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Pokyny pro autory

Zprdvy Vlastivédného muzea v Olomouci otiskuji plivodni védecké ¢lanky a odborné
prdce pfirodovédnych i spolec¢enskovédnych obort. Ddle uvefejiuji drobnd odbornd sdélenf
z uvedenych obort, recenze, ¢ldnky k jubileim atp.

Pfednostné jsou uvefejiovdny prdce souvisejici s programem Vlastivédného muzea

v Olomouci.

Uprava rukopisu

Rukopis musi obsahovat (1) nezkrdcené jméno a pfijmenf autora, (2) esky ndzev piispév-
ku a jeho cizojazy&ny preklad, (3) text odpovidajici CSN 88 0220 - dprava rukopisu pro
sazbu. Pfispévky jsou psdny strojem ¢ernou pdskou po jedné strané kanceldrského paplru
(ne priiklepového) formdtu A4 (210 x 297 mm), 30 fddek na strdnku s 60 thozy na fadku.
Text za¢ind 25 - 30 mm od horniho okraje a 25 - 30 mm od levého okraje strdnky; ukonéen
je nejméné 15 mm od horntho okraje. Titulky, ani Zddnd jind slova v textu nepiste velkymi
pismeny. Hierarchii titulk( oznacte na okraji textu (napf. T-1, T-2, T-3). PouzZivejte kulaté za-
vorky. Pozndmkou ,pet” na okraji listu Ize navrhnout petitové partie.

Tabulky fadte za rukopis na zvldstnich listech a oznacte je ndzvem a vysvétlivkami.
Obrazové pfilohy je nutno co nejvice pfizplsobit zrcadlu Zprdv (tj. 165 x 240 mm). Kres-
by musi byt tusi na bilém nebo prasvitném papiru. Sila ¢ar a velikost pismen popisu musf
byt imérnd predpoklddanému zmenseni. Fotografie (jen ¢ernobilé) musf byt ostré a kontrast-
ni na lesklém papiru. Na zadnf strané je oznacte jménem autora, zkrdcenym ndzvem préce
a ¢islem obrdzku. Popisky k obrdzkim (soucdst formdtu!) jsou pfilozeny na zvldstnim listu
s oznacenim Obr. (fig.) - €islo - ndzev (popF. datum a autor nebo pramen).

CIanky mohou byt zpracovdny i na PC AT v prostfedi Win Text nebo v Text 602. Nasta-
veni v T 602: vstupni / vystupnf kéd: LATIN 2, pfipona souboru: 602, zobrazovat CR: ano.
Text musi byt psan bez zarovndvani vpravo, bez ohledu na pocet tihozti na fadku. P¥i zpra-
covdvani tabulek je nutné pouzivat tabeldtoru ("Tab" na kldvesnici), ne mezernik. K disketé
nezapomeiite pfilozit vytistény text, popfipadé pozndmky.

Pfi psani spolecenskovédnych pfispévku je doporu¢eno pouZivat pozndmek (tj. ¢islo bez
zévorky nebo krouzku vysunuté nad fadek).

V pfirodnich véddch doporu¢ujeme pouzivat jména autora a letopocet v zdvorce. Zaklad-
ni pravidla citaci obsahuje CSN 01 0197 (Bibliograficka citace). Seznam literatury obsahuje
jen citované prdce. Je-li tomu jinak, je nutno tuto skute¢nost vyslovné uvést.

U pavodnich pracf pfipojte cizojazy¢ny souhrn, ktery informuje o obsahu préce a novych
poznatcich. Pfipojte jej v nékteré ze svétovych fe¢i u viech ¢ldnku, které mohou mit vy-
znam pro zahrani¢ni ¢tendfe, nebot Zpravy VMO jsou odebirdny i v cizing.

Po dohodé s redakci je mozZno pfijmout i cely cizojazy¢ny pfispévek s eskym souhrnem.

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

Rukopis musi byt dodédn ve dvou exempldfich. :

Zaslané prispévky jsou projedndny v redakéni radé. O pfijeti ¢ldnku bude autor vyrozu-
mén pisemné a vydavatel s nim uzavie pisemnou smlouvu obsahujici podminky ve smyslu
autorského zdkona.



Zpravy Vlastivédného muzea v Olomouci

€. 273: 1-18, 1996

Sezonni dynamika netopy¥iho spolecenstva (Chiroptera) Javofi¢skych
jeskyni v letech 1989 aZ 1991.
Seasonal dynamics of the bats community (Chiroptera) in the Javofi¢ko
caves (Czech Republic) in years 1989 to 1991.

Martin Koudelka

Uvod

Javoficské jeskyné predstavuji nejvétsi jeskynni systém severni Moravy. Vyzkum netopy-
ri zde byl zahdjen jiZ pfed vice nez padesiti lety. BEhem druhé svétové vélky zde sledoval
netopyry K.Kostror (Kostrofi 1944,1946, Grulich 1949). Z jeskyné Svécend dira viak poché-
zi nédlez netopyri pro studijni Gcely jiz z 3. Gnora 1856 (Reme§ 1927). Pozdgji se vyzkumu
netopyrt na lokalité vénovali J.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-
blikovdny.

19. srpna 1989 pfi ndhodné ndvstévé jeskyni jsem napodital 123 vrdpenct malych (Rhi-
nolophus hipposideros). Tento nezvykle vysoky pocet netopyrd v podzemi v mimozimnim
obdobi mne inspiroval k jejich pravidelnému sledovani.

Tato prdace poddva vysledky pozorovani z dvouletého obdobi (srpen 1989 aZ srpen 1991).
Poprvé byla lokalita sledovéna i v letnim obdobf, coZ pfineslo zajimavé poznatky o pocet-
nosti a chovanf netopym.

