
roe deer (Capreolus capreolus) and cattle (Bos taurus).

The problem of hantaviruses and their natural foci has only just begun to be the subject
of research in Europe, and the Czech Republic is one of the most thoroughly examined are-
as. We concentrated on the ecological and gecbotanical information found from research
in localites in which the presence of hantaviruses has been confirmed within the borders of
the tormer South-Moravian region in this work. We believe that their general pattern will
help to identify more effectively other possible foci, not only in the Czech Republic but also
in other countries,

This article was done with the support of grant Agency of Ministry of Health Czech Re-
public. Grant project no. 1226/3,

Recent Information Emerging from Research into the | iterature

There are not meny ecological evaluations of the natural foci of hantaviruses in the lite-
rature. CHUMAKOV, GAVRILOVSKAIA and MYASNIKOWV (1990) state for example only the
general characteristics of the spreading of hantaviruses on all six continents, The occurren-
ce of hantaviruses causing hemorrhagic fever with renal syndrome are reported from laly,
Slovenia, Genmany, Sweden, Norway, Finland, China, Japan and Korea.

LEF H. W., LEE PW,, BAEK L., and CHU Y.K. delimit the world-wide geographical ex-
pansion of the viruses Hantaan, Seoul and Puumala from the Hantavirus genus. The fact that
the last of the above-mentioned viruses is the most important one for Western and Central
Europe emerges from their report.

Other literature sources bring more concrete data. For example VASILENKO, BRODVA-
ROVA, TOPOV, SHINDAROV and KEBEDZIEV (1990) say that §3.8% of all patients treated
for hemorrhagic fever with renal syndrome - (HFRS) - in Bulgaria live more than 900 m abo-
ve sea level and 73.4% work in forest exploitation and primary wood processing
(wood-cutters, forest labourers, labourers al saw-mills),

Some examples of the disease have been found also in the former Yugoslavia (sometimes
even epidemics) linked to forests on the foothills of mountainous areas. AVSIC-ZUPANC,
CIZMAN, GLIRIC, HOOFD and VAN DEN GROEN (1989) mention in this connection the
forests close to the town of Fojnica in Bosnia, the military camp at Fruska Gora in Serbia,
the forests at Pohorje in Slovenia and the area of the Plitvicke lakes. HIRJAN, HRABAN-RI-
BARIC and BRUNDJAK (1971} were concerned with the last-mentioned case. It is especially
interesting to note for us that 11 out of 14 patien:s receiving treatment were employed in fac-
tories working with wood and 13 of them lived in huts built in the natural beech forest.

20



In the Schwabische Alb between the rivers Main, Danube and Rhine, an area around a
town called Geislingen, between 500 and 700 m above sea level, is according to PILASK|
et al. (PILASKL, ELLERICH, KREUTZER, LANG, BENIK, POHL-KOPPE, BODE, VANEK, AlLL-
TENRIETH, BOGOS and LEE 1991) the most affected area in the Federal Republic of Ger-
many. A graph expressing the relationship between the intestation by hantavirus of the
population of small terrestrial mammals and the proportion, expressed as a percentage,
of beech woods in the whole forest is also published there.

In France, as YPERSELLE DE STRIHOU (1991) states, cases of hemaorrhagic fever with re-
nal syndrome (including epidemic as well as sporadic ones) were recorded only to the north
ot the Seine where the weather is more humid. No cases were recorded to the south of this
river even when infected Norwegian rats were also present.

One of the most detailed descriptions of the vegetation and ecological conditions found
at the natural toci of the Puumala hantavirus published so tar is given by VERHAGEN, VAN
DEN GROEN, IVANCY, VAN RONAPALEY, LEIRS and VERHEYEN (1987], Within their eva-
luation of the spread of the cause of HERS in populations of terrestrial mammals in Belgium,
they dedicated close attention to localities in the surroundings of the town of Turnhout. They
divided the vegetation of the area into three widely defined formations:

I, Marshland - very wet forests with vear-round surtace water. Alnus glutinosa, Fraxinus
excelsior and various types of willow are mentioned as the ligneous species. Charac-
teristic plants are for example Lycopus europaeus, Solanum dulcamara, Iris pseudaco
rus, Hottorma palustris and terns, grass, ... and mosses - peat mosses above all,
Flood-plain forests - spruce and larch with rich undergrowth,

Fields, hedgerows and heathland.

(PR

33 out of 80 captured intected terrestrial mammals were caught in flood-plain forests,
26 in marshes (mostly though in the zone in contact with flood-plain torests) and 21 in fi-
clds, hedgerows ane heathland,

The work of SETTERGREN et al. (SETTERGREN, JUTO, WADELL, TROLLFOLS and NO-
RREY 1988) provides an instructive map of the number ot cases of hemorrhagic tever with
renal syndrome in various parts of Sweden, but no data about natural foci are given, That is
why it is hard to use for our evaluation.

On the contrary, GRESIKOVA's publication deals with questions ot ecological conditions
in the natural toci of hantaviruses in great detail (GRESIKOVA et al. 1988a). It is deveted to
the area ot Slovakia, Our evaluation of South-Moravian localities was done (independently
of that work) in part using a similar method. It proceeds from a markedly bigger set of iden-
titied plots, to some extent a different spectrum of biotopes and a more detailed analysis
of their vegetation cover. Despite the fact that our study puts more emphasis on the influence
of the local climate and the microclimate of the plots, the basic conclusions of both sets of
work are very similar,

HUBALEK (19806, 1987) devored his studies to the relationship between the ecological
conditions of larger regional units and the natural foci of Bhanja hantaviruses.

Methods
Animal Trapping

In southern Moravia we caught small rodents in trap-door traps or into live traps from
[967 to 1990 except during the winter months. The localities were chosen so as to include
a variety of geographical areas. Lungs were always taken from the trapped animals, From
those taken alive, blood was also taken. Lungs were transported tfrozen, The blood was cen-
trituged after coagulation and the serum was frozen.



Examination of the Lungs for Hantaviruses

A 20% suspension in PBS of pH 7.2 was prepared from the lungs. It was examined for the
presence of hantavirus antigens by the ELISA test, The positive samples were titrated and the
serotype of the hantavirus antigen found was diagnosed by the RIA test.

Examination of Serum for Antibodies Against Hantaviruses

In the test of indirect immunofluorescence, the serum was tested on Vero E 6 cells whe-
re the GG 18-20 strain of hantavirus identical with the Puumala type {westemn serotype) was
cultivated for 14 days. The FITC conjugate against the mixture of mouse serum globulins and
the conjugate against the rabbit globulins were products of SEVAC Praha, A titre of antibo
dies against hantaviruses of 1 : 32 and higher, confirmed by repeating the test, was
considered  as positive. Cells without the virus and cells with tick encephalitis, Hypr strain,
served as controls,

Characteristics of Biotopes

The evaluation of observations of the natural conditions in localities where the hantavi-
rus was shown to occur (see Appendix 1) and an analysis of their present vegetation was
carried out in 1989-1991,

The placing of each locality in the relief of the landscape and other essential informati-
on (altutude, aspect, slope, height above the bottom of the valley or above the surface of
a stream, character of the surrounding terrain, etc.) were always evaluated at the site. At
the same time photographic documentation was collected.

The variation of macroclimatic conditions in the region studied 15 demonstrated by the
average values of the most important ecological factors - temperature and rainfall - at cho-
sen representative climatic stations (see Tabs, 1 and 2) and by where the examined localities
fit into the climatic regions and areas as defined by KONCEK (KONCEK et al. in SYROVY
(red.) 1958) (see Tabs. 1 and 2).

The vegetation, especially the natural vegetation, can provide very good information
about the conditions of the natural foci of hantaviruses. However, the present vegetation
cover of the majority of our country is strongly influenced by human activity. That makes
collecting information and defining the relatiorship between natural vegetation communi-
ties and the natural foci of hantaviruses more difficult. That is also why the reconstructed
geobotanical maps of the examined area were used (cf. MIKYSKA 1968, NEUHAUSL 1969,
1970 a,b, MIKYSKA and NEUHAUSL 1970).

The remarkable importance of local climate and microclimate for the spread of hantavi-
ruses in populations of terrestrial mammals is proved in the work apart from other reasons
also by different location of natural foci in the relief of terrain on lowlands and foothills and
by very similar ecological demands of the majority specics recorded in the localities. ELLEN-
BERG's tables {ci. ELLENBERG 1974} became the basic source materials for such
comparisons. The comparison of the communities of the vegetation cover of two closely pla-
ced plots with different results of the examination of terrestrial mammals for the presence
of hantaviruses is also clear (cf. Tab. 8).

The areas of phytosociological plots were denoted out of consideration of the location
of traps. The five-grade Braun-Blanquet scale, with the addition of grades + and - with the
usual meaning, was used for semi-quantitative evaluation of the proportion of each species
of higher plant covering the ground.

Phytosociological plots from localities of a similar character (fodder plants on arable soll,
stable grassland, forest edges and clearings) were put in order into three tables (see Tabs. 4,
5 and 6) for quicker orientation. The records are placed in order of increasing altitude, and
the order of species by their gradually dropping presentation. This order also makes obser-
vation of the influence of altitude and the role of individual species possible. Tab. 7 makes
comparison of ecological conditions of the various types of stands on the basis of species sel
of the vegetation cover easier.
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A search of toreign literature brought several precious pieces ot information that make it
possible for us to make a comparison with the data tound by us.

Outline of the Natural Foci of Hantaviruses Found in the South Moravian Region

The results of laboratory tests and the examination of captured small terrestrial mammals
proved the presence of the antigens of hantavirus Puumala and antibodies against the wes-
tern and castern type in 45 localities in various parts of the former South Maravian region
(see Appendix 1), Their briet characteristics are presented in the tollowing outline.

Locality No. 1: Chlumétin, district Zdar nad Sazavou
(650 m a.s.l., climatic area C 1)
A meadow at the bottom of a shallow valley with moderate slopes about 600 m south
of the village. Close to the area a regulated stream flows that is about 150 cm below the le-
vel of the floodplain. The character of the vegetation is in record 10 in Tab. 5.

Locality No. 2: Svétnov, district Zdar nad Sizavou
(620 m a.s.l., climatic area B 10)
Dense growth of Trifolium pratense on the north-oriented slope above Zdar - Svétnov
road, about 1 km south of Svétnov, Area of trapping lies 8-12 m above the bottom of the val-
ley (see Fig. 2). Species of higher plants found are in record 10 in Tab. 4

Locality No. 3: Slavkovice, district Zdar nad Sazavou
(610 m as.l., climatic area B 10)

Eastwards oriented slope of a maderate elevation covered by old cultures of grass growth
on arable land. The basic character of the vegetation is set by grasses: Arrhenatherum elati-
us 3.2, Dactylis glomerata 3.2, Elytrigia repens 3.2, Poa pratensis 2.2, Poa annua 3.2,
Festuca pratensis 2.2, Festuca rubra 2.2, Trisetum flavescens 1.2, Other herbs: Taraxacum
ofticinale 2.2, Chamomilla suaveolens 2.1, Capsella hursa-pastoris 2.1, Stellarta media 2.1,
Polvgonum aviculare 2.1 and others.

Locality No. 4: Hlinné, district Zdar nad Sdzavou
(10 m a.s.l., climatic area B 1())
Eastern slope of a moderate elevation at a crossroads about 1 km north of the village, The

character of the vegetation in the locality is kept in record 9 in Tab. 5.

Locality No. 5: Blizkov - east, district Zdar nad Sizavou
(510 m a.s.l., chimaic area B 8)

A ditch at a road and south-oriented high balk between fields, about 500 m east of the vil-
lage. Routes for trapping in this locality were chosen so that they touched as wide a range
of stand conditions as possible. The dampness of the ditch is shown by the occurence of spe-
cies such as: Salix cinerea (Juv.), Salix caprea (juv.), Agrostis stolonifera, Ranunculus re pens
Angelica sylvestris ard Lysimachia nummularia, On the other hand the sunny slope of the
balk puts up much more xerophilic species. We could name: Pimpinella saxifraga, Galium
verum, Sedum telephium, Carlina acaulis, Echium vulgare, Hypericum perforatum, Coronil-
la varia, Agrostis capillaris and Festuca rupicola. These are accompanied by dominant
meadow species: Arrhenatherum elatius, Phleum pratense, Dactylis glomerata, Flytrigia re-
pens and others.

Locality No. 6: Hrbov, district Zdar nad Sazavou
(525 m a.s.l., climatic area B 8)

Cultivated spruce-pine forest with bushes at the edge and a paved path on the edge, about

5 km south-east ot Hrobov (near to the top of the hill). Vegetation 1s documented in record
8 in Tab. 6. A haystack probably played an important role as traps were situated near it.
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Locality No. 7: Vel. Mezifici - Jestiibec, district Zdar nad Sdzavou
(475 m a.s.l, ¢limatic arca B 8)

Shallow valley with a regulated, approximately 150 cm deep stream, in the angle of the
crossroads Hrbov - Blizkov, about 1 km west of the Jestfdbec motel. At present the locality is
covered by partly cultivated meadow where grasses dominate: Dactylis glomerata 3.2, Arrhe-
natherum elatius 3.2, Festuca pratensis 2.2, Festuca rubra 2.2, Poa pratensis 2.2, Agrostis
stolonitera 2.2, Trisetum tlavescens 1.2, accompanied by other meadow plants such as: Cre-
pis biennis, Achillea milletolium, Plantago fanceolata, Tritolium pratense, Amaria repens,
Taraxacum officinale and others. The presence of species: Lycopus europaeus, Poa palustris,
Poa trivialis, Alopecurus pratensis, Angelica sylvestris, Myosoton aquaticum, Phalaraides
arundinacea and Phragmites australis give the idea that before the regulation of the stream
and its deepening the character of the vegetation was more hydrophytic,

Locality No. 8: Sokoli u Trebice, district Trebi¢
(450 m a.s.l, climatic area B 3)

South-oriented slope about 10 m above the bottom of the valley, north of the Trebi¢ - Pri-
Lyslavice road, about 1 km beyand the turning to Sokoli. There was clover field in the time
of trapping, nowadays there is a grain field.

Locality No. 9: Pfilozany, district Tebi¢
(430 m a.s.)., climatic area B 5)

On the southern bank of a regulated 150-180 cm decp stream that after 400 m flows into
a pond on the western edge of the village. The locality is covered by partly-cultivated me-
adow. Its structure shows past higher water level (see record 8 in Tab, 5),

Locality No. 10: Kostniky, district Trebi¢
(480 m a.s.l., climatic area B 5)

A culture of Medicago sativa on a moderate south-oriented slope of spot height 516,
about 150 m north of Kostniky. It is older not fully closed vegetation, some meadow and sy-
nanthropic species penetrate into it, such as for example: Taraxacum officinale 3.1, Dactylis
glomerata 1.2, Lolium perenne 1.2, Rumex conglomeratus 1.1, Rumex crispus 1.1 and Cap-
sella bursa-pastoris 1.1,

Locality No. 11: Sumnd, district Znojmo
(420 m a.s.l., climatic area B 5)

North-west-oriented slope of little ridge at the narthwest edge of Sumné. In the time of
trapping the small mammals there was a culture of Medicago sativa that could not be floristi-
cally evaluated because it was soon ploughed under and changed into a field.

Locality No. 12: SiFite, district Zdir nad Sdzavou
(580 m a.s.l., climatic area B 5)

Partly-cultivated meadow on a south-oriented slope under the road StfiteZ - Dolni RoZinka,
about 0,5 km beyond Stiftez. By fertilizing and sowing and by other forms of interference
the species structure of former natural meadow changed. Codominant are nowadays Dacty-
lis glomerata 3.2, Lolium perenne 3.2, Arrhenatherum elatius 2.2, Elvtrigia repens 2.2,
Agrostis stolonitera 2.2 and Festuca rubra 2.2, There are some more herbs like for example:
Plantage lanceolata 1.1, Acetosa pratensis 1.1, Trifolium pratense 1.2, Achillea milletolium
1.2, Carlina acaulis 1.1 and synanthropic species; Taraxacum oficinale 1.1, Polygonum avi-
culare 1.1, Rumex conglomeratus 1.1, Calamagrostis cpigeios 1,2, Cerastium holosteoides
1.1 and others,
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Locality No. 13: Cernd Hora, district Blansko
(340 m a.s.l., climatic area B 2)

Partly-cultivated meadow on a slope with north-north-east orientation above the road
irom Cernd Hora - Lipuvka, about 3 km south of Cernd Hora and about 10 m above the
hottom of the valley, Among the dominant sowed species: Lolium perenne 3.2, Phleum pra-
tense 3.2, Dactylis plomerata 2.2, Agrostis stolonifera 3.2, Arrhenatherum elatius 2.2 and
Poa pratensis 2.2 it is possible to see some nitrophilic and weed species as: Elytrigia repens
2.2, Rumex conglomeratus 1.1, Cirsium arvense +.1, Urtica dioica +.1, Ballota nigra +.1,
Myosotis arvensis 1.1, Rorippa islandica +.1, Matricaria maritima +.1 and athers. There are
a few typical meadow herbs.

Locality No. 14: Kftiny, district Blansko
(385 m a.s.l., climatic area B 2)

More or less natural meadow at the foot of the west-oriented slope of the valley through
which Kitiny - Jedovnice road goes. The examired locality lies about 3 km beyond Krtiny
and 5-8 m above the bottom of the valley (between mixed forest and the road). The whole
species structure of higher plants is kept in record 6 in Tab. 5.

Locality No. 15: VdZzany - Habrovany, district Vyskov
(290 m a.s.l., climatic area A 3)

A culture of Medicago sativa on the west-oriented slope of a wide valley about 1 km sou-
th of Habrovany and 10-12 m above the floor of the valley. The species found are in record
4 in Tab. 4.

Locality No. 16: Stfelice, district Brno-venkov
(280 m a.s.l., climatic area A 3)

It is not possible o give a closer characteristics of ecological conditions in this case be-
cause antigens for hantaviruses were found in the brown hare (Lepus europaeus), it has quite
a large range of habitat compared to the other species observed.

Locality No. 17: Mackovice, district Znojmo
(190 m a.s.l., climatic area A 2]

A field with a haystack on the north-east-oriented slope of moderate terrain elevation
between Mackovicky stream and road to Mackovice turning from the state road Brno - Znoj-
mo {about 700 m south from a crossroads). The incline of the terrain varies between 5-8°,
the distance between the haystack (near to which the traps were situated) from the stream
is about 80 m,

Locality No. 18: Bfezany, district Znojmo
(190 m a.s.l., climatic area A 2)

A culture of Medicago sativa on the north-oriented slope of moderate terrain elevation
about 100 m north from the crossroads of the Mackovice - Bozice and Cejkovice - Biezany
roads. The incline of the terrain is 5-7°. On its north edge the locality flows into an acacia
wood with undergrowth of Sambucus nigra, Poa nemoralis, Geum urbanum, Chelidenium
majus, Galium aparine, Anisantha sterilis, Glecoma hederacea and several other ecologically
related species.

Locality No. 19: Hevlin, district Znojmo
(180 m a.s.l., climatic area A 2)

Culture of Medicago sativa in arable land west of the Hrabétice - Hevlin road, about 100 m
before Hevlin, |t is ene of the most interesting and most extreme localities where 1t 1s possi-
hle to see the salting of earth profile and the grown grain dies out gradually and it is replaced
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by halophytes. The whaole picture of vegetation in this locality is kept in record 1 in Tab. 4.
The character of the locality is documented in Fig. 4,

Locality No. 20: Paviovské vrchy - Soutéska, district Breclav
(320 m a.s.l., climatic area A 3

The edge of the forest at the foot of the castern slope of Kotelnd about 150 m west of the
sign-posted route to Dévin. The recorded species structure is in record 6 in Tab. 6.

Locality No. 21: PFitluky, district Bfeclav
(185 m a.s.l., climatic area A 2)

Ihe locality where traps were placed lies close to blind branch of the Dyje on the left
bank of drainage ditch about 1 km south of Pitluky. In the time of trapping the land in plain
of aluvium was used as a field, There was a haystack about 15 m from the bank of the blin-
d branch,

Locality No. 22: Konice, district Prostéjov
(350 m a.s.l,, climatic area B 2)

A culture of Medicago sativa on the west even north-west-oriented slope of widely open
valley about 2 km west from Konice, north of the Konice - Bfezko road and about 12 m abo-
ve the valley bottom. Vegetation is documented in record 7 in Tab. 4.

Locality No. 23a: Béledsky mlyn, district Prosiéjov
(320 m a.s.l., climatic area B 2)

A meadow in the aluvium of the RomZe stream at village called Hluchov (between Pro-
stéjov and Konice), The stream bed is regulated and deepened a bit. The banks are
strengthened by woods, Vegetation is shown in record 3 in Tab. 5.

Locality No. 23b: Bélec¢sky mlyn, district Prostéjov
(320 m a.s.l., climatic arca B 2)

Ligneous vegetation along RomzZe stream at Béle¢sky mlyn, not far from the village of Hlu-
chov. Sample 5 in Tab. 6 gives the semiquantitative evaluation of the representation
of individual species found.

Locality No. 24: Béle¢sky mlyn, district Prostéjov
(320 m a.s.l., chimatic area B 2}

An old avenue of plum-trees with undergrowth of meadow vegetation between fields at the
entrance road to Béled'sky miyn - about 500 m from a building. Prunus domestica and Ma-
lus domestica cover a guarter of the ground. Shrubs are completely missing. Codominants
of the herbal storey are: Arrhenatherum elatius 4.2, Poa angustifolia 2.2, Alopecurus praten-
sis 2.2, Trisetum flavescens 2.2, Holcus lanatus 2.2, Galium muﬂugo 2.2, Pastinaca sativa 2. 1,
Achilea millefolium 2,2, Crepis biennis 2.1 and others. The presence of some grasses men-
tioned above (Alopecurus pratensis, Holcus fanatus) and some other found species (Cirsium
canum, Equisetum arvense, Lathyrus pratensis, Poa trivialis and above all Inis pseudoacorus)
gives proof that the locality does not suffer from a lack of moisture. It is not permanently
water-logged either. It rather seems that the avenue went along some stream in the past and
it is nowadays obstructed by silt from neighbouring fields. There is a haystack near it

Locality No. 25: Malé Hradisko, district Prostéjov
(640 m a.s.l., climatic area B 5)

Fast-oriented slope just under a ridge of a hillock with Boskovice - Prostéjov road running
aver it, about 3 km from Malé Hradisko towards Prostéjov. There was a culture of Trifolium
pratense on arable land that was changed into a grain field in the following year.
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Locality No. 26: Zesov, district Prostéjov
(230 m as.l, climatic area A 5)

A slope of a shallow valley with a regulated and deepened stream, about 1 ki south-west
of Zesov. The transect of traps went along a pitch in the distance of 20-150 m from the bot-
tom of the valley. The locality was covered by Tritolium pratense, nowadays there is a grain
feld.

Locality No. 27: Postoupky, district Kroméfiz
(210 m a.sl., climatic area A 3]

A culture of Medicago sativa on the north-oriented slope, about 500 m east of the village
of Postoupky above a road to Kroméfiz, The locality lies about 10 m above the level of the
Morava river aluviam and 20 m below the top of the slope. A relatively exact picture of the
character of that vegetation is given in the plot 2 in Tab. 4.

Locality No. 28: Selesovice - Olkina, distr. Kromériz
(220 m a.s.l., climatic area A 3)

A culture of Medicago sativa between the edge of the village and regulated deepened
stream. There are several weed and nitrophilic species with a small abundance together with
the grown torage plant. For example: Taraxacum officinale, Carduus acanthoides, Steflaria
media, Viola arvensis, Veronica persica, Capsella bursa-pastoris, Urtica dioica, Elytrigia re-
pens and Artemisia vulgaris.

Locality No. 29: Nevojice, district Vyskov
(220 m a.s. |, climatic area A 3)

A high grass balk planted with plum trees above a dirt track on the south-east-oriented
slope of a valley, about 300 m north of the railway station at Nevojice and 10 m above the
bottom of the valley where the Litava stream flows Grasses are among the maost important
species of the herb storey: Poa angustifolia 3.2, Festuca rubra 2.2, Festuca rupicola 2.2 and
Dactylis glomerata 2.2 The set is augmented by some herbs characteristic for sunny grass
stands: Bupleurum talcatum 1.1, Picris hieracioides +, 1, Plantago media 1.1, Pastinaca sati-
va +. 1, Pimpmella saxitraga 1.1, Salvia pratensis 1.2, Cerastium arvense 1.2, Heracleum
sphondylium 1.1, Hypericum perforatum 1.2, Medicago lupulina +.1 and Silene alba +.1.
Seedlings from surrounding shrubs are tound there as well (Rosa canina 1.1, Acer campes-
tre 1.1, Rubus fruticosus +. 1, Eyonymus europaeus +.1, Crataegus monogyna +.1 and
Ligustrum vulgare +. 1) and synanthropic species, above all, weeds from the field above the
examined locality (Fallopia convolvulus 1.1, Viola arvensis 1.1, Anagallis arvensis 1.1,
Elvirigia repens 1.2, Reseda lutea +.2, Cirsium arvense +.1, Chenopodium album +.1, Ve-
ronica persica +. 1, Sinapis arvensis +.1 and others).

Locality No. 30: Stiilky, district Kromériz
(370 m a.s.l., climatic area B 2)

Clover field on a south-oriented slope above the Stiflky - KoryCany road, about 3 km west
ot Stildky and 6-10 m above the bottom ot the valley. The complete set of species tound
is tecorded in plot 8 in Tah. 4.

Locality No. 31: Bohuslavice - Jestidbice, district Kroméfiz
(370 m a.s.l., climatic area B 2)
Grass cover showing man's influence, on a south-east-oriented slope between a forest and
the Bohuslavice - Jestidbice road, about 1 km from Jestidbice and about 10 m above the bot-
tom of the valley. The character of the vegetation is given in plot 5 in Tab. 5,



Locality No. 32: Muténice, district Hodonin
(190 m a.s.l., climatic area A 3)

Stable grass cover on a balk along the Muténice - Hodonin road, about 1 km beyond
Muténice on a moderate hillock. A culture of Medicago sativa neighbours the locality. Spe-
cies dwelling on the balk are recorded in plot 2 in Tab. 5.

Locality No. 33: Tvrdonice, district Bfeclav
(160 m a.s.l., climatic area A 3}

Flood-prevention dam on the right bank of the Morava, about 5 km east of Tvrdonice.
A semiguantitative evaluation of the proportion of all species found in the vegetation cover
is given in plot 1 in Tab. 5. (cf. Plyusnin et al, 1995)

Locality No. 34a: TvaroZna Lhota, district Hodonin
(340 m a.s.l, climatic area A 3)

A culture of Medicago sativa just below the top of a steep south-west facing slope, about
2 km cast of Tvaroina Lhota and by the road to Radéjov. The vegetation cover is documen-
ted in plot 6 in Tab. 4,

Locality No. 34b: TvaroZna Lhota, district Hodonin
(330 m a.s.l., climatic area A 3)

A growth of Medicago sativa on a steep north-west facing slope, about 2 km east of Tva-
roznd Lhota, The vegetation of this locality, near the road to Radéjov (north of the road) is
in plat 5 in Tab, 4.

Locality No. 35: Tvaroina Lhota, district Hodonin
(290 m a.s.l., climatic area A 3)

Tree and shrub growth at the bottom of a steep north-facing valley with occasional stre-
ams, about 2 km easl of Tvaroznd Lhota, below the road to Radéjov. The character of the
vegetation 1s recorded in plot 4 in Tab. 6.

Locality No. 36: Kunovice, district Uherské Hradisté
(185 m a.sl., climatic area A 3)

Alluvial growth with Alnus glutinosa showing man’s influence dominating a shallow
valley with a tributary of the Olsava river flowing through it, about 500 m south-east of Kuno-
vice, The species set of the shrub and herb storey is recarded in No.1 in Tab, 6, The character
of the locality is shown by Photograph 1,

Locality No. 37: Chvalcov, district Kromé&fiz
(400 m a.s.l., climatic area B 5)

A very dense and vital culture of Trifolium pratense above the foothills of a north-oriented
slope, about 500 m south of the edge of ChvalZov village. Trifolium pratense in this locali-
ty is accompanied by only several other species with a small abundance, for example: Poa
trivialis 1.2, Elytrigia repens 1.2, Cirsium arvense 1.1, Rumex conglomeratus +.1, Rumex cri-
spus +.1, Cerastium vulgare +. 1, EQuisetum arvense +.1 and Symphytum officinale +.1.

Locality No. 38: FryStdk, district Zlin
(250 m a.s.l., climatic area B 3)

A culture of Medicago sativa on an east-oriented slope at the end of Frystdk dam. The lo-
cality is situated about 30-100 m from the Lukov - Fry3tik road, above a pine wood, about 10 m
above the water [evel of the dam.

It is possible to observe the succession of several weed specics and some representatives
of fresh well-watered meadows in the, in places thin, growth of Medicago sativa. The most
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important might be: Lolium perenne 2.2, Agrostis stolonitera 2.2, Dactylis glomerata 1.2,
Elytrigia repens 1.2, Galium mollugo 1.1, Taraxacum officinale 1.1, Plantago lanceolata 1.1,
Leucanthemum vulgare 1.2, Lamium purpureum 1.1, Myosotis arvensis +.1 and others.

Locality No. 39: Biskupice, district Zlin
(260 m a.s.l., climatic area B 3)
A locality between Biskupice and Kanovice which lies on the north-east-exposed slope
of a wide valley with a stream, about 50 m from a road, 10 m above the bottom of the val-
ley. In the time of trapping there was clover but nowadays it is a grain field.

Locality No. 40: Hrad¢ovice, district Uherské Hradisté
(220 m a.s.l., climatic area A 5)

South-west-facing exposed slope (10-15 m abave the talweg) of the relatively narrow val-
ley of the right-hand tributary of the Ol3ava river, on the eastern edge of Hradcovice. The
HIU‘[Jt‘ above an old pigsty with an incline of 15-20"was a permanent grass growth on an
arable land at the time of the trapping,. It is a field now.

Locality No. 41a: Ujezdec, district Uherské Hradiste
(220 m a.s.l., chimatic area A 5)

A forest partly influenced by man, lining in a narrow stripe the right bank of Stivnice stream,
about 2 km north-east from Ujezdec. The stream is more than 2 m below the level of the
alluvium and the banks are very steep. A semi-cultivated meadow borders the forest (to-
wards the railway), The character of the vegetation is demonstrated in plot 2 in Tab. 6.

Locality No. 41b: Ujezdec, district Uherské Hradisté
(225 m a.s.l., climatic area A 5)

The overgrown bed of a small regulated tributary of the Stavnice stream that flows through
the west-exposed slope of a wide valley, about 2 km NW of Ujezdec.

Besides the dominant Carex acutiformis we can meet there for example: Petasites hybri-
dus 1.2, Urtica dhoica 2.2, Roegneria canina 1.2, Phalaroides arundinacea 1.2, Equisetum
fluviatile +.1, Epilobium tetragonum +.1 and Lythrum salicaria as well as synanthropic speci-
es such as; Helianthus tuberosus +.1, Arctium lappa 1.1, Cirsium arvense +.1 and Arternisia
vulgaris 1.1, In the close neighbourhood af the stream there 1s a culture of Medicago sativa.

Locality No. 41¢: Ujezdec, district Uherské Hradisté
{240 m a.s.l., climatic area A 5)
A clearing under electricity wires, and a hornbeam forest on the west-exposed slope of
a wide valley, about 2 km NE of Ujezdec. The character of the vegetation of both of these
neighbouring stands is recorded in plot 3 in Tab. 6.

Locality No. 42: Nivnice, district Uherské Hradisté
(230 m a.s.l., climatic area A 5)

An older culture of Medicago sativa on the southern edge of a windbreak, about 200 m
from the southern edge of Nivnice. A complete outline of species found is in plot 3, Tab. 4

Locality No. 43: Sucha Loz, district Uherské Hradisté
(310 m a.s.l., climatic area B 3)

A semi-cultivated grass growth on the left bank of Ordéjov reservoir (near the dam). The
species spectrum of higher plants is demonstrated in plot 4, Tab. 5,



Locality No. 44: Lipovd, district Zlin
{440 m a.s.l., climatic area B 8)

The edge of a semi-cultivated forest and meadow on a hillock at the southern edge of Li-
pova village, about 6 km north of Slavicin. The vegetation cover at the locality is cha-
racterised by plot 7 in Tab. 6,

Locality No. 45: Bylnice, district Zlin
(400 m a.s.l., climatic area B 8)
A pasture on a south-exposed slope about 1 km east of Bylnice (see Photograph 5). The pro-
portion of individual species of higher plants in the herbal storey is given in plot 7 in Tab. 5.

Generalisation from Ecolagical and Geobotanical Data

It is obvious from the preceding survey of localities that the toci of hantaviruses occur in
a comparatively large range altitudes in the area of the former South Moravian region (160
- 650 m a.s.].). Remarkable differences in the macraclimates of the examined localities fol-
low from this. The data from chosen climatic stations document this; their long-term
temperature and rainfall averages are summarised in Tables 1 and 2. The difference of ave-
rage annual tlemperatures between the lowest (Hodonin) and highest (Nové Mésto na
Moravé) stations is 3.5"C and the average temperatures in the growing season differ by 4'C.
It is also possible to quote extensive differcnces between the average total annual rainfalls
and in their distribution throughout year (sec Tab, 2). The previously mentioned stations at
Hodonin and Nové Mésto na Moravé differ in average annual total rainfall by almost 260
mm a yedr.

The variability of macroclimate in individual parts of examined region is illustrated by
KONCEK’s division of Czechoslovakia {¢f. KONCEK in SYROVY (red.) 1958) into climatic
areas and regions. It is possible to group the localities examined into a total of nine regions
of all three climatic areas (see the survey of localities, Tab. 3 and the map - Appendix 1)
on that basis.

The relationship of localities to relief is interesting, The foci of hantaviruses are situated on
the alluvia of regulated and artificially deepened streams and on the lowest parts of neighbou-
ring slopes at lower altitudes where the macroclimate is warmer and dryer. These are places
with a relatively deep and damp (not muddy or water-logged but not drying out either) sail
profile. The flood prevention dams of the Morava river in the southern-most part of the exa-
mined region also provide similar conditions. Only exceptionally were infocted terrestrial
mammals caught on drying out, water-logged or frequently flooded soils and if that happened
then it was on stands near to places with mesophilic conditions. This is the case in locali-
ties 41b - Ujezdec and 32 - Muténice,

It is possible to observe from the reconstructed geobotanical map (cf. MIKYSKA 1968,
NLUHAUSL 1969, 1970 a,b, 1972 and MIKYSKA and NEUHAUSL 1970 that the identified
localities follow the alluvial vegetation of meadowlands and alder-trees and the border of
this vegetation with sub-xerophilic oakwoods (in the southern-most part of the examined
area), with acidophilic nakwoods (in south-west Moravia) or oak-hornbeam woods in the
lower locations.

The dislocation of foci in the terrain is more ,colourful’ at higher altitudes (over 400-450 m).
Infected populations of terrestrial mammals were also found on the upper parts of slopes
and on hillocks as well as wide open shallow valleys with regulated streams. According to
the reconstructed geobotanical map there should be flowering beechwoods, woodrushs’
beechwoods or acidophilic mountain beechwoods (depending on altitude, subsail, macro-
climate and local climatic conditions). In the most extreme conditions there can also be
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water-logped spruce trees next to alder trees. The differences in macroclimate to a certain
extent oftset the relationship between the examined foci and ecologically varying stands at
different altitudes,

The character of the present vegetation cover also has great significance. That's why pla-
ces with relatively stable vegetation were chosen for the trapping of small terrestrial
mammals; because it ensured the more or less uninterrupted development of their popula-
tions. Most orten it was torage plants (Medicago sativa, Trifolium pratense) on arable land,
natural, semi-cultivated and cultivated meadows on the edges of forests and clearings and
the bushes around them, It is possible to assume that a specific, less extreme and more hu-
mid microclimate is created under the dense cover of plants near the ground and that is
probably extremely favourable for the spread of infection.,

The material of phytosociological releveés from most of the examined localities where
the hantaviruses were positively identified is concentrated into Tabs. 4, 5 and 6. The recor-
ded differences in the species composition of vegetation on individual localities covered by
torage plants (cf. Tab. 4] are the result of altitude and the different orientation of slopes, dif-
terent pedological concitions, changes in agricultural technology and the age of the culture.
While the young vegetation 1s mostly densely closed and the occurence of weeds is stron-
ply restricted, the older cultures are more difiused and there is a greater number of rural and
weed species, The species composition can give a ot of information about the stand con-
ditions of localities, It is convincingly documented in releveé 1 in Tab. 4 where the presence
of species like Bolboschoenus maritimus subsp. compactus, Lotus tenuis, Plantago major
subsp. winteri, Juncus gerarch, Carex hordeistychos, Atriplex prostrata, Xerophaera fragife-
ra, Ranunculus sardous and others prove the salinity of the soil. The salinity of the soil
reaches such a level in hollows that the culture of Medicago sativa died out there (see Fig,
4). Locality No. 19 - Hevlin, to which this relates, represents the most extreme type of stand
where infected terrestrial mammals were found. (Artificial irrigation plays an important role
in this location which frequently dries out in summer).

The intected populations were in the great majority of cases found on field stands of me-
sophilic character. This is supported by an analysis of the demands of the species present for
the basic ecological factors - warmth and moisture. The average figures according ELLEN-
BERG's values {cf. ELLENBERG 1974 and Tab. 7) fluctuate in both cases around the centre
of demarcated scale. The average is around point 5 (exactly 5.5) on the nine-point scale for
warmth that characterizes the mesotherms that mostly grow in the highlands. The average
moisture demand for the species present varies between 5 and b (exactly 5.2) on the twel-
ve-point scale. In this case 5 means damp soils that do not occur when water-logged but in
drying out stands.

The relationship of hantaviruses to mesophilic stands is documented in Tab, 8 which con-
tains phytosociological releveés from two neighbouring localities on the south-western edge
of Trebic district. Releveé 1 in the table comes from Kastniky (locality 10 in Appendix 1)
where a population of terrestrial mammals was infected by hantaviruses. The second relevee
was in Police locality where the occurence of hantaviruses was not confirmed. Although the
distance between them ,as the crow flies’ is no more than 2 km, the difterence in altitude
s anly 10.m and the orientation and incline of the places are the same, their diverse loca-
tion in the relief and connected to that the pedological differences manifested themselves.
While Kostniky is on a moderate long slope with heavier loamy soil, Police is at the top of
indistinct hillock with lighter and desiccating sandy loam. That is why mesophilic perennial
species assert themselves more in releveé 1 while the prime role in the second one is played
by annuals (in some cases even of ephemeral character),

The vegetation of meadow localities examined is recorded in Tab. 5. The order of releveds
and species there is the same as in Tab. 4 which has already been described. The conside-
rable variation of species composition in individual localities is a reflection of different
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macroclimates and local climatic conditions, difierent nutrient levels in soil, and dissimilar
levels of human influence. The percentage cover of the herbal layer is very high in all ca-
ses and that influences the microclimate at ground level.