Za podporu a umoznénf vyzkumu dekuji spravé Javori¢skych jeskyni, jmenovité ).Snase-
lovi a ing. L.Pinkavovi. Dik patii také viem, ktefi se icastnili terénnich praci: Z.Buficovi,
ZO CSS Barbastellus, M.Snaselové, M.Priichovi a dal$im. Za cenné rady a pfipominky v pri-
béhu praci na lokalité i pfi zpracovdni vysledki jsem zavdzdn RNDr. Z.Rumlerovi.

Obr.1
Poloha sledované lokality. The place of the locality under study.
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Popis lokality

Jeskyné se nachdzeji v kopci Sprariku (535 m n.m.) asi 1 km JV od obce Javofitko (okr,
Olomouc) v kvadrdtu sitového mapovani 6367.

Nadmoi'skd vyska horniho zpfistupnéného patra jeskyni je 442 aZz 462 m n.m. Délka pra-
videln& sledovaného tseku &ini 720 m. Je tvofen rozm&rnymi chodbami a démy s vyskou
stropu 2 aZ 15 m. PfevadZn4 ¢4st prostor je s bohatou krdpnikovou vyzdobou a leZi 8 az 55 m
pod povrchem zemé&. Pravidelné sledovany tisek je propojen tizkymi chodbami a puklinovy-
mi propastmi s ostatnimi prostorami systému. Tyto byly sledovany pouze pfileZitostn&
v zimnim obdobi a vysledky nejsou soucdst( této prdce.

Okolf jeskyf tvofi krasové dzemi s Cetnymi drobnymi jeskyfikami a skalnimi Skvirami,
porostlé bukovym lesem s pfimési modiinu a javoru. Okoli jeskyfi je pomérné husté osidleno.

Podrobny popis prostor viz (Louckovd 1963).

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

Prdce shrnuje vysledky 75 kontrol, z nichz pfi 70 pozitivnich kontroldch bylo zazname-
ndno 6906 ndlezl netopyr( 7 druh.

V prdci byly pouZity tyto zkratky:

Rhinolophus hipposideros (Bechstein,1800)............. R.hip
Myotis emarginatus (Geoffroy,1806)............c..ccuv.n... M.ema
Myotis myotis (Borkhausen,1797)......c..ccccueeruneee. M.myo
Mpyotis mystacinus (Kuhl,1819)..........ccccovvviiiinninn. M.mys
Plecotus auritus (Linnaeus,1758)......ccueeeeeeeeeeeeeennnn, P.aur
Mpyotis daubentoni (Kuhl,1819).......cccccccvvvevvrnnnnnne, M.dau
Myotis bechsteini (Kuhl,1818)........ccccovevvuvvveeeeennnn. M.bech

ex = exempldf

Metodika vyzkumu

Byla pouZzita metoda prostého s¢itdnt.

V priibéhu kontrol byly pravidelné prohlizeny stropy a stény jeskynnich prostor. K mani-
pulaci s netopyry dochdzelo jen vyjimetné zpocatku sledovani, kdy byla nezbytna pro
pfesnou determinaci netopyri zimujicich vysoko na stropé.

Kontroly byly provddény zpocidtku jedenkrat mé&si¢né, pozdgji pro lepsi zachyceni zmén
osazenstva dvakrdt za mésic. V obdobf tzv. ,pozdnéletnich invazi“ (tj. posledni dekdda &er-
vence aZz prvni dekdda zafi) co moznd nejCastéji.

PFi vétSiné kontrol byla orientacné méfena teplota uvnitf zimovité a pred vchodem do
jeskyni (viz obr. 4a, 5a).

Sledovand ¢ést jeskyni byla rozdélena na ¢tyfi dseky (viz obr.2):

Sektor A
Vstupni tunel, Sufovy dém
teplota +1°C az +7°C, délka 50 m, plocha stropt cca 1200 m?

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

Sektor C
Pohddkové j., Svécend dira, Panenski 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 stropl cca 1100 m?

Metodika hodnoceni vysledk

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

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



k+

k (%) =— .100 ¢asovd konstance druhu i
k tj. podil pozitivnich kontrol
percentage of positive checks
s
H=-Zd.log,d index druhové diverzity
i=1 index of species diversity
H
J= —— index druhové vyrovnanosti (ekvitabilita)
log, s Sheldon equitability index
skt
5= — stabilita osazenstva
i=1 ks index of stability
H’
K= — .N index kapacity lokality
100 index of capacity
Vysvétlivky:
Explanations:
= pocet zaznamenanych netopyrQ
total number of bats
§= pocet druht
number of species
K= pocet kontrol
number of visits
k*= pocet pozitivnich kontrol

number of positive checks

Obr.3  ShromaZdisté vrapence malého (R. hipposideros) v jeskyni Svécend dira.
The concentrating place of lesser horseshoe bat (R. hipposideros) in the Svécend dira
cave.