The vegetation examined belongs to variously modified mesophilic meadow communi-
lies from the class Molinio-Arrhenatheretea Tx. 1937, order Arrhenatheretalia Pawlowski
1928 that are marginally influenced by some hydrophilic species from communities of Fili-
pendulo-Cirsietum oleracei Duvigneaud 1946, Alopecurion pratensis Passarge 1964
or Deschampsion caespitosae Horvalic 1930 alliances.

The mesophilic character of the loralities examined can be confirmed also by an analy-
sis of the ecological needs of the species of higher plants present (cf. ELLENBERG 1974 and
lah. 7). The prevalence of those species that have a medium demand for water and warmth
(5-6) is obvious. The arithmetical average gained from data for individual species present are
also very close to the figures mentioned above (warmth 5.5, moisture 5.5). Species with
diftering demands (especially for moisture} occur only rarely and come mostly from periphe-
ral parts of the stands and are not representative of the character of the vegetation cover.

Peripheral parts of forest stands and clearings are the third important kind of biotope whe-
re infected populations of terrestrial mammals are present. Tab. 6 records vegetation of eight
positively identificd forest localities. It is possible to read from this that at lower altitudes the-
re is mostly patches of alder-trees from Alno-Uimion Br.-Bl. et Tx. ex Tchou 1948 emend.
Th. Muller et Gors 1958 alliances that are connected to the alluvia of streams, and the po-
int of contact of these communities with the surrounding forest communities from Carpinion
Issler 1931 emend. Mayer 1937, Quercion pubescenti-petraeae Br.-Bl. 1931, Genisto germa-
nicae-Quercion Neuhaus! et Neuhduslovd - Novotna 1967 alliances, or with cultivated
forests showing human influence, At higher altitudes it is the edges of cultivated forests with
Finus sylvestris or Picea abies dominating based on areas belonging to mesophilic  horn-
beam or oak-hornbeam forests on hills.

An analysis of the ecological requirements of species recorded at individual localities
shows a somewhat higher number of hydrophilic species in lower, and that means also war-
mer, positions and more xerophilic species in higher positions. However in all cases
mesophilic species prevail as the temperature and moisture content figures (warmth 5.3,
moisture 5.3) demonstrate. Using coefficients emphasizing the importance of species with
a higher coverage this fact would show up more distinctively.

Discussion and Conclusion

The dependence of the spread of infection in populations of terrestrial mammals on macro-
climate, local climate and microchmate of localities was deduced by analysis of the
topographical and ecological conditions of the natural foci of hantaviruses in the South Mo-
ravian region, The localities of hantaviruses in lowlands and highlands are connected above
all to the alluvia of streams beyond of the reach of persistent water-logging and at the base
of surrounding slopes. It is possible to find infected populations on the upper parts of slopes
and on elevations which are sunnier and a bit dryer, and at higher altitudes where the macro-
climate is cooler and more humid. This knowledge is totally in keeping with the thesis
of literature sources quoted, and it is even possible to say that the patterns found here are
an accurate reflection of the European situation, The natural foci of hantaviruses lie in fores-
ted hilly areas in Southern Europe and they are missing from the warmer and dryer lowlands.
They are linked with the relatively cooler and more humid nerth of France, and they defi-
nitely prefer mesophilic stands in Belgium in the conditions of an oceanic climate,

The broken relief of examined South Moravian region made it possible to describe the
range of altitudes and macroclimate where it is possible to find the natural foci of hantavi-
ruses in our country more precisely. Analysis of communities of species from all three basic
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tapes of biotope where intected populations of terrestrial mammals were found provided
enough evidence of the mesophilic character of the examined stands. The limiting influen-
ce of drought on the spread of the cause of hemarrhagic fever with renal syndrome,
highlighted tor example by French scientists, is confirmed in our country. The suitability or
unsuitability of individual localities tor the spread of infection is not only designated by the
macroclimate. The local climate, which is dependent on the situation of the locality, and the
microclimate under closed vegetation cover, are also tactors.

Haystacks probably play an important role in the spread of hantaviruses in the present
agricultural countryside. It represents a particular merotope with specitic ecological condi-
tions that are very ditferent from the macroclimate and local climate of a locality. Moreover
they provide ideal conditions for small terrestrial mammals to feed and reproduce. The high
population density of the common vole and other species inhabiting these strange stands
plays an important role together with microclimate of the lowest part ot the stack, in the de-
velopment of infection. These places filled with infected urine can be dangerous even for
man which is something what some authors have been pointing out in a connection with
tularemia tor many years (cf. HOPLA 1974, SEBEK 1974, CERNY 1978 and LIBICH 1981),
It is possible to view old sheepfolds, haylofts, feed racks with supply of forage, hunters” and
lumberjacks’ chalets and so on the same way. All these buildings and structures create a net-
work of places where a new strong toci of infection can originate when an infection
is introduced, and that can happen even outside ot the borders supposed on the basis
of macrochmate or local chimate.

Souhrn

Zikladni ekologickd a vegetacni charakteristika pfirodnich ohnisek hantavir(i na dzemi
jihomoravského regionu

Ve zkoumanem regionu (viz piil. ¢.1 a prehled lokalit) byla zjisténa ohniska hantavir(
v rozmezi nadmorskych vysek 160-650 m. Rozdily v makroklimatu jednotlivych cisti zkou-
manc¢ho Gzemi jsou znacnd (cf. tab. ¢.1 a 2). Jejich viiv je vSak do znaéné miry korigovin
mistne klimatickymi poméry, které vyplyvaji z odlisného situovani ohnisek v terénu nizin,
¢i pahorkatin na strané jedné (aluvia, dpati svaht, severni expozice) a wie poloZenych mist
na strané druhé (horni ¢dsti svahi, vrcholove partie terénnich elevacil. V zemédélske kraji-
né sehrdavaji pii Sifeni hantavira nezanedbatelnou roli stohy sldmy. Predstavuji v ni jakési
merotopy skytajici drobnym zemnim saveam nejen spolehlivy a dlouhodoby zdro) potravy,
ale iidedlni podminky k romnozovini, Vysokd koncentrace jedinc( pak ummmut- snadnéjsi
Sifeni intekce uvnitf populact. Stohy teriy mohou |:|reri=.taww.1t jiste nebezpedi | pro zeme-
delce, nebot moznost pfenosu m‘:kﬂry je zde velmi pravdépodobna. To je ostatné znamo
i u tularemie (cf. HOPLA 1974, SEBEK 1974, CERNY 1978, LIBICH 1981). Obdobny vyznam
mohou mit v nékterych dzemich i seniky, lovecké nebo dievorubecké chaty a v |\r..'|jll'llll‘ roz-
ptylend lidskd obydlr.

Vegetaci na zkoumanych, pozitivné lustrovanych lokalitich jihomoravského regionu lze
prifadit ke trem zakladnim typam:

al picniny na ome pade (viz tab. ¢.4),

bl trvalé travni porosty (viz tab. ¢.5),

¢} lesni lemy a okraje pasek (viz tab. €.6),

Presto, ze druhova garnitura vyssich rostlin je v téchto biotopech velmi proménlivd a na-
vzajem adlisna (viz tab. ¢.7), lze z ekologickych naroki jednotlivych zicastnénych druh
snadno odvodit spole¢ny mezofilni charakter zkoumanych stanovist. V trvale zamokienych
| v casto vysychajicich biotopech je vyskyt infikovanych drobnych zemnich saved mnohem
vzacnejsi. To je v plném souladu i s poznatky jinych evropskych autor( (viz seznam litera-
tury).
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Tab. No. | Average air temperature ("C) on chosen stations in the period of 1901-1950 according to Vesecky (1961]

) Maenth Growing
5tation Year
1 2 s | a4 !l s 4 % 7 8 9 | 10 I 12 period

Hodonin . 45 | 00 | 45 9.8 | 152 | g1, 19 | 182 | 150 | 9s | 43 0,3 95 | 16,1

Stridnice ]W 1T 1.8 0,2 4.7 a.5 15.5 8.1 h..h....m. . LBA 149 a5 4.7 LA 9.4 AN

KroméFiz 22 | 07 | 37 s | 142 [ 168 | s | 178 | 142 | 89 37 | -0 8.6 | 151

| Bmo SEEEART B85 | 138 | 167 | 184 | 474 | 13w | 86 |, 35 | 02 | B4 | 148
 Prostéjov - T oz [ a0 | sa T es [ iss e | a7 | s | a1 | 87 | 34 0,1 85 | 1as |

Luhadovice 25 | w2 | 3 BO | 132 | 160 | 17a | owes [ a5 | as 38 1 w2 [ e 14.2

Znojmo - 19 | 05 | 39 89 | 141 70 | 190 , 181 | 1as | s | 35 | w02 | ss | 152

Bystfice p. Hustynem 25 | a2 | 3 B2 | 133 | e 7a [ aza [ oz [ a5 o33 [ 0s | st | 144

| Valatské Klobouky 45 | 20 | 25 75 | 1o | 154 | s sz 1oy | B2 33 4 210 | Te | 119

Velké Mez (i 32 | 20 | e b | 123 | 152 EEERET T R R
Komice | 34 | <9 | es 72 | 125 | 12 63 [ 12w | 77 | 22 | a3 | 72 | 135 |

Zdir n. Sizavou 40 | 29 [ 1o [ 56 | 114 | 14 150 0 116 | 64 | w1 | 23 | ea | 126

Nove Mésta na Morave B -4 -3.40 0.4 3.4 1z | 138 T 6.4 | 1,3 2 50 | 1 zA

Tab. No. 2 Average rainfalls (mm) on chosen stations in period of 1901-1950 according to Vesecky (1961)
: Altitude Month LeER I ing
Statien (m) _ ._.n.uq
1 2 3 3 5 b 7 B g w | 1 12 period

Hodanin | Thid L 29 30 40 57 B a7 &7 3 =M A 3l EL N

Strazmice - s | o | 32 a1 63 3 | BS L 51 | a3 | 35 | ser | 380

omeiz | o | » T n 2 | 63 7a | 78 | 78 52 51 4 HERET
Brmo a7 27 2 a7 57 70 77 63 42 46 | &1 | 46 | s47 | 346 |

Prostéjoy | ma 26 25 1 40 | sa 7 i 70 a6 | a0 ! a3 3 577 | 369

Luhadovice 297 | 4a 33 32 51 7 B3 | 8 | 90 | &0 67 62 55 | 7z | a1

B ] e 10 w | 27 | a0 | 82 | 7 72 69 a2 a3 | 9 17 | 364 | asm
 Bystfice p. Hostynem o e | 37 33 a0 32 77 T a2 61 | ws 57 b 825 | 472 |

| Valatskeé Klobouky = 79 | 52 | e 1 52 | 5 1 ozv | w95 | wn | 63 | e6 | 71 | e | ms | am

Velké Mezifiel e | 32 | 55 34 | as 2 | o1 | 79 70 a9 50| a3 2 | eir [ a2
H_.-_..m_..”.... 454) ) i1 |33 14 66 ffl | B 7 54 m..ul m.- 17 625 . 38 3

[ Zdar n. Sizavou 500 | A 40 57 b 7 | 95 | 8 56 | 5o 50 50 | 7an | a0

Nové mésto na Moravé sid | 36 49 | 4 53 62 73 | e 82 56 58 53 56 | 724 | an
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Tab. No. 3
Ranking of examined localities into climatic areas and districts demarcated by Koncek
(1. Kondek in Syrovy fred./ 1958)

Climatic area A - warm
Climatic district A - warm, dry with moderate winters, with less sunshine
Locality No.: 17 - Mackovice, 18 - Brezany, 19 - Hevlin, 21 - Piitluky
Climatic district A, - warm, moderately dry, with moderate winters
Locality No.: 15 - Vdzany-Habrovany, 16 - Stielice, 20 - Pavlovské vichy, 27 - Postoupky,
28 - Selesovice, 29 - Nevojice, 32 - Muténice, 33 - Tvrdonice, 34,35 - Tvaroznd Lhota,
o - Kunovice
Climatic distnict A_- warm, moderately humid, with moderate winter
Locality No.: 26 - Zesov, 40 - HradcCovice, 41 - Ujezd, 42 - Nivnice

Chimatic area B - moderately warm

Climatic district B, - moderately warm, moderately dry, with mainly moderate winters

Locality No.: 13 - Cernd Hora, 14 - Kitiny, 22 - Konice, 23,24 - Béleésky mlyn, 30 - Stfi-
ky, 31 - Bohuslavice

Climatic district B - moderately warm, moderately humid, with moderate winters, hilly

Locality No.: 8 - Sokoli u Trebice, 38 - Frystik, 39 - Biskupice, 43 - Suchi Loz

Climatic district B - moderately warm, moderately humid, highland character

Locality No.: 9 - Piilozany, 10 - Kostniky, 11 - Sumnd, 12 - Stfitez, 25 - Malé Hradisko,

37- Chvalcov

Climatic district B, - moderately warm, humid, highland character

Locality No.: 5 - Blizkov, 6 - Hrbov, 7 - Velké Mezifici, 44 - Lipovd, 45 - Bylnice

Climatic district B - moderately warm, very humid, highland character

Locality No.: 2 - Svétnov, 3 - Slavkovice, 4 - Hlinné

Climatic area C - cold

Climatic district C - moderately cold
Locality No.: 1 - Chlumétin
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Tab. No. 4

Vegetation in fodder on arable land

Beslewes Mo, | P 3 4 i 5 b E [1__ “ HI'J_
Locality No. e @ ' 2 | e b | 3 | 2 [ TR
Date 1Dy} L 12 1. 1 6 AT Ll o a. |
" o 7 e [ o 17 [ o o l7 o &l
(Yo ‘ 1991 | 1991 | 1991 | 1991 | war | tes1 | gem 1991 199( | 1ean
Alitutie fm) we om0 230 | oo | wvn | a0 | 330 0 370 I 66| 620 |
Aspert ! 5 : z | sz o sz Y TTs
s o [ o [ 8 [0l e e | 20 2 T
jmple .ﬁ;l;',i im') IV} Mix ‘ __?:i‘.lx_ 10x -_ HJ!_ 15% Il ‘ i £ s Hw
Sk M 20 11 i1y <1} i 40 _;EJ _fl! A0 ]
[istal c-||:l1.-1:r %) a0 110 - 5 _‘J'I.} _'9.1 -_I [}H . H? 100 | 95 L HA I
| Coverttd a0 we 7y | es | 9 | too | a5 teo | 95 | 100 |
VR 0 5 o | o | o 0o | 0 o {1 o a
{I: —_— id ey
.T.'nrnx:m.:rn u*.rmn.:.iu *1 ol EI__E Li7% 2.1 [ 2.1 +.1 b el o |
Magaria marmma. b g b oet Do Do b g e [ Lo o F e | rong
Capselln k.lu'raa-p.qsl. [ 1.1 a2 | 1 1.1 21 4 LS CE 1 % | | R LA
Sllaniamedia L] L1 . o4t L8 BT TR TR RTNET
Plantage major 1.1 R L 1.1 1 al wl L 1 | 410
Viofa arvensts THEE ETE T I 10 | et |1 | 9na
.iunn N [ - 1 l:d B 23 | _r .? L 1.2 i 2.2 ‘ - i L"_._ +.2 B0 ..
Chvtripa mopens i I.E_'__ 1.2 ! 1.2 1.3 22 L2 | | 1.2 1 %__[Lﬂﬂ !
Medivagn satwa 1 T T .. 4.5 | m';."i B | 4 ! a5 . E Jhu '
J‘l.n;_:.iuln B s + 1 +.1 1.1 8 | 111 (58 ! . - : 20
Polydorurer pviculane #l 11 L e I 2.1 +1 ' R ?
Clsivn andns: | o L l 1 1_' w1 I L | | 7An
Romes gongloneralus .1 11 : (] L 21 11 } : | _;___?’11_1:1_
Catiupia rnn.,-{;luv.-ufu_l; _-_ -|I i : J__il L } .k . * S | * 1 { o
{Zm'nupmlu.lm.|II1|_|!n_'__:|_- 1 l +.l ‘ 1.} | S | il b b hila
Toa anm na 1.2 | JLET S : L ¥ ¢ ! 1.3 1.2 _ﬁ»’_l{i
Trifolum praiense F | _J 1.2 3 ] 3.5 5.5 55 ' R
M\,.-m.m_lh JE.‘L'rI::..'lE . 15 I v j_- +.I_ | 1. 11 +__| ! + 1 .| |‘1..J'1_|:_ i
Rujncx clispus I NS 1 O S R A = R | o
Convebeylus arvensis i1 |1 0 T T % | L] " | _'ﬂﬁ :
?tfln'ﬂ !-l.‘-IT".IEJ. +.1 1.1 il i !_+._r !_ - | A0
_."".:}l (5] rl'F;;;l\ o ¥.2 [ ] -] 4.;; I ; -I-J 5 I -i- I S
_':.l.nap?a_r';uu-,-:._ [ +.1 | =+ :___ __-__ __It_ [ T I + . _»I_ 5f10
ll.‘p‘.rn ATV l () 11 : - 1.1 | +.1 + ! AL
Charnonmilla .'-Ih'l.'\-'l.‘l"l!i.‘l'l"u; fa x » . J! R N A =1 AL
Yironica pala ] . .1 _-__-.I : i | il I ﬂ_ﬁ;’i=
:rrl'rr1il‘.-::l._'.-l.1|5:.ir.|"._ | _.l 1i.l g I ! +.1 -I o __" 3 F_ -1_FILL
LUy l.r-rl.u!l.'ll_-._l"_ I sl el | ! 1 -] ‘ . 4410
Acinllea millefolum +.2 ‘ )2 l . +.2 +.7 | e L
oo o | | e e T
A ples panala |+ " 1.4 ; # | s 4711 ‘
Mo s ‘ [0 T A L1 }l ' 410
"Pu.]_lrw'.l'.'lllﬁ B | 1| s_ll 3 1 1.2 ] : - [ & 1 : +.2 f N A ‘
Arenaria serpyll fala | | 4 bt Lt |_ +.1 | At
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LTV prarp e i s | 1141 i #. e | w1 | ano
LjE:.IIIIEII-ll pauail e It + 1 _:_ w1 . - ) ] .T'f.l_l‘
|‘..1[|.|w'| JATRIERES +.1 $.1 | . ¢ N ETARt)
Cilechoma hederacea ir +1 1: _+ 1 +1 | . .__-_ ;_I_H_
I’_I.ml.]gﬁnf l.:l)h‘ll_.'l i 1:1 1.1 o .| B W1 !
Aprostin stalinsifera | 4.2 +:2 | 2 LEARN]
Cerastionm holosteoides Il LA o L e |l = . +.1 1
Mt_'l.ll'u_lrllnni [rratense !_ +1 | +.1 +.1 Y - _lfl[_}. .
Coalum aparime . +:.1 . I .1 W
L'.lrlu_u': :I_I'_:ll_‘l!lll!_‘ljt_jl;':_ ' 1 #.1 . .. . . : . . S _2."| (¥
Sore hus oleradeus | nl 1.1 ; : : 210
Erysimum choiranthoid | +.1 . . - - ]+ I I . . ' . 20
[‘.1-1-.; |P.1|IJ*-H.I\ | I2 | . o | -Zm']_
Dactylis ulnnwr:t_m_ | #iT | SR I | - - . = 1.'."__ ) | 210
Chese urainla soplsla + . .1 ) 20
Lamium amplexicaule ] - : +. s R . . . . 200
Ajuga reptans | +.d +.d ; o ._"?I_i_
I.a!l_n_'!_l.w.ltunmr_ < Ul : f *.2 i | . . . . 210
CoArseum vulgare | |+ | + | ] . N0
Flulous lanatus ] . : f +:l : 1.2 . 20
E_..illl.ll-n sl lugy B +.2 + _ ;.',-’II:'I“

| Lapsana communis . i 11 . ) . _ I z.ﬂ.l:;

Only in one releve:

Relevé No.1; Rorippa palustris 1.1, Potentilla supina 1.2, Potentilla reptans +.2, Poa com-
pressa 1.2, Inula britannica 1.2, Bolboschoenus maritimus subsp. compactus 1.1, Lotus
tenuis 1.2, Geum urbznum +.1, Plantago major subsp. winteri 1.1, Lepidium ruderale +.1,
Salix alba (juv.) +.1, Juncus gerardi 1.2, Carex hordeistychos 1.2, Atriplex prostrata 1.2,
Apera spica-venti +.1, Chamomilla recutita 1.1, Xerosphaera fragifera 1.2, Sonchus arven-
sis +.1, Tithymalus platyphyllos subsp. platyphyllos +.1, Potentilla anserina 1.2, Centaurium
pulchellum +.1, Phragmites australis +.1, Hypericum perforatum +.1, Ranunculus sardous
subsp. sardous 1.1, Hordeum jubatum +.2, Bromus mollis +.2, Stenactis annua 1.2, Galega
officinalis +.2.