Vysledky kontrol

Tab 1. Tab.2
Vysledky kontrol v sektoru A Vysledky kontrol v sektoru B
Results of checks in sector A Results of checks in sector B
Druh Druh
Datum Datum ]
R. hip | M. myo | M. ema | M. mys R.hip | M.myo | M. ema | P.aur
20.1. 90 12 4 3 - 19.8. 89 2 : . -
17.2.90 4 1 2 - 18.11. 89 19 = e 2
25.3. 90 2 2 R 2 16.12. 89 54 1 . :
31.3. 90 2 2 1 % 20.1. 90 85 3 1 ]
14.4. 90 1 1 = . 17.2. 90 54 2 : ;
6.10. 90 5 1 . 1 25.3. 90 17 - 3 -
21.10. 90 1 1 - - 31.3.90 21 . 2 5
27.10. 90 2 1 1 g 14.4.90 22 1 4 =
9.11. 90 2 1 1 2 12.5.90 5 5 3 2
23.11. 90 6 1 3 2 30.8. 90 : 2 < 1
7.12. 90 5 1 2 2 6.9. 90 3 . L :
4.1.91 9 1 3 1 13.9. 90 5 , ; "
22.1.91 7 1 2 1 22.9.90 5 - : -
17.2.91 5 4 3 2 6.10. 90 1 ! - -
8.3.91 5 7 2 1 21.10. 90 7 1 1 ]
22.3. 91 9 5 2 i 27.10. 90 5 1 : -
6.4. 91 9 5 - 1 9.11. 90 17 2 3 %
20.4. 91 3 - : 1 23.11. 90 36 2 1 s
9.5. 91 2 - : < 7.12.90 59 2 . ’
25.5. 91 1 , . : 4.1.91 32 1 : -
Pfi 20 pozitivnich kontroldch zastizeno fj; z: 23 3 : 1
165 ex. netopyr 4 druhu: 8.'3"91 e . . -
R.hip (87), M.myo (39), M.ema (25), i3 1 - - - _
M.mys (14). 6.4.91 14 . " :
20.4. 91 21 2 . “
9.5. 91 7 ! - i
25.5. 91 4 g i "
18.8. 91 - - 1 i

Pfi 29 pozitivnich kontroldch zastizeno
644 ex. netopyr( 4 druh(:

R.hip (598), M.myo (26), M.ema (18),
P.aur (2).



Tab.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
Druh Druh
Datum Datum N
R.hip | M.ema| M. myo| P.aur | M. dau | M.bech R.hip | M.ema | M.myo | P.aur
13.8.89 | 52 - . . 5 . 1.9.90 43 i a .
15.8.89 | 83 . : . ; , 6.9.90 141 21 i 1
17.8.89 | 101 . . ; 2 : 13.9.90 67 2 - i
19.8.89 | 120 | - : % 5 = 22.9. 90 100 ; : "
22.8.89 | 39 ’ 5 2 = . 29.9. 90 62 ; . .
26.8.89 | 56 ) 2 5 2 - 6.10. 90 107 : 5 1
179.89 | 62 . . ; . . 21.10. 90 293 . & ;
7.10.89 | 57 ; . . ; : 27.10.90 336 . ; -
15.10.89 | 132 | - ] . ) : 9.11.90 332 y - ]
18.11.89 | 306 | - i 2 = . 23.11. 90 233 . - ;
16.12.89 | 123 | - . - 2 : 7.12.90 124 . 5 .
20.1.90 | 9 - 5 . . 4.1.91 26 = : -
17.2.90 | 60 5 : : 2 . 22.1.91 30 - 1 .
25.3.90 | 58 . . " : g * IR B 25 ) 2 "
31.3.90 | 54 ’ 1 5 8 % 8.3.91 8 2 . -
14.4.90 | 43 - . . : B 22.3.91 7 ;s - ’
12.5.90 | 20 : o 5 ; . 6.4. 91 13 5 n .
5.6.90 | 10 ' . ; ; g 20.4. 91 20 - 1 :
96.90 | 2 : : 4 5 g 9.5, 91 11 : ! :
16.6.90 | 16 . . : . i 25.5.91 5 , g ;
21.6.90 | 13 ; 5 : . . 12.6. 91 8 ; ; :
47.90 | 14 ; s - " ! 12.7. 91 78 1 . 1
6.7.90 | 7 ‘ a A . hy 16.7. 91 3 4 . .
11.7.90 | 5 . ; . - s 1.8.91 74 . . ”
21.7.90 | 5 , " . " 5 2.8.91 17 . ; 5
257.90 | 2 " . 5 : " [ 13.8.91 74 13 1 :
26.7.90 | 75 . . : ; e 18.8.91 20 : . ’
27.7.90 | 2 ' ) : ; .
28.7.90 | 7 . . : : 8 Pfi 70 pozitivnich kontroldch zastizeno
29.7.90 | 18 | - - . . . 5180 ex. netopyrtl 6 druhu:
1.8.90 | 46 . N . . . R.hip (5090), M.ema (69), M.myo (12),
2890 | 159 | - : . : : P.aur (5), M.dau (3), M.bech (1).
48.90 [ 10 - : 3 s .
78.90 | 7 . . : . .
108,90 | 128 | 8 " - . i}
11.8.90 | 15 " - " 5 :
14.8.90 | 48 1 2 . . .
16.8.90 | 227 | & : : 1 :
24.8.90 | 37 o A , e -
26.8.90 | 39 . ; ; i R
29.8.90 | 59 - 1 y . -
30.8.90 | 380 | 18 4 2 2 1
31.8.90 | 40 N ) o :




Tab.4

Vysledky kontrol v sektoru D
Results of checks in sector D

Datum Firh
R. hip M. ema M. myo M. dau mys . aur . bech

19.8. 89 3 - - - - . =
18.11. 89 31 - 1 - - - 1
16.12. 89 42 - 1 - - = s
20.1.90 48 1 3 - - “ .
17.2.90 41 - 1 - - - -
25.3.90 46 1 2 - - = s
31.3.90 38 1 1 - - 3 5
14.4.90 49 1 1 - 1 = %
12.5.90 9 3 1 - - = =
10.8. 90 - 2 1 - - - -
16.8. 90 - 10 1 1 - - -
30.8.90 - 25 3 1 - 1 -
22.9.90 1 - - - e = »
6.10. 90 3 - - - = 2 5
21.10. 90 4 - - - - & =
27.10. 90 15 - - - - = 2
23.11.90 71 - - = = u &
2:.12.90 64 - - - - - a
4.1.91 81 - 1 - - - =
22.1.91 80 - - - - - =
17.2. 9 71 - - = = = =
8.3.91 31 - - - - = =
22.3.91 29 - - - = = z
6.4. 91 16 - - - - = "
20.4. 91 20 - - - - ® %
9.5. 91 23 4 - - = - -
25.5,91 15 2 - - - - =

1.8.91 1 2 - - - = =
13.8. 91 5 5 1 - - - =

PFi 29 pozitivnich kontroldch zastizeno 917 ex. netopyr( 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 druhtm

Rhinolophus hipposideros - vrapenec maly

Je siln& pfevazujicim druhem sledované casti Javofi¢skych jeskyni ve viech obdobich
roku. Ke shromazdovanf jedinc dochdzi pfi pozdnéletnich invazich a na podzim na beto-
novém stropé jeskyné Svécend dira (sektor C), kde tvofi kolonii o poctu aZ 380 ex.
(viz Obr.3). Vrdpenci visi vZdy jednotlivé a ani pfi vyrazngjsim kolisani teplot se neshlukujr.

Betonovy pfeklad ve Svécené dife slouZi pouze jako shromazdidté, vrdpenci zde nezimuiji.

Jsou velice citlivi na destivé pocasi, kdy dochdzi k silnému promoceni stropu. V téchto
pipadech se rozlétdvaji do vzddlengjsich prostor, které jsou méné ovliviiovdny povrchem.

Zimuji jednotlivé a vyhleddvaji pfedeviim velké podzemni prostory s teplotou 8-8,5°C.

Myotis emarginatus - netopyr brvity

Druhy nejéastéjsi druh ve sledované ¢dsti jeskynf. V pravidelné sledované &dsti bylo v zim-
nim obdobi nalézdno 3 az 5 ex. Byl nalézdn jednotlivé, voln& na sténdch nebo ve stropnich
vyklencnch Pti zimnich kontroldch ostatnich ztizend p¥fstupnych prostor byl nalézdn v pod-
statn¢ vy55|m poctu. Ve Velkém dému Svecovych jeskyni dosahuje potetnosti 80 az 100 ex.,
pricemz tvoii kolonie 10 az 18 ex. t&sné nahloucenych u sebe. PFi invazich bylo nardz za-
znamendno max. 43 ex.

Myotis myotis - netopyr velky

Spolu s daldfmi druhy vytvdii vlastné pouze doplnék netopyfi fauny. Zimuje ve stropnich
vyklencich a na sténdch podzemnich démda. Neni ndro¢ny na teplotu, ale vybird si mista
suchd, prostd krapnikové vyzdoby. U tohoto druhu bylo pozorovano padfeni v zimnich meé-
sicich (Hordcek 1986),

Pocetnost v zimé do 5 ex., pfi letnich invazich max. 9 ex.

Myotis mystacinus - netopyr vousaty

Jako jediny druh nebyl zaznamendn pfi letnich invazich.

V zimnim obdobf osidluje nejchladnéjsi mista jeskyni, kde teplota klesa aZz k bodu mrazu,
nejcastéji v Sutovém dému a kolem vstupniho tunelu (sektor A).

Pocetnost max. 2 ex.

Plecotus auritus - netopyr usaty

Znamy piedevsim z letnich invazi a z podzimniho obdobi. V zimé nalézan sporadicky,
vyhleddvd patrné hluboké pukliny.

Max. pocetnost 3 ex.

Myotis daubentoni - netopyr vodni

Zjistén pouze v obdobi prelett ve stérbindch mezi starou stalaktitovou vyzdobou. V zim-
nim obdobi nalezen nebyl.

Max. pocetnost 3 ex.

Myotis bechsteini - netopyr velkouchy
Zjidtén pouze dvakrét (18.11.1989 a 30.8.1990). Je vidét, Ze tento druh se v dané oblasti
také vyskytuje a jeskyné vyuzivd pravdépodobné jen jako pfechodny tkryt.

Diskuse a zdvéry

Cilem prazkumu bylo predevsim sledovani vyskytu a zmén pocetnosti netopyri v Javoric-
skych jeskynich v prabéhu celého roku.

Prace, zabyvajici se soustavnym sledovdnim jedné lokality, jsou vzdcné a souvisi zejmé-
na s vyzkumem ekologie vrapence malého (Issel 1950, Gaisler 1960). V nedédvné dobé byla
sledovdna dynamika netopyr(i na zimoviitich Ceského krasu z hlediska moZnych sezénnich
zmén (Hanzal, Pracha 1988). Tato prdce oviem poddvé piehled vysledkd pouze z obdobi
fijen aZ kvéten.



V Javoricskych jeskynich byl potvrzen vyskyt 7 druhli netopyrt. SloZeni ndlezt odpovida
difvéjsim poznatktm (Kostron 1944, Remes 1927, Gaisler, Handk 1972b). Viechny urcené
netopyry jsem nasel v jeskynich také s vyjimkou ojedinélych nalezt Rhinolophus ferrumequi-
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 pocdtku vyzkumd
nalezeno 9 druhl netopyri.

Javoii¢ské jeskyné, jak je patrno z tabulek dominance, jsou vyznamné predevsim hromad-
nym vyskytem vrapence malého, kriticky ohroZeného druhu evropské chiropterofauny.

Na prelomu 50. a 60. let doslo k rapidnimu poklesu pocetnosti vrdpence malého ve stfedni
a zapadnf Evropé az k tiplnému zhrouceni populaci (Roer 1983), které postihlo zdpadni” Evropu.
~ Vysledky prazkumi ukazujf, Ze prdvé oblast zdpadni Moravy je mistem, kde se stale vy-

skytuji zimovité, kde Ize pravidelné nalézt vice jak 100 ex. zimujicich vrdpenct malych
(Javofitské jeskyné, Sloupsko-Sostivské jeskyné, Rousarova jeskyné-Vapennd, Stola Franz-
Franz u Nové Vsi).