Releve No.2: Bromopsis erecta +.2, Conium maculatum -, Veronica chamaedrys +.1

Relevé No.3: Anthriscus sylvestris +.1, Persicaria lapathifolia +.1, Petroselinum crispum
+.1.

Relevé No.4: Malva neglecta +.1, Chrysaspis campestris 1.1, Echinochloa crus-galli 2.1,
Aethusa cynapium 1.1, Amaranthus chlorostachys +.1.

Relevé No.5: Poa pratensis s.l. 1.2, Arrhenatherum elatius 1.2, Heracleum sphondylium
+.1, Pastinaca sativa +.1, Vicia tetrasperma +.1, Ranunculus polyanthemos +.1, Crepis bi-
ennis 1.1, Daucus carota +.1, Mentha arvensis +.1, Colymbada scabiosa +.1, Senecio
jacobaca +.2, Knautia arvensis +.1.

Releve No.6: Oxalis dillenii +.1, Raphanus raphanistrum +.1, Cirsium palustre 1.1, Sym-
phytum officinale +.1, Linaria vulgaris 1.1, Anethum graveolens +.1, Logfia arvensis 1.1,
Campanula patula +.1, Anisantha sterilis +.1, Carex hirta +.1.

Relevé No.7: Lolium multiflorum 1.2, Ranunculus repens +.1, Persicaria mitis +.1, Lotus
corniculatus +.1, Amoria hybrida 1.2, Stellaria graminea +.1, Erodium cicutarium +.1.

Relevé No.8: Triticum aestivum +.2, Cosolida regalis 1.1, Chenopodium ficifolium +.1,
Camelina microcarpa +.1, Senecio viscosus -, Brassica napus +.1, Tithymalus helioscopia +.1.

Relevé No.9: Arabidopsis thaliana 1.1.

Relevé No.10: Scleranthus annuus -, Galeopsis tetrahit +.1.
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lab. No., 5

Vegetation in meadow localities

Releve Mo, I 4 . 4 4 5 b 7 o) . '!_ ] 140
Lacality No. 3w | 32 1| e | o3 | o4s a 4 |
Date [Day) Loz 27, | 30 | 14 I b, b, 4. a.
(Month) 6. | 6 | 7 | = | & | 7 | & 6. 6. | 6
e 1984 . 15991 | 1989 | 1990 | 199] 15941 1491 1989 | 1991 194
Allitude 1mil 1600 I 190 | 3u0 ERLt 70 A8% 4011 430 w10 G50 |
Aspect Nz : v |z HESHIE - |
Slope 1] 8 24 0] o | w | 8 | w | 3 | 5 | 0 |
sample area (mi} | x b | 5% It L 2w s REES Iiw
EES I 50 | 16 0 20 W | 20 25 0 ¥
Tobal cover %) as | 490 [LFIH 10 100 Tk ) 106 Gl 100 |
Cover il 55 G 100 100 146 100 a0 10 41l o |
" B (%) 0 0 o | o | o s | o 0 0 0 |
= : . i )
Dactylis glomerata 2 [ w2 | ra Daa a2 |22 [ a2 | 22 Taz | a2 [wpu
Foa pratensis s.| 1.2 1.2 1.2 |2 23 32 | 42 2.2 22 | 42 REEALE
Auhenatherum gtativs | 1.2 | 55 | 22 32 | 22 [ 22 | 22 | w2 32 910
Rumex conglomeratus I +.1 vl + | :_+.I +1 i1 21 .1 1.1 9,14
Agrostis stolonifers | 1.2 R T R T 122 | ao
Cialivm mollugo 1.2 1.2 2| 12 120} bl 1.2 . 710 |
Festuca rubra | 4.5 ; 1.2 2.2 1.2 1.2 212 1.2 70
Tarasavum afficinale | N 1.1 21 21 E.E_ 2 _.’1 - 70
Achiliea millefolium | 4.2 | +2 +. 2.2 1.2 V| . &/10
Giechoma hederacea | #2 _+.,'J_. 1.2 1.2 1.2 1.2 6,110
Alopecurus pratensis 1,2 :_'2_ = 2.2 22 1.2 i a1
I'é;u;unrulus TEpR0G +.2 2.2 1.2 PO R 1.2 1 B
_E:Etamuln pratense .- +.* 1.2 1.2 i 1.2 I : s /1 |
L olium perenne . NEEEETEET 22 |22 | 22 | o |
Fustracs setiva 4. +.1 L . +...1- - L) " S
Urtica diolca 2% | ¥ | 22 1 B , 5/10
Phleum pratense 1.2 1.2 22 12 22 . s
Lathwyrus pratensis 12 B 1.2 2.1 k.2 . - i ;I.ﬂ-
Trifolium pratense 23 i ST | I s 22 3.2 ; 1.2 500
Triselum favisscens 1.2 1 1.2 I ._“ . 2.3 : 2.2 L 510
{,‘Irsil;r;l arvensa 21 +.t- . 11 1.1 w0 1.1 : 510
Elytrigia repens _la i.'d- 2 | . 1.2 | sl i 50 |
Plantage majr +.1 _| j 1 .1 =1 2.1 i C 510
Capsella hursa-page 1.3 . ) . [N .1 P | 1.1 510
Arteminia vilgaris +.2 bd | #d +.2 =2 " |l .Fi.n'i-l:l_“
Anthrscus sylvestns +.1 ' F ) _ .1 I 5i0 |
Acetosa prafensis R +. . ] |" [l : i1 5o
Pn.}-ii.w:...lrl.lltl- 24 | ) . ;.ﬂ 1.2 1.2 E E . . 'i.lrlﬂ
| Cerastium E1rJJustt,:':;J;!¢s_“ , B -"1'-.'-1__ ) y 1_.I 1.1 A 1.1- ! 1.1 50 |
Testuca prarensis B 44 .‘ 2 1.1 ; 2 22 | 5ho :
Rarmunculus acris - | "1_._1_ L&l 1.1 1.1 B | 1.1 ] BTt :
AmOnia jepens N [ I:2 22 22 .2 2.2 30
Carduus acanthoides - | +.1 i +.1 11 _ . I 410
Bromus mollis +.1 +1 .1.1 L 4410
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| Crepis hiennis +.1 . +.1 21 1.1 s 4110
Matricaria maritima & +.1 B +.1 . +.1 4410
Arctium tomentosum +1 B . 1 +.1 410
Dau[us. carota +.1 +.1 +1 1.1 410
Leucanthemum vulgary  +.1 21 | 1 +.1 . 4010
Myosolis arvensis +.1 : +:1 +.1 1.1 4,;’1 0
‘u’erunu:a_ri'nanmf;dryﬁ 1.2 122 1.2 1.2 410
Equisetum arvense +1 | . 1.1 +.1 +.1 1 410
Holcus lamatus | . a2 | . 32 22 22 | 410
Diescharmypsia cespitosa . 2.2 1.2 1.2 1.2 410
_Ijas:_'urmnin sophia I +1 +1 owd el . 3a
Lamiumalbum | +2 | 12 [ . [ . | +2 ) s 30
Carex hita v2 | +2 ; 2.2 | 310
Prunella vulgaris +1 1.2 2.2 - g 3no
Dipsacus sylvestris +1 : +.1 1.1 3o

| Latus cormiculatus | +2 1.2 1.2 30
R H_r‘!“; Crispus +1 +.1 . 1.1 : .| 3o
Symphytumn officinale | +.2 = i s 1.2 inn

| Tussilago farfara J2 ] - 12 : 310
Galeopsis tetrahit + 1 +-1 . . +.1 ifo

. Thilaspi arvense +.1 +. 1 1.1 3no
Melandrium pratense | 1.1 |- +.1 3o
Tragopogan orientalis - +.1 , +.1 . B 1.1 30
Ilyperjlc-u_m pertoratum 1.2 i:2 1.2 310
Cichorium intybus | ! +.1 +.1 - 3o

[Heracleum sphandylium - 1.1 +.1 i 5 0 | o
Angelica wlv.éstris - +.1 +,1 3o

| Lychnis flos-cueuli | . 11 1.1 1.1 30
Veronica serpyllifolia | +:1 +.1 1.1 o
Alchemilla vulgaris : 2.1 +.1 | 1.1 310
Convolvulus arvensis +1 | 1] 210

| Lactuca serriola +.1 +.1 - . 2110
Rubus caesius +.2 +:2 5 20

Aegopodium padagrand 12 | 1.2 | 210
Calystegia sepium 1.1 +.1 200
Yicia tetrasperma +.1 +.1 . 2o
Inula hirta w1 | -1 : . = 2/10

 Phalaroides arundinac.| 1.2 1.2 2110
Tanacetum vulgare 2 | . 12 — 2110
Sonchus ;Ir\rern.-'.ls +.1 IR I I 210
Vicia chacca £ L Sl
Arctium lappa +.1 : 4.1 - 2110
Potentilla reptans +.2 1 +.2 L 210
Poa palustris +2 } 1.2 2110
Scirpus sylvaticus +.2 . . +.2 210

| Tithymalus cyparissias 1.1 A . 2/10
Wicia villosa | +.2 +.2 . . 2/10
El'i‘.ld'lll._lll'n_l:il:l.ltill'ium +.1 1.1 2in
Viola ar-ﬁenils +.1 o 1.1 210
Lamium purpureum L] +.1 210
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Cirsim ploraceum 4
Jaea pratensis

Filipendula ulmaria

Campanula trachelium !

Fallopia conveduulus

Sraliari media

Paslyponine aviculare

Patentilia anserna

Hitlis peaennis

1L
|I_':rs|rne.t:h|r1 nummullarm]l

Only in one releve:

Relevé No. 1: Calamagrostis epigeios +.2, Lycopus europacus +.1, Scrophularia nodosa
+.1, Phragmites ausiralis 1.2, Aster novi-belgii +.2, Conyza canadensis 1.1, Aristolochia cle-
matitis +.2, Stachys palustris +,1, Bromopsis inermis 1.2, Trifolium arvense 1.1, Quercus
robur (juv.) -, Prunus spinosa (juv.) -, Negundo aceroides (juv.) -, Lamium maculatum +.1,
Fraxinus angustifolia (juv.)- , Linaria vulgaris 1.2, Amoria hybrida +.1, Stenactis annua 1.1,
Festuca gigantea +.2, Medicago lupulina 1.1.

Releva No.2: Festuca arundinacea .2, Cerastium arvense 1.2, Atriplex patula +.1, Echi.
um vulgare +.1, Geranium pusillum 1.1, Ballota nigra 1.2, Anisantha sterilis 1.2, Anchusa
officinalis 1.1, Anisantha tectorum 1.2, Humulus lupulus +.1, Conium maculatum +.1, 5i-
symbrium altissimum 1.1, Papaver rhoeas +.1, Tragopogon dubius +.1, Anthriscus
cerefolium subsp, trichosperma 1.1, Elytrigia intermedia 1.2, Cannabis ruderalis +.1, Salvia
nemorosa 1.2, Vicia sativa +.1, Achillea collina 1.1, Allium scorodoprassum 1.1, Cynoglos-
sum officinale +.1, Bromopsis erecta 1.2, Salvia pratensis 1.2, Erysimum hieraciifolium +.1,
Myosotis sparsiflora +.1, Onopordum acanthium 1.1, Bromus arvensis +.2,

Relevé No.3: Galium rivale 1.2, Pimpinella major 1.1, Elymus caninus 1.2, Impatiens
glandulifera 1.2, Chaerophyllum bulhosum 1.1, Brachypodium sylvaticum +.2, Sanguisor-
ba officinalis 1.1, Vicia sepium +.1, Ononis spinosa +.2, Leontodon hispidus 1.1, lris
pseudacorus +.1, Campanula patula +.1.

Relevé No.4: Pimpinella saxifraga 1.1, Scorzoneroides autumnalis 1.1, Odontites vulga
ris 1.1, Onobrychis viciifolia 1.1, Barbarea vulzaris +.1.

Releveé No.5: Lolium multiflorum 2.2, Lamium amplexicaule +.1, Chenopodium album
%1,

Relevé No.6: Carex pallescens 1.2, Potentilla erecta +.1, Mentha arvensis +.1, Juncus bu-
tonius 1.1, Persicana mitis +.1, Colchicum autumnale 1.1, Knautia arvensis 1.1, Geranium
palustre 1.1, Galium verum 1.2, Knautia dipsacifolia 1.1.

Relevé No.7: Cirsium vulgare +.1, Mentha longitolia 1.2.

Relevé No.8: Lysimachia vulgaris +.2, Cirsium canum +. 1, Myosotis laxiflora +.1.

Relevé No.9: Chamomilla suaveolens 2.1, Arabidopsis thaliana 1.1.

Relevé No.10: Ranunculus auricomus 1,1, Cardamine pratensis 1.1, Veronica arvensis
1.1, Myosotis nemorosa +.1, Cirsium palustre 1.1, Juncus effusus +.2.



Tab. No. 6
Vegetation in forest localities

Feslewds My 1 2 1 4 ] 6 7 | 8
n:_—aliry Mdes. - k1] -f;i_ﬂ 4lc i5a 2ib 20 44 fr
Date {Day) 6. | 30. | 30 [ 12 | 2z [ 1w | 30 | 25
(Monthl b . 1. . 7. 4, L.
{¥eart 15991 1990 1990 199491 1989 1590 14990 1990
Altitucle: (m) B Cqss | 220 | 240 [ 290 | 320 | 30 | a0 | s2s
[ Aspect | zv : z | sz - v z v
SV )
Slope (@} 5.20 0 10 23 0 10 6 20
m;_)'ir area (') B 10x% Ix  5x ik 10 10x 4% 10
- 0 15 50 40 90 a0 15 30
Total cover 'l 100 1 100 TIH) 100 100 100 95
Cover E, (%) 50 | 60 o | 70 | 8 | so | s0 | 35
" E, %l _ 5 40 0 | a0 20 | 20 15 15
" E %) B o0 | 40 o | s9o | sueo | 8o | oo 490
(Juercus petraca _ (45 | 11 . 11 11 4/8
Al glutinosa 3.1 3.1 ._ B W . A8
| Acer campesti: A | | , s
Fraxinus excelsior B 1.1 | ' : 41 [ .1- _ g
Pronus domoestica 1.1 1 . r +1 /8
Acer pseudoplatanus 11 B . - _ ] w1 11 ) - A
Tilia platyphyllos . . 1.1 1.1 EN 38
Sa..lix;ra_ml.g o . ‘|-.1 RE: ] L s
Prunus insititia 1.1 2.1 ‘ /8
mu.t;'m,r_lw.-ﬂris ) 2:1 11 2_.!"3“_
Betula prendula . a 1.1 1.1 2B
Padus avium | o 18
Salix alba 21 ; i /8
Carpinus betulus (2.1 i 18
Juglans regia 21 i)
Wpulus nigra 1.1 S
Alnus incana 2,1 . ——— /s
Tilla cordata B 2 .| 1/8
EJuere s robir +.1 18
PyrLEs COmmimLin +1 /4
[ Cerasus avium " . 1 | L
P akies 1.1 /B
E,
Sambae us nigra 12 | 22 1.2 1.2 1.2 ; - 5/
Hosa canina . 1.2 +2 1.2 bl 1.2 5/8
Smdﬁngumm | 1.2 1.2 1.2 418
Acer L"met:.-.tru i . 1.2 1.2 : .2 | 12 ﬂf’ﬂ_
m_m-mus EUropaLa ] 1.2 |2 | o2 1.2 . | s
[ Prunus insititia 1.2 22 | 42 . 1.2 T
_Crnluug.us mcmﬁvm ] +1 K 1; 1.2 +.1 -4‘IH |
[ Humulus Iupulus 2.2 2.2 1.2 . 3.1"5_
Ligusteum vulgare o y +.2 -1.2 1.2 iy
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Grpil‘ll.l! Itrl::lul-us 1.7 1.2 | , ‘ _ E.I'H
Fraxinus extelsior 1.2 1.2 . 2
Rubis € aesis 2 2.2 ___J_;{L
Rubus idasus _, ] L B2 1.{"!.!_
Ry fruticosus | : 1.2 +.2 B
| Prunus spinosa i o | - | w2 2 : 2/8
Salix fragilis +1 ' I Fl:
Salix-alha o +2 | 18
Rharnnus eathartieus N i +.2 ; 178
Fadus avium i | ___'__“.4-‘2 18
Wiburnum opulus - | | 4.2 o v1/a
Hilia platyphyllos i | 22 ' I s
Acer preudoplatanus . | -l . 5 1/
Lianin era 'K'}".lutittluﬂ'l il 1.2 1/8
Lifmus glahra | |.2 1/8
Acer platanoudes N 1.2 1/8
Corasus aviam | - . : +.1 |
Clematss vitalba - | | . 1.2 ] ! 113
Cornus mas | . 1.2 . I/
’.i:aph',.r_h}a pinara - i 4.2 18
LJuerous lel-ﬂi:ll _____ I I 1 L ;
Cirnsstlara uva coispa | #2 : __IF{’EE N
SOrous auCUpara a : i I i +.1 /8
Sarnbc us _racumu:a ) | - s 2.3 -I ..’h
Uy lus avellana a ! 1.2 /8
Ly -
\etica:dicica o 3.2 3.2 22 | #1 3 4. 58
Ajuia reptans 2 | 2.7 1.2 +.2 LA
“Geum uthanum 11 1.1 1.1 1.1 48
Frl};dl'iﬂ wesca o 1.1 4.3 “l..“ 1.2 448
Tenlis japonica 1 +1 +.1 .1 44
halen-bduinn PCAEANLIN 2ol | 1.2 12 B +.; il 4.'!i
Posa itriéiralis a _ 12 3 | 12 +2 | 4s
Veraniga chamaedrys [ | 1.2 I T 48
G”ﬁfltrln aparing 24 | | I ___1 2 I /s
Eanunrur!u; eI 1.2 .2 i +.2 e
uu;-m?yhs glomerans E |- N v | i R
Ghechoma hederacea 1.2 [ =% 26
Svmphytum atficinale _1. | ! +.2 ; 2R
Chaerophylium buibosum A r ‘I_I-I ] 28
’\r'u;;;url‘”l'.llil aodagrar . 2.2 I 1.2 i)
Freara verna subsp, buibitera ]3_ ' 12 . 8
._H-I;Hl.E[ELHTI _-'.phundyllu.tﬁ- +.1 | I ____I 1 ! 1",-'-1'!
_F'Iy_rnus caninus i 1.2 . 2.2 ~ -
Lamium maculatum 21 N [ ,zrl = -E.IHBP :
Sernphulaia nodoss 1.1 +.1 _ ll 218
Artermsia vulgaris e | . ] _t : e - s
Pu|rn.:;l.'-..1r5-! chycura a S | 1.1 - _f_T1 ‘ T 2R
-Mnrur;ﬂlrnpael.lm T W | 4 E i 1.2 - 208 .
HB-T:JI.IIU[JEI: benekenil | ' i2 | __ . _‘ 1.2 . B s



Galum schuhes : . 1.2 | ' w1 | 28
Vicia tetrasperma ] . 1.1 . . B . +1 218
Tn-l.'r'gunnhun miultifboram '_ ! . ; _+ 'I__ : 1:.1 . , E.f'H.
Agrostis capillaris . 2 32 218
Elytrigia repens ] B L 22 1.2 218
Silene nutans - : ; i ; . +.1 i1 /8
Galigm verum . _ . J.2 | 1.2 = e
| Poa [.Jm[t_,'n';l'.- | i i i@ | o= | | 23 | _I 2 ‘ 2
[acea pratensis ; . 1.2 +.2 2
“('.r.-.m.ﬂhum ArVEnse ; . ___ ._ . 1.2 4.’.‘_ | 28
Helianthemum ovatum | : ‘ . I . +.2 +,2 | 28

From the herbal layer (E,) only in one releve:

Releve No.l: Poa trivialis 1.2, Scrophularia umbrosa 1.2.