Zajimavy je hromadny vyskyt netopyra Myotis emarginatus v neddvno objeveném Vel-
kém dému Svecovych jeskyni. Tyto prostory komunikuji's pfistupnou &dsti jeskyné Javoficko
chodbou malych rozméra, tzv. plazivkou, a byly objeveny roku 1984. Potvrzuje to dfivejsi
poznatky (Gaisler, Handk 1972), Ze tento druh dosahuije v této oblasti nejhojnéjsiho vyskytu
v Ceské republice. .

Porovnat vyvoj pocetnosti vrdpence malého od prvnich vyzkum( po soucasnost je obtiz-
né. Nabizi se viak ur¢itd srovnani. Témé&F okamzité po objeveni jeskyni a po jejich prvnim
zpiistupnéni byly ziskdny daje o vyskytu netopyra v Javoficku (Kostror 1944). Autor se
zmifiuje, e po objevu byly stropy mnohych prostor posety stovkami vrdpenc, kteff po ne-
celych péti letech od objeveni jeskyni z velké ¢dsti zmizeli. Sdm ale jeSté uvadr stovky
~ malych vrépencti v Sutovém dému v roce 1942. Tuto situaci dobfe ilustruje snimek pofize-
ny zde v prosinci 1948, ktery zachycuje zdpadnf sténu Sutového dému (Stanék 1965).
Ostatni ¢asti tehdy znamych jeskyni (podle mého délent sektory A,B,C) jevi se mu jako méné
zajimavé s nékolika mdlo jedinci netopyr(. V soucasné dobé je vidét, Ze rozmisteni zimuji-
cich netopyrti je opa¢né. Preferuji predeviim prostory kolem Svécené diry.

Je to mozny dlisledek negetrného zdsahu do jeskynniho mikroklimatu, kterym bylo prora-
Zeni vstupniho tunelu pfi dpravdch v roce 1952.

Pocetnost vrapence malého tedy neklesla (Kostron 1944, Gaisler, Handk 1972b), ale do-
slo ke zméné preference mist zimovdni ze Sutového dému do stredni ¢dsti jeskynt,

Pokles pocetnosti netopyrd byvd nejeastéji spojovdn s rudivymi antropogennimi vlivy.
At uz jde o komplexnf vlivy, ptisobici plosn&, kam patii zhorSovan( Zivotniho prostiedi exha-
laty (Rumler 1985) nebo hromadéni insekticidu v télech samic (Andéra 1982) anebo
snizovani abundance zimujicich netopyr( v disledku ¢astych ndvstév zimovisté (Gaisler
1977). Vliv krouzkovdni v zimnim obdobf je vieobecné zndmy (Stebbings 1969).

Rugeni pfi nasich kontroldch bylo pfi pouzité metodice minimdlnf.

Vzhledem k problematice vyrudovdnf je zajimavé uvést, Ze misto ve Svécené dife, kde
dochdzi k nejvétsi koncentraci vrdpenct malych v letnim a podzimnim obdobf, je pfimo
u vychodu z pfistupnych jeskyni. Kolem netopyii kolonie projde kazdy den aZ 500 navstév-
nikd. Netopyfi jsou samoziejmé sttedem zdjmu, a pfesto toto misto stdle vyhleddvaji. Zda
se, e vérnost stanoviiti a klimatické podminky prevazuji nad citlivosti k ruseni. Jiz dfive
bylo uvedeno (Bauerovd 1988), Ze rozhodujicim ¢initelem je pfimé fyzické ruSeni netopy-
rd. A k tomu zde nedochdzi, protoZe vrdpenci visi ve vysce cca 6 metru.

Letni vyskyt netopyrti v podzemi je zndmy pfedeviim z jizni Evropy, ale uz z dfivéjsich
vyzkumu je znamd letni sam&f kolonie R.hipposideros v Javoficku (Gaisler, Handk 1972).
Pravidelnym sledovanim bylo mozné zachytit i tzv.”pozdné letni invaze”, které jsou zndmé
predeviim u druhu Pippistrelus pippistrellus, a které souvisi s rozpadem letnich kolonif.



Pfi téchto invazich dochdzi ke znatelnému zvyseni poctu netopyrl v jeskynich. ZvySeni
je vzdy velice vyrazné a trva pouze jediny den.

V letech 1990 a 1991, kdy jsem mé&l moZnost sledovat lokalitu denng, se ukazalo, Ze in-
tervaly mezi jednotlivymi ndlety jsou rGzné (viz. Tab.3a,3b).

V roce 1990 bylo zaznamendno celkem Sestkrdt vyrazné zvyseni pocCtu, v roce 1991
pouze tfikrdt. Intervaly mezi jednotlivymi hromadnymi vyskyty byly 5 az 9 dni' v roce 1990
a 12 az 19 dnf v roce 1991. Ve dnech hromadnych ndletd dosahovala pocetnost ve sledované
&asti jeskyni velmi vysokych hodnot a pfesahovala i maximalni pocetnost zjisténou zde
v zimé& 0 67,5% (viz Tab.3).

Maximum jedinctl bylo zjisténo dne 30. srpna 1990, a to 439 ex. Byly zjistény viechny
druhy netopyrd, které zde zimuji, s vyjimkou n. vousatého. Navic byl zjistén n. vodni. Je
zajimavé, e den pted invazi bylo na lokalité 59 ex. a den po invazi 40 ex. vyhradné druhu
Rhinolophus hipposideros. K nejvétsi koncentraci vrdpencli malych dochdzi na betonovém
piekladu stropu jeskynni prostory Svécend dira a v pfilehlych chodbédch smé&rem k sektoru
D (viz Obr.3).