Relevé No.2: Agrostis stolonifera 2.2, Vignea muricata 1.2, Cuscuta europaea 1.2, Cha-
erophyllum aromaticum 1.2, Lysimachia nummullaria +.1, Ballota nigra 1.1, Stachys
palustris 1.1, Vicia cracca 1.2,

Releveé No.3: Cirsium vulgare 2.1, Clinopodium vulgare 2.2, Carex digitata 1.2, Carex pi-
losa 1.2, Cruciata laevipes 1.1, Solidago virgaurea 1.1, Sambucus nigra (juv.) -, Campanula
persicifolia 1.1, Erysimum hieraciifolium 2.1, Eupatnrium cannabinum 2.1, Epilobium cili-
atum 1.1, Festuca rubra 1.2, Moehringia trinervia 1.2, Cirsium arvense 2.1, Galeopsis
tetrahit 1.1, Omalotheca sylvatica 1.1, Prunella \fulgar:b 1.2, Echium vulgare +.1, Centau-
rium erythraea +.1, Verbascum nigrum 1.1, Myosotis sylvatica 1.1, Campanula
rapunculoides 1.1, Hypericum hirsutum 1.1, Chamaerion angustifolium 1.2,

Relevé Na.4: Mercurialis perennis 1.1, Pulmonaria mollis -, Valeriana officinalis -, Ane-
monoides nemorosa +.1, Tilia platyphyllos (juv.) 1.1, Cral.ae;,us laevigata (juv.) +.1, Arctium
tomentosum +.1, Alopecurus pratensis 1.2, Fallopia convolvulus -, Viola hirta +.1,

Releve No.7: Arrhenatherum elatius 2.2, Anthoxanthum n-dc-ratum 2.2, Galium mollugo
1.2, Agrimonia eupatoria 1.1, Achillea millefolium +.1, Daucus carota +.1.

Relevé No.8: Calamagrostis epigeios 3.2, Avenella flexuosa 1.2, Acosta rhenana 1.1, Ge-
ranium robertianum +.1, Hieracium sabaudum 1.1, Astragalus glycyphyllos +.2, Potentilla
argentea +.1, Genista tinctoria +.1, Verbascum austriacum 1.1, Thymus pulegioides 1.3, Pi-
nus sylvestris (juv.) -, Trifolium arvense +.1, Pilosella officinarum +.2, Plantago lanceolata +.1.
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Tab. No. 7
Species identified in examined biotopes and their ecological demands according to ELLEN-
BERG {cf. ELLENBERG 1974)

[Fu::er  nactic | Fissant Feoloical demand
Species arable warmth | maisture
land | biotopes
E - S ——
| Acer campustre L - ) | . | sk | 7 5
-Arpr;}u&'udupml;uﬂt N . = o e | | 6
m v.ulm hippoe: ail,anun;.l., o . W . i 1/6 L. R
*"l.1nu:. ﬂlutli_‘_lf.li[lml_{_;aur!rl: . - o [ S T 36 i ’i__ 9. _
Alrns mL.maIL}Mur‘-mh i ) i . P | 4 ?
B Iul:s pE-ﬂdula Roth : . . L | o0 | )
Larplhl.h hﬂ‘lllu-il o ) N B _ [ iﬁ- m i : [
Cerasus avium (L. Maench i . 1/ i ;
_I'rnxrnus F:-:CEIw:IrI._ - i - . e 34 I 5 .
Juglans regia 1 - . - B - W k_ | IS
Pacdus avim MI“L"I | I 1/ 3 R
Phcea abies (L) Karst, - o - . _'- i _- p 18 | |
Pirus sylvesteis L
I"::puluﬁ migra L i : N ___
Prunuui-mnr-ﬂrl—! I - y
T‘nmus Il'I;IlI:‘l - - . : |
P‘yrus communis L. l:lm.'ﬂd L,wnn B j- N __ = . R i R s
Chaercus pefrae (Mariuse hi Eruhluln - | S T 4_.:"& L 5
mﬂ:us robur | o B — I | —— [ /8 I b i
salxatbal, ] R ’ 5 ' 8
[ Salix fr.l.glfls {i N a5 8 ]
T:Il.] mn’ld;d Mlih_l a . i B - [ ; ; | 1/ | % |
Tilia [.r|.|.|‘.y1.r|"|~_.'||!|:5 L. o - - - ] i 1 ] 5 | 5
" Acer campestrc L ' - ) R AN
Acer platanoides L B - 1 L Tw [ e |
Acer pseudoplatanus L. i o - B B - v .} 6
{_nrp s betulus 7. S - o o o . “__I.n"-"ll 1 & E |
8 Brasus ﬂhIUIll‘L}l'vE!th } - - . ) I i - L L R ]
Clernatis vitalha L . B ___ | 1/4 F 5
hl'._'urnu:- mias L, ' B - & ) 11 £ L -
['nr'g'luir avellana L. o N - . . | 1 5 .
Crataegus Manogyna J;lr: 0. - o - ; = 4,1'5_ L 1
Luonyimis vaaripaca | - o __ r__ ‘ I il - [ 5
“Fraxinus excelsior L. - - N | ] 28 5 |
Grossularia Lva-crispa (L) Milliie . S . = . I |
Humiulus upolos L ] I ] 6 S
Ligustrum vulgare L. N N - — I . . ______.1{3_ -
Lomicera m_.rlmxmm L - B B 1M | 8
Pﬂdus avium Miller B o - - ) . : . 18 . | 8
Pfunus Inutm—:l._ - - o . - - . | . 4F [ :
Prunus spinnsa L. - a 1. #w | 5 .
tJuercus petraca IMattusch | Lieblein - | : 1 h"EI_ | B 5
Ty — i B A S
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Rasa mnilrm_t._ ) b 5/8 5 4

' Rubus caesius L. 24 = (A
Rubus fruticosus sp. agg. S 28 3 i
Rubus idaeus L. 28 i
Salix alba L, . 1/8 5 8
Salix fragilis R o 1/8 5 &
sambucus ni gral, o . 5/8 5 5
Sambucus racemisa L 178 4 5
Sarbus aucuparia L. _emend. Fedl. ) /8 y

Staphyiea pmnata L /8 [ 5
Swida sanguinea L) Opiz 4/8 5 &
Trhn platyphyllos L. 1/8 5 5
s glnhra Huds_ emend, Mms - 1B 5 7
| viburaum eruIUs L. . . . - | WA B 7

E . -

Acetosa pratensis Al 5/10

| Achillea collina |. Becker - { 110 ; f 2
A.ch1||ua millefolium L 410 | BM10 | /8 4
| Acosta rhenana (Boreaul Sﬂ;-it _ : /8 W 3
Aeg_l_w':dlum pod;l.gmrla L . 210 28 b

| Aethusa cynn}lﬁ;n' L. 1/10 : 5 5

“Agr:rnnma eLpatona I e 148 6 4
Aprostis © apll |am L. : ' 28 B .

| ..Aj.,,ruslls stoiumfer.] L - o ETALY B0 U b
Ajuga reptans L 2110 - 4/8 ' L

| Alchemilla vulgaris L. emend, Frohner - 3o . 4 ]
Adlium 5curnd+;prﬂssum L. . 1o :
Alopecurus pratensis L 6110 1/8 B
Amaranthus chlarostac Frys Willel, _ 110 . g 4

| “Amoria hybrida (L) C.B.Pres| 1o | 1o 5 6
Amaria repens (L.} C.B Pres| 5010 | 510 .
Anagaihs arvensis L. 410 . (= 5
Anchusa officinalis L. AL : L k]
Anemonoides nemorosa H | Halub , . i/8

Anethum HT'I-\E'I'-J];S- Lo 110 . ]

,".ngellﬁl sylwestris L o | 3
Anisantha sterilis (L) Nevski ;,"1{'! 1o |

[ Anisantha tectorum (1) Nevski 1o :

Anthoxanthum odoratum L. 1/8
Anthriscus cerefolivm (L) Hoffm, suhsp. trichosperma (Schult) Arcang, . 110 Z 5
Anthriscus sylvestris (L) Hoffm. 110 5410 5
.ﬂ.pér.‘l .mirn wenti L.} Beau. 1410 K iy
Arabndopsis thaliana (L) Haynh 1£10 1 _1_,-"1[] L 4
.-"-.rctu.l;'-l:l_l-app‘u L i 2010 s 5 5

 Arctium tomentostm Mill. - 710 | 410 | 5
Arenaria se serpylhfﬂlm L - 410 | . 5 4
Aristolochia clematitis L. . AL 3 7 4

k Arrhenatherum elatius IL} Beauv, 1n 94110 1/8 &
Anermisia valgans L 4/10 S0 2/8 . 6
Asarum EUrapasum L e 218 5 f
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Aster novi- bel;gn L. 110 ' .
Astragalus g!ywphyllm L. . o 1/8 & 4
-Mr]plpx pafal N 410 110 5 5
.A{r!pla: prostrata Boucher emend. Rauschert [ 10 ; &
Avenella fexunsa (L) Drejer i 148
Balleta nigra L B o 1 110 1/8 i
Barbarea .\rulgﬂrlﬁ H_.!:]rnwn | : 110 i
Bellis perennis L. |, 200 . oo e
Hr_)lhmchtwnuq maritimus (L.} Falla subsp. compactus (Hofim ) I!l:-|l"q|I 110 : ] 10
Br.nhﬂm{hum wiualu.um{Hud:-} Beauv. . s 110 . 5 3
Brassica napus L. o ‘ 1710 | ' )
Bromopsis benekenil {Lange] Fourr ) | it _ 2/8 ]
. Bromspsis erecta (Huds ] Fourr, - {10 1/10 |
Bromaopasis inermis I:Ln:}_mr.] Lindm. i 110 | 4
Hromus arvensis L. _— Fl_ s 110 | 4
Bromusmollis L. | 110 | 410 .| B
[ Cal.‘l?"!a_g_r_m{is epigejos (L.} Roth | AL 1/A ! 5
Calystegia septum (L.} R.Brown ; 210 R
Camelina microcarpa Andrz. ﬂ_UII.:,} i .-_ | _. | 5 ]
Campanula patula L. . __ a i - -_],n'_i_ﬂ- N : 5 5
Eﬂ-ﬂﬁnula persicifalia L. 148 5 -
Campanula rapunculoides L : : . 1/8 b 4
Campanula trachelium | i IR ET | 5 5
Capsella bursa-paituﬁs- L) Medik w00 | sA0 N
Cardamine pratensis L. o lwe | Dy
Carduus acanthoides L 00 | 410 N 3
Carex digitata L. s | 5 4
Carex hirta L. 1110 3 6 f
Carex hr::r.de'iéh'chns- will, 1110 . 7 7
Carex pallescens L o 1410 . 4 b
Carex pilosa Scop 1/B B 5
Centaurium erythraea Rafn S ; 1 /A & ]
Centaurium PU'EhIE'ﬁl; (Swartz) Drude N tEali! : . b 7
Cerastium arvense | . e 248 |4 |
Cerastium halosteoides Fries nmpi. riyi. e | S0 ;
Chaerophyllum aromaticum 1. D e | . .
Chaerophyllum bulbosum L PRl 28 | B 7
Chamaerion anguallfuilum iL) Holub o 146 i 5
“Chamomilla recutita (L) Rauschert e 5 b
Chamaomilla Suawulens {I'urahll Rydh. _ 5,.-'1'{:-_“ I,.-'1 ] -5 5
Chenupudium album L A1 1o N 4
{.hun:pudlu;;_ll_n_-:;ulluh Somth o 'I.."T'I.".I 7 . &
Chrysaspis cam pus'fns iSchreb.) Desv. “T_ft{} ! . 5 4
Cicharlum intybus | . | 3e . | 6 4
Cirsium arvense (L, Scap _ 7,'1 0 50141 148
Cirsiurn canum (L) All, _ 110 . i
Cirshum aleraceum (L) Seop. _ 2 5 7
Cirsiurm paluatre iL} Seop. 1ha 110 . 5 a
Citsitm vulgare {S.J.w} Ten. 210 110 178 5 | 8
Clinopadium vulgare L ) 0 /8 | 5 4
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tqlrhicum awwonglet. | . he | . | 5 | &
Colymbada scabicsa (L. H luhh_ - 10 : _M_ 1
Conum maculatum L. AT H! 1710 f 6
Consolida regnllls S,F.(;ray_ 1710 7 4
Convolvulus arvensis L. S0 2o [ 4
Conyea canadensis (L) Crong, 4/14 110 ¥ -y 4
Crataegus hwtga‘;a (Pour.) OC. [juw.) o [ 1/8 5 ]
C!'E[J'Ii bennis L. 110 | 410 ' 5 5
Cruciata laevipes Up:z . 1/H 5 b
Cuscuta europaea | o : 1/8 7
Cynuhimsum ufficinale L o . 110 . 3
Dactylis glomerata L. - 0 | wno | 5
Daucus carota L_ o - 1110 410 178 a 4
Ureschampaia cespitasa (L) Beauy. . 4/ 110 ; | vl
Drescurainia sophia (L] Webb, ) 2ip | 3o b 4
Di];‘iﬁl:l.l'ﬁ sylvestris Huds, 3o (3 6
Echinachloa crus- p,al]i 1L, ] Hr_-nuu - 1110 . . 7 3
Echiwm vulgare L, e | 1 7 3
Elyerus caminus (L) L. N . 1 2/8 (1
| Elytrigia repens (L) Desv, 810 | sho | e 5
Epilabium ciliatum Rafin » —. I L ) N e
Equaisetum arvense L 410 [E
Erodium cicutarium (L) . He - 1110 2 3
Erysimum cheiranthinides | - - o i ‘
Eeysimum hieraciifolium L, 1410 /8 '
Eupatoriom cannabinum L. . UB_ _5_ 7
.F.]“ﬂpi;l convolvulus (L) A, Love - o | 2ho 1/8
FFHLJH‘I arundinaces Schrebe: 110 5 7
. Feslm a giganteqa (L Wil .10 & 3
Festica pratensis Hudy, 5010 N :
Festuca rubra L | 7o | s
Fucnrm VEFTL Huds subsp. bulbilifera (Lambinon) Dost. E 2.."!!__ R [
"FI|I[.JEH(.1UI1'.I ulmaria (L Maxim. 210 ) 8
Fragaria vesca L. o ; _43’!}_ : 5
Fraxinus nn;ﬁrifnlia vahl Gjw.) 110
| Galega officinalis L. o 10 .
G&Iua-mbrluinn lTIDI‘IIaI'II:II‘!'I il-"ers] Fers. - - . . 4/8
Galeopsis tetrahit L. - 110 | 30 | 18 ;
Galium aparine L, B 30 | 7o i/a 5
Cialium minllugo L. 20 118 5
.Lnln.lrn rivale (Sibth. et Smith’ Griseb. - o
Galium schultesii Yest \ 28 5 4
Galium verum L. - 1o 28 5 4
L_{]?n.r.:-la tinctoria L. | s 15 | 5
Geranium palustre |.. 1410 5 7
| Geranium pratense L ; 610 5 5
Ceramium pusilium L - 3o 1o 5 3
Ceeranium rabertianum L" i 1/8 : i
Geeum urbarurm L 1110 4/a 5 5
Glechoma hederacea L. i - 3N B0 20 5 b
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Helianthemum ovatum Niv J Durnal i 51 u L8 5 2
Hesacleum sphondylium L o BTRETRE s | s
Hieracium sabaudum 1. - L I 118 6 4

CHolcus fanatus L. 210 a0 5 b
Hurdeum jubatum L. _|_ 0 - . .
Hurmulus lupulus L. : (FAL) b .
Hypermum hirsytum L. 1 _ & | 45 5
Hypericum pertoratum L. - _ RIALY 3In | ) 4
Impatiens glandulifiera Royle ‘ 110 7 i
Inula britannica | o e - b 7

inula hina L - B ] | T 6 | 3
Iris pseudacorus L. o 110 ; . 10

[ Jacea pratensis | am. 240 28

| Juncus bufonius 1. me | . ] . 7
}unnjﬁ elfusus L ; 1140 | 5__ 7

T:ﬁtu'_- gf.-Hdi Liisel. S - RERALY . 7
Knautia arvensis (L) Schrad. ' TS 5 4
Knautia dl_phii(.'lfi.'.lli-ﬂ (Schrank) Kreutzer o I 4 | 6]

| Lactuca serriola L - 50 | 210 7 4
| Lamium alhum L. o . o i 5
| Lamium arnph:xu:m.l-:- L 2nn 1 ; B 4
Lamium maculatum L o . 110 ¥ 0

[ Lamium ;;u-r_[,;reuru L.—_ 4R- 2o 3
Lapsana communis L. - - 210 . 5
Lathyrus praten.r.-i:-L_." - 2o 510 5 6
Leantoden hispidus L. . v | |4
Lepidium ruderale |, ) 1/10 . .
leucantlwrnum vulgare Lam, a0 . -
“Linaria '.'ulgafr:-. Al beer 1110 1710 5 | 3
‘Loglia arvensis (L] Holub o _ N 110 . ;
Lesbiveen maltiflerum Lam, 110 |10 T 1 4

[ Lolium perenr.l.r.:-L.“ 1 -B-f"'lf.'l f10 5 5
Lot rnmiculﬂtun L. - - (AR 310 4
Lotus renuis Waldst, f Hlt. - 1410 ; o

| LYIE"IFIIS flos-cuculi L. o o | 5 6|
Lycopus europaeds L. i __ o | | 6 9

. | Lysimachia nurmnularia L. ‘ — i 2/10 /8 f 6 ' &
L'.-'s.lm.u_lna '.ulgam S : 1110 ; 4
Malva neglecta Wallr, i 10 k & | 5

| Matricaria maritima L. - 10i0 | 4410 . e
Medicago lupulina L B | o . ) 4
Medicage -sa.i-i.ua l. . - - ;"_f'ﬁ T o

| Melandrium pratense (Rafin) Rushling T 4
Mentha anvensis L, - o /10 [P L] B
[ Mentha long Enngnﬁu!m (L} L ) 1/10 [ -
Mercurialis perennis | | 18 I :
tioehringia trinervia (L lrll\-_“ - I | . 1/a 5 )

_M',-mmu arvensis (L Hill. B | G0 | 40 5 5
.Mynsm.ls faxiflora Reichenhb, | 110 i
Myasols Nemiisa BessE S 1.0 H
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Myosols sparsiflora Mikan