Graf ukazuje zmény potetnosti ve sledované &dsti jeskyni v letech 1989-1991. Je vidét,
7e zmeény jsou vyrazné a pfibliZn& se v obou sezonach shoduji. Je vidét rychly nérast pocet-
nosti na prelomu ¥fjna a listopadu, kdy dochdzi ke shromaZdovani vrdpencd malych ve
Svécené dite, rychly pokles do konce prosince, kdy se netopyfi rozlétdvaji po jeskynich,
tedy i do téch &4sti, které nebyly sledovdny. Nastdvd obdobf ,hluboké hibernace” trvajfci
pfiblizné do konce tinora a opét rychlejir pokles pocetnosti v jarnim obdobi. Jeskyné jsou
obsazeny jednotlivymi kusy pomérné dlouho, aZ do konce kvétna. V Cervnu a Cervenci se
vyskytuji ojedinéli vrdpenci mali ve Svécené dite.

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

Nejvyssi hodnoty dosahuje diverzita v jarnim obdobi (H=0,506), nejniZ3i na podzim
(H=0,07). V porovndni s ostatnimi zimovisti netopyru je diverzita velice nizkd z davodu vy-
soké dominance Rhinolophus hipposideros (viz Tab.6,7).

Primérnd abundance je nejvyssi v zimnim obdobi (N=227,5), nejniZs( v lété (N=52,4). Jak
jiz bylo Fe€eno dFfve, nejvyssi absolutni abundance je ale pravé z letntho obdobf (n=439).
(viz.Tab. 8 az 15).

JavoFi¢ské jeskyné, jak je patrno z tabulek jsou vyznamné piedeviim hromadnym vysky-
tem druhu Rhinolophus hipposideros. Na vlastni lokalité je ochrana netopyr( formalné
zaru¢ena vyhlaZenim jeskynf a jejich okoli za pfirodni rezervaci. Jeskyné jsou od listopadu
do bfezna uzavfeny pro vefejnost, a tak je zajistén relativni klid pro zimujici netopyry. V sou-
casnosti v jeskynich neprobihd ani speleologicky vyzkum a prizkum.

Shrnuti

1. V obdobi srpen 1989 az srpen 1991 bylo soustavné sledovano spoleCenstvo netopyrd
v JavoFi¢skych jeskynich. Byla pouZita metodika prostého scitdni, bez ruseni netopyru.

2. Byl potvrzen vyskyt 7 druhti netopyru. Pfi 70 pozitivnich kontroldch bylo zaznamend-
no celkem 6906 ndlezi.

3. Eudominantnim druhem na lokalité je Rhinolophus hiposideros.

4. P¥i tzv. pozdnéletnich invazich dochdzi k vysoké dynamice pocetnosti, kterd Casto pre-
sahuje i max. poCetnost zjisténou v zimnim obdobi.

5. S vyjimkou M. mystacinus se viechny zji$téné druhy vyskytuji v jeskynich i v mimozim-
nim obdobi.
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Summary:

The paper presents the first information about the all year occurence of bats in the Javo-
¥i¢ko caves (district Olomouc, Czech Republic).

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

During two seasons in the years 1989-1991, 720 m of caves were systematically investi-
gated. The method 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,
Myotis emarginatus, Myotis myotis, Myotis mystacinus, Myotis daubentoni, Plecotus auritus,
Myotis bechsteini.
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Structure of the bat community in Javoficko caves is shown in Tab.5,6.
Very interesting are the late-summer mass ocurrences of bats in caves.

Adresa autora:

ing. Martin Koudelka

Spartakiddni 2

789 85 MOHELNICE

Tab.5

Recenzoval:
RNDr. Zdenék Rumler

Pfirodovédny dstav VMO

Vyskyt netopyru v Javorii¢skych jeskynich v letech 1989-1990.
The occurence of bats in the Javo

ficko caves during 1989-1990.

A B C D
Druh
n N n N n N n N n N

R. hip g | 12 598 8,0 5090 67,9 837 1,2 6612 88,2
“M.ema | 25 | 03 18 02 6 | 09 57 0,8 169 25
Mcmyo | 39 | o5 | 26 04 12 0,2 18 0,2 95 1,3
Momys | 14 | 02 s . i 50,1 15 02

P. aur K 2 0,1 5 04 i >0,1 8 01
M. dau . - . . 2 | = 2 50,1 5 >0
M.bech | - - - " 1 >01 | 1 61 | 2 50,1

X 165 | 2,2 644 8,6 5180 69,1 917 12,2 6906 92,1

Viysvétlivky:

= celkovy pocet zjidténych netopyr

N = pocet netopyri 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 of positive checks during 1989-1990
- A B C D
d% k% d% k% d% k% d% k% d% k%

R. hip 52,7 25,3 92,8 36,0 98,3 93,3 91,3 34,7 95,7 93,3
M.ema | 150 | 160 | 28 13,3 13 10,7 6,2 160 | 24 160
M.myo | 236 | 227 | 41 | 200 0z | 107 | 20 16,0 14 | 227
M.mys | 87 133 . - & = T3 02 | 133

P. aur : - 0,3 2,7 0,1 5,3 0,1 13 0,1 5,3
M. dau - - - " 0,1 27 0,2 2,7 0,1 2,7
M. bech = - ’ ) >0,1 1,3 0,1 1,3 0,1 1,3

> 100,0 25,3 1000 | 3601 | 100,0 93,3 100,0 34,7 100,0 93,3

Vysvétlivky:
d% = dominance

k% = Casova konstance

Explanations:
d% = index of dominance
k% = percentage of positive checks
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Tab 7.