18

- Myosotis sylvatica Chrh. . i
| Negundo aceroides Moench (v} . 110
Odontites vulgaris Moench 10 o 5
Omalotheca sylvatica (L] Schuliz-3ip. . /8 5
| Onobrychis vicifolia Scop. 1/10 7 3
Oinonis spinosa L. E,i"ll.'l b
| Cnopordum acanthium L, 1/10 7 4
Dxahs dilleni [Jacg.) Holub 1o i 6 | 5
Papaver thoeas L, 0 1/10 6 | 5
Pastinaca s:;mra L 5010 b 4
Persicaria lapathitolia (L} S.F Gray. 1710 - i 7 ]
Pirsicaria mitis [Schrank] Opiz 110 110 ] 8
Petroselimum crispum (Miller) ﬁ.W:H_IH.- o | .
Phalarordes arundinacea (L] Rauschert _ 2010 8
Fhlewm pratense L. 510 . 5
FhfangI;;USErahs {Cav.) Trin _ 1o 110 ; 3 10
Pilosella ﬂ[ﬂcln.‘num F W.et C.H. 51:hul'tz . j 1/8 4
.P1mp|.n|:||;| major (L) Huds, 1o i
Pimpinella ';auli‘ra];;n L. . 110 B i
Pirus sylvestrs L. I1|u'l.-] ' : 1/8
Fiantagn lanceolata L, 310 4410 18 .
Plantago major L. subsp rnap::r ;.n'_m 510 15
| Plantago major L. subsp, winterl (Wirtg.) W, Ludwig B 1710 .
Poa annua L, - ___ B/10 21140 6
| Poa compressa L, 1/10 2
“Poa nemoralis L. : i 4/8 5
Poa palustris L. 210 o - q
Poa pratensis L, sl 1110 lﬂj'@ 28 5
Paa trivialis L. 410 510 1/8 7
Palygonatum multifleram (L) All. . L i 5
Fulygunur;.l\riculare L. B 7110 210 .
Potentilla anserina L. n 110 210 : i b
Potentilla argentea L. . /8 2
Potentilla erecta (L.} Rauschel ; 110 : ;
Potennlla reptans L o 210 . 0 6 |
Potentilla supina L. . I.HBH . ; i
Prunella vulgaris L o o | m
Prunus 5pir;05.:l L. [juw) 110 i
Pulmonaria mollis Wulf, 1/8 : )
Pulmeonaria obscura Dumaort. . 8 ] [
Quercus robur L, (juv.) N 110
Ranunculus ﬂEFiﬁ L. : .5;’.1.{!
Ranunculus auricomus L, 110 3 b
Ranunculus pclyanthemus L. 1o . . 4
Ranunculus repens | 1o 6/10 38 . 7
Ranuncoulus sardous Crantz 110 7 B
“I-i;;;ha.nus raphanistrum L 1110 H .
Rorippa palustris (L.} Besser 110 . 5 10
_Hul;us caesius L. 210 5 F
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Eu:n-P:_r;Trzpﬂ:n:ar:ltu Murray -_ AU i 7
Rures rispiis | - S0 | 3h0 ; | —
Salix alba | {juv.) 110 | J i
Salvia pratensis L. N o a | f 4
Sambuicus nigra L. ) i P 178 Pl
_:e:mgn'mrhm arficinalis | = - B 140 | 1 i v
Scirpus h'}'.l';ﬁ..il.lii_l.'lb L. B 20 | & ]
Scleranthus annuus L _ LA . =
Scorzoneroicles autumnalis (L) ."'-‘Im\!'u:h o o | . ! . 5]
Scrophulana nodosa L. o 110 28 ] [
Scrophutana umbrosa Dumost. o . g _i_[:__ V]
..Ser:ﬂ. |n‘;I.Lirr':b.'w_:i L. 17170 | _.'.'-r @
Seneciu viscosus L. - 1110 | : b 4
Silene nutans | - _ ) | & 5 3
Sinagis arvensis L. S0 An B} 5
Sisymbrium altissimim I; - Mn : b i
_g:;iriap,:: virgaurea 1 _ i [ 1/8 ] [ 5
[ Sanchus arvensis | N - ki) ) b 5
Sonchus oleracen: L o ; 5 4
Stachys palustrs L. ) 10 | s 5 7
Stellaria gr1rnlne.]L N - iFRLY | 4 .
"'rTeHan.i meclm 1Ly Dipst . - 610 210 | 4
| Stenactis annua (L) Ny 11 0 1710 i ;
Symphytum officinal | i B IRIETNETEN B
Tanacetum .Ilf'.rjgﬂm L R R ; Mo | 5
Taraxacum officinale Weber ofig | 710 ] -3
Thiaspi arvense L o - 500 | 3410 5 5
Thymus puluhlmdm L 18 _ 4
Tilia yl.:l‘_;phy“u?gfu b juvd 14 T = I ..
_I;mm Cyprarisstas (L) g-:_r_q_.l . o 1 T
Tithymalus helluuup a |LJ Scop, - Ao Al jl 5
Tithyrmalus p|ai‘_|"ph'5-']|JS (L1 Rdrlf't 10
Tarlis japemica (Hout, | THC. - o L 40 t 5
Tragopogon dubius S op. ‘ - | FAL I ;
Tragﬁpu};on Lll"il:l;;a-ll"‘_k._. [ 310 i E
tritolium arvence L. B - NIRRT
Trlmllurn pratenss L. G0 S0 |
anmm ”-WI:'EbL'l:'H‘j (L} Beauv . o g LTAEY ‘ B i
rrquflrnl dt"‘r”'r';ll'l'l L. emenrf fionetfacl | 110 - 1 i
- Tusmlagu farfara L [ e 3H_ B 6
Tmdet, i 1 Tso | . | s
Valeriana officinalis L F 1/8 v
Verbascim .I:H'Sl.fitll.'.L-l-l:'{ Schott o - . - 1/H ]
Werbsascum nigram | o = i ORI L - 5 8
VE_'IUFLICCL_-&;"L-'EFI-'SISL. 1 1710 -‘- . e I 3
Veromica !’.|‘h‘ll"l"|4.§EdI"r'b-L._ o 1110 d;‘_t 0 48 q
Veronica persica Poir. ) Ao | I b 5
Wernmica polita Frics T - 'EJTG Bl G 4
Weronica serpyllitalia | 310 . . _-s__“-
Vicia cracca L. 210 “Tﬂ_._ 5




Wicia sativa L

Vicia sepium |,

Vicia tetrasperma (L) Schreb,

Wicia villosa Roth

Vrgﬁfa muricata il Reichenh.

Wicla arvensis Murray

Yiala h|l_l._l L

Xerosphaera rraat;:ra i 50?.%1:

B 110 5
R _ 5
- o | 2n0 | s 5 5
oth h | a0 | 6 a
a 1/ 5 5
oo | 2n0 | . 5 ;
B . 178 5 3
- N 110 ; 6 7

Tab. No. &

Vegetation cover on two close localities in Trebi¢ district with different results of examina-
tion of terrestrial mammals on hantaviruses (rel. No.1 - Kostniky (+), rel. No.2 - Police (-)

Releve Mo, 1 2

Locality No. o 0 N

Date  (Day) - 10, 10.

Ml LB 4.
(Year| 1990 1990

Alttude 1m) - 470 460 Eeolopical demand
MpEt o | I for

Slope  (n) a i k] warmth | maisture
ﬁn:lp.lu area () 20x -IE; f1-a) | 119

- - 30 o according lo

Total cover (%) it Gl EHenbery
Cowwer (Tl (%) 70 Al

BN - 0 2

Medicago sativ 4.2 4.2 ' 7
Tarasacum officinale 11 21 5
Leslam perenmg o 1.2 1.2 5 5
Elytrigia 'I'EFITEHE +. 1 20 )
Capsella bursa-pastoris _1 3| 1.1 '
Poa pratensis 5.1 +.2 1.2 3 .
Stellaria media +.2 1.2 | a
Veronica persica +.1 +.1 5
Paa annua - 1.2 1.2 : B
Rumen ;:Dng|ﬂd'ﬂ_ﬂ;ﬂm5 -1 T +.1 7 7
Lr'qc:ylig glnﬁmerala 1.2 5
Rumex CTISpHIS T.; 5 f
Plantago major _-: I_ 5
Arctium tomentosum +.1 3
Luzula c.lrr'uJuHr_u- 4.4 4
umnliéﬁlﬁﬂi}}aﬂ'i'a.niu.» #.d 5 B 5
Achillea millefolium - - +.1 . 4
Carduus acanthoirles - .l 5 5
El-{ﬂnn pratense 4.4 - .
Heracleum-;hundyllum' +.i N 5. B _5_
Myasolls arvensis B o +.1 5 5
a*.raimiuiupl.rs thaliana 1.1 4
Veronica polita . 1.1 i 4
[rrjphbl.l_arf_-rna v | 1 6 | 4
.L.‘l-yusurus TITHTALLS - _“___ 1.1 7 ) B
Cialium tricorme 1 7 i
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Text for photographs:

Phista 1

Locality Mo, 36 - Patch of alder-trees ina shallow
valley about 500 m south-east of Kunavice (Uherske
Hradiste district),

Photo. 2

Locality No. 2 - slope of a small hillock abaut
Lkm south of Svetnov (Zdar nad Sdazavou district)
The area where the trapping was done is a dense
vegeltation of Tritolium pratense,

Photo, 3

| e |1=:.j'|1rw! situateed It’::'a|11}a i South Moravian re-
gion where the nocurence of hantaviruses was
confirmed - wide ant open, shallow valley with repu.
lated and deepened stream south of Chluménn village
(Locality No. 1, 650 m asl). '

Phota. 4

The most extreame type of stand where thie hantavi-
rus infected populations ot werrestrial mammals wer
tound; it is a solonchak at Hovlin (locality Mo, 190 co-
vered by Medicago sativa in the less saline places.

Pl &

Pasture on south-orented slope not far fram Bylm
oo village (Zin district) s a classical permanent grass
vegelation of mesophilic character (locahty No. 45,
A0 m as.l)




Fig. 1:

Localities in which hantaviruses have so tar been found to occur in the South Moravian re-
Bion

v lvesy autor
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Zordey Viasuvidnd ho musea v Cilomau

A0 Sho ], UL

Piispévek k vzdacné zastizitelnym akustickym projevam nékterych druhi
chréstalovitych (Aves: Ralliformes - Rallidae)
Beitrag zu den selten anzutrefienden akustischen Ausserungen irgendeine-
rer Arten der Rallen (Aves: Ralliformes - Rallidae)

Zdenék Rumler

Uvod

Prispévek jo urcen k praktickému pozndvdni relativné nejcastéji se vyskytujicich a spe-
cificky pifznaénych ptacich hlast ve volné pfirodé a zabyva se 1émito 5 taxony: Crex crex,
Rallus aquaticus, Porzana porzana, P. parva a P pusilla (€eské ndzvy taxont viz ve vysled:
kove Easti). Autor timto navazuje na svou praci o akustickych projevech nékterych druhd
dravel a sov (RUMLER 1994 a), zeyména pouZitim stejné metodiky, kterd byla podrobné ro-
zebrdna a jeji moZnosti vysvétleny na Zoologickych dnech v Brné v roce 1994 (RUMLER
1994 b). O zde prezentovanych vysledcich bylo sice referovano jiz v rocz 1991 a to na ce-
lostatn( konferenci ,Ptaci mokfad a jejich ochrana”, pofadanou MOS v Pferove, ale
vzhledem ke znacnému pozdrzenf a nadélanym rhyham redakel MOSu oproti odevzdané-
mu rukopisu u 1. studie (vytisk byl distribuovdn az v roce 1994 namisto 1992, spolkova
redakce nepredklidala korektury autortim pred findlnim tiskem), jsem se rozhodl pro publi-
kovani dalir ¢dsti v tomto odborném periodiku.

Cast vysledk( vénovanych zafazovdni nejéastdi frekventovanych hlasa v piitodé do roz-
mezi ldnoveho spektra, je u vybranych druhd interpretovdne zcela origindIné. Tonove
zafazovani hlast a jeho porovnavaci studium, véetné souvislosti odpozorovanych a v priro-
dée zaznamenanvch projevil chovani ptakd (etologie), otevirda nové moZnosti zdkladniho
vyzkumu problematiky vnitro - a mezidruhové komunikace. Ténové zafazovani hlast navic
ocen( i hudebné vnimajici ornitologové.

Tak jako v 1. sudii, je i zde opétovné fedena otizka €eskych transkripei hlast a to slucho-
vym porovnanim akustickych snimkd s transkripcemi uvadénymi v obecné dostupné
literatufe nasi i cizi, zejména pak némecké. O nevhodnosti pfejfman( hlasovych transkripci
beze zbytku z cizich dél do ceskych jsem se jiz zminil a zdavodnil tuto zaleZitost jiz v 1.
studii (RUMLER 1994 a). | v této praci jsem se pak pokusil upfesnit ¢eskou transkripci nej-
castdji frekventovanych hlast u zde uvadénych druhd do zapamatovateInZjsi formy pro ryze
praktickou pomoc oritologim v terénu.

Podékovdni naleZi predeviim RNDr. [.Sitkovi, CSc¢, za moZnost zapijceni pro vétsinu
z nas obtizné dostupného, aviak pozoruhodného dila, jakym bezesporu je monografie
GLUTZe et al.(1973), déle pak RNDr. et RNDr. F.Handkovi za konzultace a pomoc s cizoja-
zyenymi odbornvmi preklady.

Material a metodika

1. Uréovaci klice a dostupné monografie pro praci v terénu, v nichz |ze najit hlasové tran-
skripce k vzdjemnému srovndvdni - viz seznam literatury.

2. Akusticke snimky - magnetofonové nahravky hlast vybranych druhi 2 viastni soukro-
mé mnnrrky K analyze poslouzily jak vlastni snimky, tak snimky ziskané ze Spolkové
republiky Némecko. Pavod nahravek je tedy : RUMLER - ZANONY, HEINZ-ROCHE, MIL-
LER et al.
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Pocet analyzovanych snimkd u studovanych druhti a pavod viastnich nahravek:

Crex crex - 3 snimky obsahujici 68 jednotlivych hlasi samcd z obdob( toku. Viastni na-
hravka - 1 snimek s 20 hlasy - pofizena v posledni dekadé més. kvétna 1984 na lokalité
Kielov u Olomouce, v polich prostoru kat 282 Dilovy vrch a 274 Vinohradky,

Rallus aquaticus - 3 snimky obsahujici 63 jednotlivych hlash 3 typa. Viastni nahrdvka -
I snimek s 23 hlasy - pofizena v posledni dekadé més. kvétna 1988 na lokalité SPR Plané
Loucky, v mokradu u Mlynského potoka, severné nedaleko Olomouce.

Porzana porzana - 3 snimky s absahem 102 jednotlivych hlast samci z obdobi toku.
Viastni nahrdvka - 1 snimek s 32 hlasy - pofizena ve stejném obdobi a na stejné lokalité jako
u pfedchoziho druhu.

Porzana parva - 2 snimky s obsahem 52 jednotlivich hlast 2 typd. Oba snimky ptivodem
ze SRN.

Porzana pusilla - 2 snimky s obsahem 16 jednotlivych hlast samed 2 obdobi toku (1 hlas
v trvani 2 - 3 sec.). Oba snimky taktéZ puvodem ze SRN,

3. PouZitg pristroje k analyzam hlasd: 2 elektronické klavesové ndstroje YAMAHA, 1 s ves-
tavenym syntetizatorem. O blizsich podrobnostech jak nastroji, tak nahravaci techniky
a hlavné viastni metodiky analyz hlasd, jsem se zminoval jiz v pracech citovanych v tvodu,
Zde je jen tfeba zopakavat, Ze zakladni fada spektra hudebnich tona s relativai vyskou po-
stupu pii temperovanem ladént a tudiz i jednotek, do nichz jsou jednotlivé hlasy z nahrivek
pfifazovidny, je zamérmé znacena velkymi pismeny takto: C-CIS- D -DIS-E-F-FIS- G -
GIS - A (komorni ladéni 440 Hz) - AIS - H - C. Zcela shodnymi tény - jednotkami - jsou ;
CIS = DES, H=CES, Es = DIS, E = FES, GES = FIS, AS = GIS, B = HES = AlS pii postupu hlast
doli. Prifazovani jednotlivych hlasa ptaki z nahravek do 1onového spektra je providéno po-
slechove - se ztotoZnénim jejich vysky, sily a barvy - paralelnim zachycenim hrou na
ndstroj, ktery pak finaln” parametry zaznamenava na svém displeji. Druhy ndstroj slouzil ke
kontrole vysledkd.

Ve vysledcich je u kazdého studovaného druhu ptika nejprve zpracovin prehled tran-
skriper dosud poznanych a nejcasté)i uvadénych typd hlasa. Nasleduje analyza zvukovych
nahrivek, opét nejdiive uvedenim formy transkripee, jak by ji vnimal autor u toho ¢ onoho
typu hlasu, a pak teprve jim zjisténé pritazeni k prislusnym jednotkam tonového spektra. Zjis-
téne jednotky jsou elementarnim materidlem k pozndvani obsahu vnitro- a mezidruhové
hlasove komunikace u ptaka a z ni vyplyvajicich reaker. Piiklady komunikaci na tomto prin-
cipu - viz RUMLER 1994 b,

Pouzité zkratky ¢asto citovanych autor( v rozhorech transkriper:

BA - Balat, BE - Beme, BR - Brehm, CR - Creutz, CE - Cerny, FE - Felix, GL - Glutz, HA -
Hanzak, HE - Heinroth, HU - Hudec, JI - Jirsik, KN - Knézourek, MA - Makatsch, PEC - Peci-
na, PET - Peterson, 5T - Stresemann, VI - Viléek.

Vysledky

1. Chfastal polni - Crex crex

Transkripce: Nejcasté)i popisovanym hlasem je teritoridlni hlas samea, znéjici vytrvale
ajen s nepatrnymi 1 - 3 minutovymi pfestavkami. Je to daleko slysitelné dvojslabicné réprép
reprep” (BA,BR,HA,HU). Jeho modifikace : ,rék - rék - rék” (BR), ,errr-errr” (PEC), ,rerrp -
rerrp - rerrp” (CEFE, zfejmé prevzato od ném. autord CR,MA,PET,ST), LErrp - Snerrp” a do-
konce ,chrki - chiki” (KN), |, krek-krek” (KN,BE), ,rrerrp” ()1, V1), Jkrép” (V1), v ném.
publikacich jesté ,rarrp, rarrp” (HE,GL). Uvedeny hlas je charakterizovdn rizné: skrtani, jako
bychom jezdili prsty (CR) nebo diivkem po zubech hiebenu (BR,)I,HA,CR), ¢i skrtani hiebin-
ku o krabicku zapalek (FE). Pred kazdym timto zvolinim md byti zblizka slydet jesté jakési
huknuti (PEC), tiché kurr” (MA). Dalii popisované hlasy kontaktni (ambivalentni): vabeni



mezi samcem a samici je slabé kvokan( ,kji kje kje” (KN), podobny hlas vyddvd samice
k mladatam - ,kji kjo kje” (BR cituje Bechsteina), v ném. ,kji kjo kja” (CL) a jako varovdni
chot, chot, chotu, chotu” (GL). Kromé toho se samec se samici hlasové mazli tichym jako-
by kocicim mrucenim - usadi se u sebe a predou a vrér jako kogky (BR). Stejné zvuky jsou
€2 pfisuzovany souboji sokts (KN). Samice se na hnizdé ozyva jednotlivymi zvuky -, pet”,
Jqueck”, v rozrugeni pak ,puriipe” (MA). Hlas ,kiok” md podobu s hlasem bélofita (Oenan-
the oenanthe) {(GLHE],

Analyza: Jedinym a tim i nejfrekventovangjsim hlasem v nahrdvkdch byl teritoridlni hlas
samctl. 4 jej slySim a transkribuji jako dvojslabiéné  krrek krrek, krrek krrek...”, v mdlo prf-
padech jako ,err err, err err...”. Tento hlas osciluje mezi tény F a FIS, pficemz ton F je
dominujici. Jen tietina z celkového poétu 63 analyzovanych hlasd tohoto typu se pribliZzovala
k ténu FIS a z téchto zase 59 % dosahovalo jen poloviny kroku, tzn. Ze tén F pievySovalo
o ctvrtton.

2, Chrastal vodni - Rallus aquaticus

Transkripce: Na lokalité se prozradi hlavné svym hlasem, ktery je velmi silny, svérdzny
a spide ndm pfipadd, jako by se ani nejednalo o ptalf zvuky. Je to smésice chraplavych, vr-
¢ivych, bruc¢ivych, bublavych a kviéivych zvuka (]I, BOUCHNER 1972). Brucivy zvuk,
promiseny jakoby kvikdnim vydéseného selete - kdo jej jednou v pifrodé poznd, nikdy u? jej
nezapomene (HA). Shodné tyto hlasy popisuji i ostatni autofi (PEC,CE,VI,MA, BA,
HE,ST,HU,PET). Nejcastéji popisovanym hlasem samce v blizkosti hnizda je fada zrychlujl-
cich se kratkych tént, které ke konci klesajf, aby vzapeét( presly v kvikot a brucivé zvuky. Jeho
popisy: ,kep kep kep kep kep (5x) kip kip kirrr” (FE), nebo ,gep gep gepgepgepgerrr...” (BA),
v némeiné pak ,kap-kip-kep-kep-kip-kip-kirrr..” (MA), 1éZ [ jako teritoridInf hlas - v modifi-
kacich ,tjick-tjiick-djuirr (tjairr)” (CR,GL) ¢i tig-tig-tig-brrriot” (CR). Casto je pred timto
hlasem zblizka zaznamendvén dali, zcela samostatny hlas, znéjicf jako kruif” (CE) nebo
krruih” (FE piebira od MA) a jeho modifikacemi jsou ,kruiihk” (CR), Jkrrihk® (HE,CL), |, kru-
ich” (GL), jez miZe byt zdroven i varujicim hlasem pfi vyrudeni. Transkripce hlasu
pfipominajiciho prasedi a jiné kvikanf, jimz disponuji ob& pohlavi: , kruih kruib kruih” (PET),
Jkrii krrrfif ker ker* (HE), vystizngji jako ,chruie trie trie - chruie trie trie” (HE), Vibenf a hla-
sy u hnizda jsou obvykle velmi tiché. Patfi sem: ,gik” (HU,PEC,KN) nebo ,pit”
(HU,FE,PEC,CE,GL), ,pitt-pitt” té7 jako vystrainy hlas (GL), dile ,gek-gik” nebo ,kiz gek”
(KN}, v jinych modifikacich ,gisk” ()1}, ,lisk” {(VD), ,tilk” (BE). Do stejné kategorie patii hlasy
Jkurk”,  krock - krock” a kurrckurrkure.,.”, ,zick-zick” nebo ,zieh-zieh” (GL). Mlddata se po
vylfhnutf ozyvaji zvonivym ,fich” nebo ,pieh” &i ,pi-pah” a po opusténi hnizda ,trifk,trifk”,
pak jako Sestitydenni , tjk-tjk-tjk-trik” nebo , jjit-jjit” (GL). Za tahu se letici ptdci ozyvajl vyso-
kym ,gick” (GL), rebo pifjemné zn&jfcim krrik” (KN) s modifikacemi |, kriitk”, kriiip® (BR),
Jkrrihk” nebo ,krieb” (GL). Problematickym se u tohoto drubu jevi hvizd ,vuitt 1 (KN),
v modifikacich ,vuit” (BR,JLVI) nebo ,uit-uit-uit” (BE). V tomto odkazuji na srovndni s tran-
skripcemi u chidstala kropenatého (Porzana porzana).

Analyza: Typ teritoridlniho hlasu tokajiciho samce slydim a popisuji ve formé trji-trji-trji-
tji-tji-tji-tititititi’, po kterém ndsleduje obvykle kvikot. Hlas zacina tonem F na prvych 3-4
pomalych slabikdch, aviak iz pfi druhé spoluzazniva k tomuto ténu jesteé tén E a pfi dalsich
zrychlujicich se frekvencich klesaji spoluznéjict, vzdy nejméné 2 tény, postupné aZ k tonu
DIS. Navazujici kvikdni, nejméné 6 x za sebou, je piekryvajicim se souzvukem t6nu shod-
nych s dalsim hlasem. Tim je jednotlivé slysitelné ,keriif, jemuZ Easto predchézl prvné
uvedeny typ hlasu. Lze jej analyzovat jako prekryvajici se souzvuk téni D - E - F, ktery za-
¢ina ténem D a konéi hlasitostné dominujicim ténem F. Tfeti typ hlast z nahrdvek,
charakterizovany jako razny kvikot pfipominajici hlas malého selete, je roziffenym souzvu-
kem téni D-DIS-E-F-FIS, ktery obcas vyskod! i o oktdvu vyse a rozsif( se aZ k ténu GIS.
Pfesto i tento typ hlasu osciluje kolem nejvice slysitelného ténu F.



3. Chtastal kropenaty - Porzana porzana

Transkripce: Nejcastéji popisovanym hlasem je opélovne jako u predchozo druhu teri-
torialn hlas samct. Je to mnohondsobné opakované a kritce znéjici ,huit huit huit...”,
pfipominajici zvuk pfi Svihdni proutkem (HU,FE,PEC,CE,MA). Modifikované transkripce to-
hoto hlasu @ ,ujt (BR), ,huid” (ST), ,u-hitu-hit” {1}, Chuet” nebo Jhiulit” (BA), Jhuaitt (GL),
Jhuitt” (CR), ,uit, it (BE), ,wvhit-vhit” (1), tuiit” (HA), kvit kvit” (HU), ale i méné vystizné -
kvite (KN, |, pitt,jat,witt (CR) ¢i |, kick-quick” (ST). Samice odpovidd samci ,tjilib” (GL).
Hlas samce slySencho dplné zblizka je transkribovan ,u u iw)huitt” (GL). Tokajici samec se
md navic ozyvat jesté vytrvale opakovanym monotonim hlasem, jeZ pfipomind tikani kyva-
dlovych hodin. Tento hlas je popisovdn formou ,tryk trek, tryk trek. . (HU,PEC). Jinym typem
hlasu je méné vyrazné, nenapadne, vysoko znéjici jednoslabicné a bohuzel pismeny tézko
popsatelné vaben( (HU), Daldimi uvddénymi hlasy jsou dle Glutze: Samice svolavd mladé
energickym keldlck” nebo ostrym tschik”. Stafi u hnizda se ozyvajf intimne ydug-dug-dug”
nebo ,gug-gug-gug”, 162 kiouravé brrr-brer-brer-bree? nebo | breeeerre®, Drzime-li ptaka
v ruce, napf. pfi krouzkovani, mizeme slyset kreck” nebo , kriek”. Mlddata se ozyvaji po
) - 6 sec. pauzach tjile)”, nebo vysokym ,sch-ib”. Rocni ptaci pak , kiek” nebo Jkjiehk”, coz
muze byt i hlasem pro tento druh typicky za letu, tzv. Flugbalz.

Analyza: ledinym a tim i nejfrekventovanéjsim hlasem, ktery byl v nahravkach k dispozi-
ci, byl teritorialni hlas samc. Ja jej slySim a popisuji jako jednoslabic¢né Jvuait - vt
piipominajici opravdu zvuk vyddvany rychlym Svihanim proutku. Co se tyce jeho zafazeni
do 16nového spektra, pak je tento hlas rychlym a postupné rozlozenym akordem tona D - DIS
- E - F se silné doznivajicim poslednim ténem. Pouze u pétiny z celkového analyzovaného
mnozstvi tohoto typu hlasu 3lo na konci frekvence o mimé zvyseni k ténu FIS a 10 o polovi-
nu kroku, tzn. o ctyrttén v temperovaném ladéni. U naprosté vetsiny snimki zde viak
vystupuje jako dominujici ton F!

4. Chrastal maly - Porzana parva

Transkripce: Nejvyraznéjsim hlasem je 1 zde opét hlas tokajiciho samce, ktery se skldda
nodobné jako u chiastala vodniho (Rallus aquaticus) z fady po sobé jdoucich, ke konci kle-
sajicich a postupné se zrychlujicich 16nG. V hlase vynikajivokaly :o, u, i, e, a lu casto
prechizi doi, ido e a obracené). Zacdtek této hlasové fady je popisovdn jako kvikave  kve”
nebo kvek” (HU), ,bek”, které je udajné stejné s hlasem vabeni (BA). Vlastni fada pokracu-
jekva kva kvd... (HU),  kvé-kvé-" (PEC), Jkvek-kvek-kvek” (V1), L kik kik kik” (KN, 1), , ke ke
ke &, wab wib wab...” (MA), ,gug gug pug gu” (CE), v némciné psano ,bag bag bdg brrr*
(CR), ,quek quek quek” (PET), ,walelp - wale)p - wilelp” €1 ,qualelck qualelck qualelck...”
IGL). Klesajici tony fady jsou popisovdny jako ,kua kua...”, ko ko..." (BA). Dalsim hlasem,
jez se mize Casto v obdobi toku objevit, je vystrazné a pronikavé tynd”, Jippuk® ¢i | kir-
ruk” (HU), v némciné popisovdno ,tjiuck” (GL), taktéz i stile opakované | knrrr..” (HU).
Samec miZze ve svém teritoriu vystrazné varovat volanim tscheck tscheck” nebo Jkeck
keck”. Hlasem paru byva ,vjuitt - kvorr” (GL,BE), také ,vot-vot-vot” (BE), v némciné psdno
twilultt, twiultt” (GL), Nespdrovana samice misi zvuky typu ,pop” a porrr”, obvykle viak
ndsleduji v fadé ,pop pop porrr” (MA). Tento typ hlasu byl dfive mylné povazovan za hlas
Porzana pusilla (BA). U hnizda se stafi ptaci ozyvaji ,dug-dug-dug” a  trile) - tralel”. Nedav-
no narozena mladata nejprve pipaji titititaiiii, tititi, tititiiii” nebo , psipsipsipsiii” (HE),
vzrostlejdi ,wi-wi-wi-wi” nebo , wit-wit-wit” (GL].

Analyza: Z nahravek mohly byt studoviiny tfi typy hlast, Prvnim typem je terioridini hlas
samce z obdobi toku, slozeny z fady 16nG, které transkribuji  kli - kli-klikliklaklakva...”. Nej-
prve slysime, tu vice tu méné, jasnou hlasku ,1*, v klesajicich zvucich ke konci hlasku ,v".
Celd tato fada probiha po dvojténech, kdy potdtecni 3 - 4 zvuky zastupu)i ve spektru spolec-
né tény F + FES, dalsi dva E + ES a pak uz rychle nasleduji klesajici dvojtony DIS + D, D +
DES, CIS + C a C + CES(=H). Celkovy pribéh tonové fady je u tohoto typu hlasu ve sméru
sestupném od ténu F po ton H. Druhym nejfrekventovanéjsim hlasem je dalSi teritoridIni hlas



samce, ktery byvd povazovan za vystrazny. Jd jej slyéfm a popisuji jako monoténni, v nepra-
videlnych prestivkdch se stdle opakujici hlas, ktery svym zplsobem velmi vzdilené
pfipomind hlas kdnéte (Buteo buteo). Zni jako ,karrrr..”, v modifikacich jedté snad jako
Jarrerr. . kvarrerre” &1 kuarrrr”, Jeho zaédtek je dirazny a hlas s typickoua hlaskou , r” klesa
a ztraci se. Ténove tu jde o rozloZeny rychle znéjicl akord klesajici ve smeéru tont E-E- D -
C do ztracena, kdy prvy vyrazny tén F je jen velmi ojedinéle nahrazovin ténem E (v celé
analyze pouze 3 pripady z 26) a nejslabsim ténem akordu je pochopitelné konedné C, Tie-
tim typem byly v nahravkdch dalsi jednotlivé hlasy, které slysim a popisuji jako ,kva - kva”
na tonu C a které po dynamické strance byly jiZ mdlo vyrazné (slyditeln¢ ziejme jen z bez-
prostiedni blizkosti). Z etologického hlediska patff tento typ k hlasim komunikativaim -
ambivalentnim.

5. Chfastal nejmensi - Porzana pusilla

Transkripce: | u tohoto druhu je nejéasté]i popisovanym hlasem teritorilnf hlas tokajfctho
samece. V jeho pripadé jde o fadu velmi rychle ndsledujicich zvukd, kieré nezngji ani jako
ptaéi hlas. Spfe se to podobd zvuku pomalu se otacejici dievené détske fehtacky (HU,PEC).
Tato fada zvuki miize znit bud ve stejné vysi, ncho pfechodné mimé poklesdva. Z vetsi
vzddlenosti se tento hlas podaba hlasu zelenych skokant - Rana esculenta a R. lessone (HU),
a pokud je kratdi, tak i hlasu &itky modré (Anas querquedula) (BA). Protaze jde v tomto pri-
padé o velmi vzdcného zatoulance, je tfeba pri registraci vyskytu tohoto druhu
bezpodmineéne nutné | piimé pozorovan( ptika na stanovisti (BA), Popis uvedeného hlasu:
serrrrrerr.” (MA) treerr. (BA), Lbrre® (CR), Jtrerer = treeer < teeeer = teeerer - treere® vZdy po 2 - 3
sec, pauze (GL). linymi hlasy samct v obdobi toku jsou: kilouravé ter ter ter” (ST), nebo , ter-
rer-rer-rer-er” (CL), déle tjick-tjick-tjtirrr” (GL) a jako vybusny trylek kik kik kerrrr* (CE).
Samice samci piizvukuje , pock-pock-porrr, v jiné varianté tela)k-telalk-tjela)k” (CGL). Zvu-
ky vabenf jsou: hvizdavé a prodlouzené kiiiik”, ddle  kik kik kik”, jez je podobné vibeni
strakapuda prostredniho (Dendrocopos medius) (BR cituje Neumannal, nebo ki ki ket ket”
(JI), pak slabgi  kve-kve-kve* (V1) podobné hlasu skokana zeleného (Rana ridibunda) (GL).
Cerstvé vylthla mlddata kritce pipaji - ,i* nebo ,pi”, pozdéji sc ozyvaji nejprve ,tirrr-tirrr
tiirrr” nebo L birrr-birre-birer®, vzrostla pak protahlym ,schieb” nebo ,pie” (GL). Posledné
uvedend transkripce mize byt téZ hlasem chfdstala nejmensiho za letu. Jiné zvuky mohou
byt jeité obdobné s hlasy pfedchoziho druhu (Porzana parva), eventudlné s hlasy jinych
chrastald.

Analyza: Jedinym a tim i nejfrekventovangjim hlasem v nahravkdch byl teritorialni hlas
samct. Jd jej slysim a popisu)i jako déle zaznivajici treeereererr.., - teeeereeeeer.”, milokdy
Jyrreerrer.”. V tonovem spektru vytvafi vzorec FIS -_F - FES (=E) - F - FIS, z néhoz je zfej-
mé, Ze cely tento zvuk osciluje kolem ténu F.

Zavér

Na zdklade provedené analyzy zpracoval autor vlastni ¢eskou transkripci relativneé nejcas-
taji slysenych hlast u vybranych druhii ve volné piirode. Zaroven se pokusil zafadit tyto hlasy
do ténovcho spektra pro hudebné vrimajicl ornitology. Tento pokus u hlasovych projevi
chiastalovitych je v Ceské republice déldn poprvé.

Zafazeni do tonového spektra je u studovanych druhtl nasledujic: Crex crex - E - (FIS),
Rallus aquaticus - D - DIS - E - F - FIS - (GIS} {podtrZeny 16n je dominujic)), Porzana porzana
-D-DIS-E-F Porzana parva-H -C-CI5-D- DIS - E-F, Porzana pusilla - E - E - FIS.
L véech vybranych druhd dominuje ton F.

Lze predpoklddat, Ze dominujici tony v hlasovych projevech ptaka budou mit nezanedba-
telny vyznam pro hlubif studium a pozndvani vnitro- a mezidruhové komunikace,

Zusammenfassung

Auf Grund der durchgefihrten Analyse bearbeitete der Autor seine cigene tschechische
Transskription dor harbaren Stimmen, die bei den ausgesuchten Arten im Freien relativ am
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oftesten waren. Gleichzeitig versuchte er diese Stimmen ins tonartige Spektrum fiir die mu-
sikalisch  auffassenden  Vogelliebhaber anreihen. Dieser Versuch wird bei den
Stimmennausserungen der Rallen in der Tschechischen Republik zum erstenmal gemacht.

Das Zuordnen ins tonartige Spektrum ist bei den studierten Arten folgend: Crex crex - F
- (FIS), Rallus aquaticus - D - DIS - E -_F -FIS - (GIS) (der unterstrichene Ton dominiert), Por-
zana porzana- D - DIS - E - F, Porzana parva - H-C -CI5S- D - DIS - E - E, Porzana pusilla
- [ - [ - FIS. Bei den ausgesuchten Arten dominiert Ton F.

Man kann voraussetzen, dass die Dominanztone in den Stimmendusserungen der Vogel
unvernac hlassigte Bedeutung fur das tiefere Studium und das Erkenntnis der Artsinneres- und
Zwischenartskomunikation haben werden,
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Chalcedon z lomu na cenomanské piskovce u Maletina na Moravé
Chalcedony from the Cenomanian sandstone quarry near Maletin
in Moravia

Jifi Zimdk, llja Pek

Uvod

Chalcedon byl zjistén v piskovecovém lomu u obce Maletin {obr.1}, v némz jsou tézeny
svrchnokfidové plskovee (cenoman, perucko-korycanské souvrstvi, orlicko-zddrsky litofaci-
dlnf vyvoj Ceské kifdy). Lom ma v soucasné dobé rozméry cca 70 x 12-15 m a je
provozovan R. efdbkem (Maletinskd hut - Sternberk).

Maletinskd lokalita je zndma pfedeviim jako vyznacné paleontologické nalezisté ceno-
manské fléry (viz Heer 1869). Kusé mineralogické informace uved| Glocker (1842, 1843).
Stru¢nou komplexni charakteristiku této lokality uvadé)i Gaba a Pek (1981).

Stru¢na charakteristika hornin

Piskovee odkryté v maletinském lomu jsou zpravidla nazloutlé, nékdy jsou v nich pritom-
ny prouZky zbarvené az téméf fialové. V nekterych partiich piskoved se hojné vyskytujf
vicemené kulovité agregdty pyritu o velikosti 10 mm (jen vyjime¢né aZ kolem 5 cm). Pyri-
tové agregdty jsou vétsinou silné limonitizovdny a piskovec v jejich okoli je okrove zbarven
druhotnymi infiltracemi oxy-hydroxidi zeleza.