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

1989-1990.
Obdobf A B C D x
16.3. H 1,443 0,591 0,08 0,238 0,506
a2 ) 0,722 0373 0,08 0,119 0,253
30.4. S 0,625 0,667 0,583 0,542 0,667
K 0111 0,129 0,026 0,082 0,489
1.5. H’ . 1,082 0,245 1,424 0,371
az ) - 0,541 0,106 0,613 0,160
15.9. s 0,04 0,045 0,248 0,088 0,252
K . 0,007 0,121 0,034 0,194
16.9. Ho 1,812 0,724 0,011 - 0,07
az J” 0,906 0,457 0,011 - 0,03
30.10 S 0219 0,292 0,563 0,5 0,475
K 0018 0,019 0,016 = 0,105
111, H 1,752 0,323 0,021 0,136 0,277
a ) 0,876 0,162 0,021 0,07 0,107
15.3. S 0773 0,568 0,545 0,386 0,576
K_ 0172 0,135 0,026 0,070 0,630
H 1,696 0,458 0,143 0,530 0,324
5 J” 0,848 0,229 0,055 0,189 0,115
S 0,193 0,180 0,207 0,109 0,221
K__ 0,037 0,039 0,098 0,065 0,298
Vysvétlivky:
H” = index diverzity
J© = index ekvitability
S = index stability
K = index kapacity
Explanations:
H” = index of species diversity
J© = equitability index
S = index of stability
K = index of capacity
Tab.8
Vyskyt netopyru v Javoficskych jeskynich v jarnim obdobi (16.3.-30.4.)
The occurence of bats in Javoricko caves during spring season (16.3.-30.4.)
i A B C D x
n N n N n N n N n N
R. hip 26 43 17 19,5 195 32,5 198 33,0 536 89,3
M. ema 3 0,5 9 1,5 - - 3 0,5 15 2,5
M.myo | 15 2,5 5 0,8 2 03 4 0,7 26 43
M. mys 2 03 - : ~ - 1 0,2 3 0,5
z 46 7,6 131 21,8 197 32,8 206 34,4 580 96,6




Tab.9

Dominance a konstance v obdobi 16.3. az 30.4.

Index of dominance and percentage of positive checks during spring season (16.3.-30.4.)

A B C D z
Ml k% d% K% d% k% d% k% | d% k%
R.bhip | 565 100 89,3 100 99,0 100 96,1 100 92,3 100
M.ema | 66 33,3 6,9 50 - . 1,5 50 2,6 50
M.myo | 32,6 83,3 38 | 50 1,0 16,7 1,9 50 4,6 83,3
M. mys 43 33,3 - ‘ - - 0,5 16,7 0,5 33,3
X 100 100 100 100 100 100 100 100 100 100
Tab.10
Vyskyt netopyra v Javori¢skych jeskynich v letnim obdobi (1.5.-15.9.)
The occurence of bats in Javoficko caves during summer season (1.5.-15.9.)
A B C D x
Druh
n N n N n N n N n N
R. hip 3 0,1 26 0,5 2384 | 47,7 56 1,1 2468 49,4 |
M. ema ! . 4 >0,1 69 1,4 53 1,1 126 2,5
M. myo - - 2 =0,1 = 0,1 7 0,1 16 0,3
P. aur - - 1 >0,1 4 0,1 1 >0,1 6 0,1
| M .dau - - - - 3 >0,1 2 0,1 5 0,1
M. bech = - & - 1 >0,1 - - 1 >0,1
z 3 0,1 33 0,6 2468 49,3 119 2,4 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.)

Druh A - < B o
d% k% d% k% d% k% d% k% d% k%
R. hip 100 4,0 78,8 12,0 96,6 90,0 47,1 12,0 94,2 90,0
M. ema g y 12,1 4,0 2,8 16,0 44,6 16,0 4,8 16,0
M. myo : . 6,1 2,0 0,3 8,0 5.9 10,0 0,6 10,0
P. aur " a 3,0 2,0 0,2 6,0 0,8 2,0 0,2 6,0
M. dau 5 . ; . 0,1 4,0 1,6 4,0 0,2 4,0
M. bech - - - - >0,1 2,0 - - =0,1 2,0
£ 100 4,0 100 12,0 100 90,0 100 16,0 100 90,0 |
Tab.12
Vyskyt netopyrt v Javoii¢skych jeskynich v podzimnim obdobi (16.9.-30.10.)
The occurence of bats in Javofitko caves in autumn season (16.9.-30.10.)
il A B C D ¥
n N n N n N n N n N
R. hip 3 0,4 18 2.3 1149 143,6 23 2,9 1193 149,1
M. ema 1 0,1 1 >0,1 s - o - 2 0,3
M. myo 3 0,4 2 0,3 - - - - 5 0,6
M. mys 1 0,1 - - - - - - 1 0,1
P. aur - - - - 1 0,1 - - 1 0,1
P 8 1,0 21 2,6 1150 143,7 23 2,9 1202 150,2
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Tab.13

Dominance a konstance v obdobi 16.9. a7 30.10.
Index of dominance and percentage of positive checks during autumn season (16.9.-30.10.)