Piskovec je tvofen angulirnimi az subovainimi zrny kfemene o velikosti 0,02 - 0,2 mm
(vyjimedné az 0,5 mm), v mendfm mnoZstvi jsou piftomny klasty silné silicifikovanych hor-
nin (kromé kiemene lze v téchto klastech rozlisit muskovit a silné silicifikovany zivec).
Hojny je glaukonit, jenz nejéastéji tvofi piiblizné kulovité, silné limonitizované agregaty.
V podobé drobnyich izometrickych zrnek nebo i krychli¢ek byl ve studovanych vybrusech
zjistéen pyrit,

Tmel maletinskych piskoved je tvofen vwluénd kiemitou hmotou s proménlivym stupném
krystalinity. Je pravdépodobné, ze kiemity tmel ve své soucasné podobé je produktem
transformace amorfniho (opdlového) tmelu. V zdvislosti na stupni krystalinity je tmel slozen
z chalcedonu rebo zmitého kiemene, Chalcedon obvykle tvori sférality o poloméru a2
0,2 mm, jejich# vidkna maji negativni raz délky. Rekrystalizacf téchto sférolitd vznikaji pa-
prscité agregaty slozené z vyrazné anizometrickych kiemennych zim, jejichZ protazeni
zhruba souhlasi se smérem puvodnich chalcedonovych vidken. Casto |ze pozorovat, Ze re-
krystalizaci chalcedonovych agregdti se vytvofila mozaika slozend z drobnych
izometrickych zrnek kfemene,

V piskoveich se relativng hojné objevuji schrdnky foraminiier (fragmenty nebo i temeér
celé schrénky) a hojné i jehlice hub (obr.4). Pivodni hmota schrianek byla silicifikovina
a nyni je slozena z drabnych alotriomorfnich zmek kfemene. Vnitini prostor schrdnek vy-
pliuje bud mozaika velmi drobnych kiemennych zm (jejich rozlideni v optickém mikroskopu
je teméf nemozné) nebo je vnitinf prostor schranky vyplnén sférolitickym chalcedonem,
jenz je alespori z casti rekrystalovan na paprscité agregdty kfemennych zm. U nékterych
fragment komirek foraminifer je patrna silnd pigmentace. Tmavy, mikroskopicky blize ne-
specifikovatelny pigment tvofi ty¢inkovité dtvary, orientované kolmo k povrchu komdarek.
Rovnéz jehlice hub (at kompletni nebo fragmenty) jsou tvofeny agregity velmi drobnych
kiemennych zmek, ¢asto proviazenych sférlitickym chalcedonem.
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V piskoveove sekvenci jsou pfitomny masivni, Sedavé Zluté rohovee, které tvoii podfize-
ne nepravidelné az prabézné polohy nebo velmi ploché cocky. Jejich mocnost jen
vyjimecne presahuje 10 em. V klastické sloZce rohoved silné prevldda kiemen. Pokud jsou
klasty tvofeny agregdty nékolika kiemennych zrn, lze pozorovat pronikdni kiemitého tme-
lu podél intergranuldr do kfemennych klasti. Méné casto jsou v rohoveich pitamny klasty
velmi silne silicifikovanych hornin, Supinky muskovitu a silné pfeménéného biotitu (7).
Glaukonit byl v rohovcich zjistén jen v podobé ojedinélych reliktd. Jen zcela vyjimecne jsoul
pritomny drobné krychlicky limonitizovaného pyritu. Tmel rohoved je vylucéné kiemity
a stupném krystalinity odpovidd chalcedonu az zmitému kiemeni - podobné jako v piskov-
cich lze pozorovat sieroliticke agregdty chalcedonu, které postupné prechdzeji do agregata
tvoienych relativné vétsimi zrny kiemene (obr, 3). Stejné jako v piskovcich jsou i v rohov-
cich hojne rekrystalované schrinky foraminifer a jehlice hub, aviak jejich zachovani je
Mené priznivé nez v psamitickych hornindch.

Chalcedonové Zilky v piskoveich

Lokdlné se na sténdch puklin v piskoveich objevuji jemné povlaky mlééné bilého az na-
modralého chalcedonu, piip. chalcedon v podobe jemnych Zilek tvoii vypli nekteryeh
puklin. Tyto povlaky ¢i Zilky sestavaji z vidknitych agregdti chalcedonu, pficemz chalcedo-
nova vldkna narastaji piiblizné kalmo na stény puklin. Je pravdépodobné, Ze pavodneé slo
0 opdl. V nékterych povlacich ¢ zilkach Ize rozlisit vice generaci kfemitych hmot. Na obr. 2
Je zachycen povlak kfemité hmoty, jenz je sloZen ze dvou zon s odlisnym stupnem krystali-
nity: starsi zona o mocnosti cca 0,06 mm (na snimku méné zfetelnd) je slozena 2 drobnych
alotriomorfnich zmek kiemene; mladsi zéna o mocnosti cca 0,3 mm je tvofena vldknitym
chalcedonem.

Na infracerveném absorpénim spektrofotometru Specord 75 IR byla metodou KBr tablet
pofizena IC spektra chalcedonu ze Zilky v piskovci i chalcedonu z rohovce. Ve sledovaném
intervalu 400-4000 cm'' je charakter obou spekter prakticky shodny - v obou byly zjistény
vyrazné absorpcn( pdsy na 460, 780, 1080, 2330 a 3420 cm' a slabsi absorpéni pasy na 700,
1515, 1620 a 1870 cm ' (absorpéni pdsy na 1080 a 3420 cm’ jsou velmi Siroké, zejména ve
spektru rohoveel. Za pouziti metody Plyusninové (1979) Ize z charakteru IC spektra usuzo-
vat na nizky stupen krystalinity obou analyzovanych kiemitych hmot.

Zaver

Ziskané poznatky dokladaji transformaci kfemitych hmot v pribéhu vyvoje maletinskych
piskoved a jsou v souladu s obecné platnym schématem vyvoje tmelu tohoto typu hornin,
Prace je soucasne piispévkem k topografické mineralogii Zabrezska,

Summary

Chalcedony from the sandstones and siliceous cherts from the quarry near the village
of Maletin in North Moravia is described. The sandstone sequence in Maletin locality strati-
graphically belongs to the Upper Cretaceous (Cenomanian, Orlice-Zdar lithofacial region of
the Bohemian Cretaceous Basin).

Adresy autor(:
Dr. llja Pek, CSc., Doc. Dr. Jifi Zimak, CSc.

Prirodovédeckd fakulta Univerzity Palackého
Svobody 26, 771 46 Olomouc.
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Obr.1. Lom na cenomanskeé kvidrové piskovee u Maleti
Foto K. Moravek.
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Dokumentace vyznamnych mineralogickych lokalit u Sobotina
a Marsikova v roce 1994. Cést . - terénnf prdce
Dokumentation der bedeutenden mineralogischen Lokalitdten bei Sobotin
und Maréikov im Jahre 1994. Teil 1. - Terrainarbeiten.

Pavel Novotny

Uvod

Pritodovedny tstav Vlastivédného muzea v Olomouci dlouhodobé orientuje svou védec-
ko-vyzkumnou a shirkotvornou €innost na dzemi Jesenika, které je z mineralogického
hlediska jednou z nejvyznamnéjsich oblasti Ceské republiky.

V roce 1994 provadéla Vlastivédna spolecnost muzejni v Olomouci komplexnf dokumen-
taci vyznamnych mineralogickych lokalit v katastru obci Sobotin a Marsikov, nachézejfcich
se sv. od okresniho mésta Sumperka, Tyto prace byly soucdsti Gkolu Ministerstva kultury
Ceskeé republiky, zaméfeného na uchovani a zvefejnéni movitého kultumiho bohatstvi regi-
onu Ceské republiky.

Ukol si klade za cil zejména:

- Kemplexnf grafickou, fotografickou dokumentaci a pripadné videodokumentaci vyznam-
nych mineralogickych lokalit u Mardikova a Sobotina, véetné topografickeé lokalizace v mapé
1: 25 000,

- Zachranny sbér viech zastizenych typt hornin a minerdld, véetné odbéru mineralt pro
analyzy (minerzlogicko-identifikacni prdce).

- Vybudovani nau¢né mineralogické stezky.

- Zpracovdn( videodokumentu zaméfeného na dokumentaci ovéfovanych lokalit, na kra-
jinotvornou aktivitu a propagacnf( cile dané oblasti.

Reseni problematiky je rozvrzeno do obdobf let 1994 aZz 1996. V roce 1994 byly reali-
zovany terénni vykopové a dokumentaéni prdce, v r, 1995 budou vyhodnoceny analyzy
a v roce 1996 budou souhrné zpracovdny ziskané poznatky.

Realizaci dkolu zajistuji pro VSMO pracovnici Pifrodovédného dstavu Vlastivédného
muzea v Olomouci.

Ohsahem tohoto piispévku je specifikace a sumarizace terénnich pracl provedenych
v r. 1994 a pfedbéiné zhodnocent vysledki mineralogického vyzkumu lokalit. Analytické
prdce a srovnani soucasného stavu lokalit s literdrnimi ddaji budou uvedeny v pristich ¢islech
Zpriv VMO,

Terénn( priace

Ovéfovaci a dokumentaéni préce se tykaly téchto lokalit: Schinderhiiol (neboli Rasovna),
Scheibengraben (Stielecky ddl), Steinhubl, Smrcina (Cili Storchberg), Pfarrerb (rovnéz zvany
Farsky vrch), Viebich, Rauchbeerstein a Grandtova skdla. Jednd se o nalezisté dobfe znama
celé geologické vefejnosti.

Objemy zemnich praci, uvedené v tabulce 1, byly optimalizovdny pro jednotlivé lokality
ze dvou hledisek:

- ziskdnf doslatecného mnozstvi informaci o stavajicich minerélnich paragenezich, o vy-
voji mineralizovanych struktur (zil, puklin aj.) a pro srovnani s literdrnimi ddaji,

- pozadavki na ochranu pfirody a vyznamnych mineralogickych okalit.
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Rozsah zemnich praci byl stanoven po dohodé se Spravou Chranéné krajinné oblasti Je-
seniky v Malé Moravee, referdtem zivotniho prostiedi Okresniho dfadu v Sumperku,
Obecnim dradem v Soboting, Obecnim dfadem ve Velkych Losindch a akceptoviny byly
rovnez pripominky majitelt pozemka.

Az na lokalitu Steinhiibl byly na viech uvedenych lokalitach vyhloubeny prizkumné ryhy
bagrem. Na lokalité Smir¢ina ryhy ovérovaly starou haldu, na zbyvajicich lokalitach ryhy sle-
dovaly mineralizované struktury (2ily, pukliny aj.).

Ndsledné byla provedena primarni graficka dokumentace 1 : 100, byly zméfeny dlozni
pomeéry, orientace mineralizovanych struktur, mikrotektonicke prvky atp.

Mineralizované struktury byly odistény a byla provedena fotodokumentace, pripadné
i videodokumentace.

Poté byla odebrana hmotna dokumentace, charakterizujici mineralogické slozeni a para-
geneticke vztahy minerdla na prislusné mineralizované strukture. Byly odebrany rovnéz vzorky
dokumentujici petrograt cké poméry, okolozilng alterace hornin a pro analytické prdce.

Na mineralizovanych strukturach nebyly provideény tézebni prace v rozsahu, ktery by ved|
k devastaci a vytézeni lokalit,

Po ukonceni dokumentace byly mineralizované struktury zakonzervovdny: tzn. byly pre-
keyty hlinami s vyssim podilem jilovité slozky (zamezeni nadmérného piitoku vody do
mineralizovanych struktur a jejich rychlého vétrani), pak nasledavaly kamenité svahové hli-
ny, které byly pfekryty pavodni humaézni vrstvou zeminy.

Na lokalitich Scheibengraben, Plarrerb, Grandtova skdla, Viebich, Rauchbeerstein byly
ponechany mensi skalni odkryvy charakterizujici geologické poméry na piislusném nalezidti,
Tyto odkryvy byly vytvofeny mimo oblast hlavnich mineralizovanych struktur. Na lokalité
Smrcina je pristupny pomeémne rozsdhly jdmovy lom po tézbé mastku v minulém stoletr,

Predbézné zhodnoceni vysledku

Lokalita Schinderhabl

Klasickd pegmatitova Zila s chryzoberylem, ovéfovanad naposledy v 60-tych letech, je sta-
rymi pracemi zcela vytézena: ryhy provedené v r. 1994 zastihly jen dlomky pegmatind,

Dalsi nové vyhledavaci prace byly orientovany po sméru zily do louky. Zde byly zastize-
ny relikty Zily s klasickou mineralizaci (chryzoberyl, Ta-Nb oxidy, gahnit, Bi-mineraly).
Mocnost 2ily dosahuje v soucasnosti maximalneé 0,3 m.

Z blizké pegmatitové zily, mineralizované bavenity, Ta-Nb oxidy a chryzoberyly, byly
vylomovymi pracemi ziskany uvedené minerily a bylo tak potvrzeno pokracovini této mi-
neralizace do hloubky.

Lokalita Scheibengraben

V haldach i v sutich ve starém lomu byla nalezena naprosta vétsina mineriltl popsanych
odsud v literatufe (beryly, gahnity, Ta-Nb oxidy, Bi-minerdly, apatity aj.).

Voruénim vylomu u asti stoly byl zjistén cleavelanditovy pegmatit s dutinami po berylu
s krystaly bertranditu.

Ve vylomech ve sténé lomu, tvofené ,cukrovitym” pegmatitem, byly nalezeny krystaly
berylu akvamarinového typu a zrma gahnitd.

Lokalita Steinhiibl

Prazkumné prace zastihly ve skalnim podlozi jen pukliny bez ,alpské mineralizace”.
V sutich byly nalezeny 2 vzorky s krystalky epidotu a diopsidu.

Lokalita Pfarrerb

Ve spodnim lamku byly sledovany dvé pukliny s relikty ,alpské mineralizace” (albity, kie-
men). Smérem do hloubky je mineralizace chudsf.

Ve stfednim lamku byly sledovany pukliny, aviak klasickd puklinovd mineralizace na nich
zastizena nebyla. Epidoty tvoii celkem vzacné drobna hnizda, mineralizace smérem do
hloubky vyzniva.
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Z mineralogického hlediska je nejzajimavejai horni limek, kde bylo sledovano puklino-
vé pdsmo mocné 1 m, které jo misty mineralizovdno klasickou ,alpskou asociaci” (drizy
jehlicovitych krystalt epidottl, prehnitll, adulart). Na kiizenf puklinoveho pasma s zilou peg-
matitu dochazi vzacné ke vzniku epidotovych driz i v pegmatitu, Epidot je zde provdazen
klinozoisitem.

Mimo uvedené staré imky byla proviéfena mista pravdépodobného vyskytu bohaté mine-
ralizovanych puklin, zkoumanych potdtkem stoleti F. Kretschmerem - jeho ,Zily" B, C, E, T.
Ve viech pripadech byly zjistény jen alterované harniny bez mineralizace. Je evidentni, Ze
tvto hohaté pukliny, které v minulosti poskylly ukdzky srovnatelné s lokalitami v Alpach, byly
jesté v minulosti vytézeny.

Lokalita Smréina

Prazkumnymi pracemi bylo potvrzeno, Ze stfedni halda pochdzi z tézby loziskove polo-
hy krupnikové suroviny - naprosto pfevaZuji dlomky mastku. Ostatni druhy minerdld jsou zde
zastoupeny dosti vzdacna,

Lokalita Viebich

Na této lokalité bylo ovérovdano smérné pokracovani pukliny, kterd poskytla F. Kretschme-
rovi zacatkem 20. stoleti velmi bohaté nélezy ,alpské mineralizace” (epidoty, titanity, albity
aj.). Puklina s uvedenymi minerély byla viak uz v minulosti vytéZena.

Ddle byla sledovana partie amfibolitd mocna 0,5 m, na niz byla ,alpska mineralizace”
zisténa v 70-tych letech pfit budovdn( lesni cesty. Amfibolit je kromé alteraci (3mouhy akti-
nolitu a epidotu po foliaci) proniknut Zilkami aplitt do 5 cm. Na piiénych puklinach se
ojedinéle vyslkytuje laumontit,

Jedna prazkumnd ryha zastihla plose protdhlou ¢ocku tvofenou kaverndznim kfemenem
s ojedinélymi drobnymi krystalky epidotu a diopsidu.

Na pastvindch mezi lesem a stdtnim statkem byly vzdcné nalézdany pfi melioracnich pra-
cich dlomky homin s ,alpskou mineralizaci”. Ctyii ovéfovact sondy byly zaméfeny na
vyhleddvani mineralizovanych struktur, byly viak negativnf.

Lokalita Rauchbeerstein

V rdmci této lokality byly ovéfovany polohy svord, do kterych misty zaristaji krystaly gra-
natd a staurolitd. Ryhovacimi pracemi byly zastizeny dvé polohy mocné 1 m. V podloznf
poloze sc vyskytuji krystaly grandta do 1,5 em. V nadloZni poloze vystupujf pfedeviim stau-
rolity, které mfsty tvoii monominerdlni akumulace do 10 cm, sloZené z nepravidelnych
krystalt staurolitu zarUstajicich do kremene.

Lokalita Granitova skdla

Klasicka lokalita s vyskyty velkych krystalti grandtd ve svoru je vwkopovymi pracemi ama-
térskych shérateld znacné zdevastovdna. Na odebranych vzorcich tvofi grandt krystaly cca
1 ¢m.

Zaver

Provedenymi pracemi byl ziskan dokumentaéni material, ktery zahrnuje:

- primarn{ grafickou dokumentaci 1 : 100,

- fotografickou dokumentaci odkrytych mineralizacr,

- videodokumentaci provadénych prizkumnych pracf,

- obsahlou hmotnou dokumentaci v pocétu 503 ks; jednéd se o vzorky mineralogickeé, pet-
rografické a pro analytické prdce.

Tato dokumentace bude déle zpracovina a vyhodnocena,

K uchovini a zvefejnéni movitého kulturnihe bohatstvi CR provedené prace prispgji ve
dvou rovinach:
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- Databaze, ziskana na zakladé prizkumnych praci, bude vyuzita pro kulturné-vzdélava-
ci a vlastivédné regiondini programy (nauénd mineralogickd stezka aj.). Ziskané poznatky
vytvori predpoklady pro ucinnéji ochranu vyznaénych mineralogickych nalezist.

- Shirkovy fond Vlastiviédného muzea v Olomouci, doplnény o nové ziskany mineralogic-
ky a petrograficky material, umoZni vytvafet kvalitni expozice, které budou siroké vefejnosti

prezentovat piirodni bohatstvi severomoravského regionu.

Literdrnim zpracovanim ziskanych poznatk bude doplnéna soucasna informacni baze
pro dalsi minerogeneticki studia.

Adresa autora:
Ing. Pavel Novotny

Viastivedné muzeum Olomouc

Prirodovédny tstav
nam. Republiky 5
771 73 Olomouc

Tabulka 1:
Prehled terénnich praci provedenych v r. 1994 a odebranych vzorki.
lokalita v?::.dT:_:vd duf;::-::::lre ;:lr:I:Iz :ﬁ:::i
Schinderhiibl rvhy R1 a2 celkem 310 bim fotodoku- 73
R4, celkem ryh frentasse
9 m!
Scheibengraben ryhy R1-a2 celkem 10 hm 3 rudnd wylomy 17k
K5, wydibten ryvh, celkem o celkove
Ik, 20 bm &tén kubatute 1.5 m"
cirlkem 33 m! atna lormu fotovideo-dokument
Steinhiihl condy §1 a2 2
53, pozice ryh
celkem 2 m!
Parrerh il iteny [dmby celkern 21 bm 1rudni vylomy, 1
LT ad Ly, dna L1 2k L3 celkem 2m!t
sondy 51 af 53 celkemn 19 bm videodokument
celkem Thm! soni < sty
rihy BT a2 Rh
colkermn 16 bm
Smrdina ryhy R1 a2 celkem 10 bm videodokument 7
R3, ryh
celkem 45 m!
Viebich rvhy R1 ad celkem 1K bm 2 rud iy oy 15
RH, ryh celkem | m!
celkem 13m! videgdokument
Rauchbeerstein 2 odkryvy, celkem 10 bin videodokument 14
celkem 20 m?t
Grandtovi skila wandy 51 al o lce sond videodokumen 15
55
celkem 5 m!
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