A B C D 3
Druh
d% k% d% k% d% k% d% k% d% k%
R. hip 37,5 25,0 85,7 50 99,9 100 100 50 99,3 100
M. ema 12:5 12.5 4.8 12,5 - - - - 0,2 12.5
M.myo | 37,5 37,5 9,5 25 . - : 4 0,4 37,5
M. mys 12,5 12,5 - - - - - - 0,1 12,5
P. aur - - - - 0,1 12,5 - - >0,1 12,5
z 100 37,5 100 50 100 100 100 50 100 100
Tab.14
Vyskyt netopyr(i v Javofi¢skych jeskynich v zimnim obdobi (1.11.-15.3.)
The occurence of bats in Javoficko caves in winter season (1.11.-15.3.)
D A B C D z
n N n N n N n N n N
R. hip 55 5,0 437 39,7 1363 123,9 560 50,9 2415 219,5
M. ema 21 1,9 4 0,4 - - 1 0,1 26 2,4
M. myo 21 1,9 17 1,5 3 0,3 7 0,6 48 4,4
M. mys 11 1,0 - - - - - - 11 1,0
P. aur B - 1 0,1 - - - - 1 0,1
M. bech - - - w - - 1 0,1 1 0,1
3 108 9,8 459 41,7 1366 124,2 569 51,7 2502 227,5
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.)
A B C D z
Druh
d% k% d% k% d% k% d% k% d% k%
R. hip 50,9 81,8 95,2 100 99,8 100 98,4 90,9 96,5 100
M.ema | 19,4 81,8 0,9 36,4 » : 0,2 9,1 1,0 81,8
M. myo 19,4 81,8 3,7 81,8 0,2 9,1 1,2 15,4 1,9 81,8
M. mys 10,3 63,6 - - - - - - 1,9 63,6
P. aur - - 0,2 9,1 - - - - 0,1 9.1
M. bech ‘ s . % . ; 0,2 9,1 0,1 9,1
z 100 81,8 100 100 100 100 100 90,9 100 100
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Obr.4a:
Klimatické podminky na lokalité v sezoné 1989-1990.
Climatical conditions in the locality in 1989-1990.
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Obr.4b:
Zmény pocetnosti netopyiiho spolecenstva v obdobi 1989-1990.
Variation in numbers of bats community during 1989-1990.
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Obr.5a:
Klimatické podminky na lokalité v sezoné 1990-1991.
Climatical conditions in the locality in 1990-1991.
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Obr.5b:
Zmény podetnosti netopyftho spolecenstva v obdobi 1990-1991.
Variation in numbers of bats community during 1990-1991.
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Vysvétlivky:

t_ = venkovn( teplota

t_= vnitini teplota (j.Svécend dfra)
Explanations:

t_ = outside temperature

t_= inside temperature (Svécend dira cave)
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Zprévy Vlastivédného muzea v Olomouci
. 273: 19 -55, 1996

The Basic Ecology and Vegetation Charecteric of the Natural Foci
of Hantaviruses in South Moravia

J. Unar, L. Danes$, M. Pej¢och

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 for small terrestrial mammals, but also ideal conditions for 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:

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

b) meadows (see Tab. 5)

c) 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 P.W. 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 found 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 for the kidneys. The name
of the disease varies according to the locality: Korean hemorrhagic fever, hemorrhagic fe-
ver with renal syndrome, nephropathia epidemica and so on. Although the virus as an agent
of 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 and CHU 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), Italy (NUTI et al. 1990), Austria (LESCHINSKAYA, TKACHEN-
KO, DZAGUROVA and DROZDOV 1991), the former 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 et 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 locality of Velké Mezeifi¢l and in cattle from Myslibofice (PEJCOCH
et al. 1992 and DANES et 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
registered cases in the 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 out since 1987 (DANES
et al. 1991, 1992, PEJCOCH et 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 europaeus), 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 geobotanical information found from research
in localites in which the presence of hantaviruses has been confirmed within the borders of
the former 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 Literature

There are not many ecological evaluations of the natural foci of hantaviruses in the lite-
rature. CHUMAKOV, GAVRILOVSKAJA and MYASNIKOV (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 ltaly,
Slovenia, Germany, Sweden, Norway, Finland, China, Japan and Korea.

LEE H. W., LEE P.W., BAEK L.J. 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 83.8% 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 at 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 patients receiving treatment were employed in fac-
tories working with wood and 13 of them lived in huts built in the natural beech forest.
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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 PILASKI
et al. (PILASKI, ELLERICH, KREUTZER, LANG, BENIK, POHL-KOPPE, BODE, VANEK, AU-
TENRIETH, BOGOS and LEE 1991) the most affected area in the Federal Republic of Ger-
many. A graph expressing the relationship between the infestation 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 YPERSELE DE STRIHOU (1991) states, cases of hemorrhagic fever with re-
nal syndrome (including epidemic as well as sporadic ones) were recorded only to the north
of 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 foci of the Puumala hantavirus published so far is given by VERHAGEN, VAN
DEN GROEN, IVANOV, VAN RONAPAEY, LEIRS and VERHEYEN (1987). Within their eva-
luation of the spread of the cause of HFRS 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:

1. Marshland - very wet forests with year-round surface 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, Hottonia palustris and ferns, grass, ...... and mosses - peat mosses above all.

2. Flood-plain forests - spruce and larch with rich undergrowth.

3. Fields, hedgerows and heathland.

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

The work of SETTERGREN et al. (SETTERGREN, JUTO, WADELL, TROLLFOLS and NO-
RRBY 1988) provides an instructive map of the number of cases of hemorrhagic fever 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 of ecological conditions
in the natural foci of hantaviruses in great detail (GRESIKOVA et al. 1988a). It is devoted to
the area of 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-
tified 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 (1986, 1987) devoted 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
1987 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 frozen. The blood was cen-
trifuged after coagulation and the serum was frozen.
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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 (western 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 (altitude, 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 is 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 relationship 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 species recorded in the localities, ELLEN-
BERG’s tables (cf. 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 soil,
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 set
of the vegetation cover easier.
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A search of foreign literature brought several precious pieces of information that make it
possible for us to make a comparison with the data found 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 eastern type in 45 localities in various parts of the former South Moravian region
(see Appendix 1). Their brief characteristics are presented in the following outline.

Locality No. 1: Chlumétin, district Zddr nad Sizavou
(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 Sdzavou
(620 m a.s.l., climatic area B 10)
Dense growth of Trifolium pratense on the north-oriented slope above Zddr - 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 Zd4r nad Sdzavou
(610 m a.s.l., climatic area B 10)

Eastwards oriented slope of a moderate 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
officinale 2.2, Chamomilla suaveolens 2.1, Capsella bursa-pastoris 2.1, Stellaria media 2.1,
Polygonum aviculare 2.1 and others.

Locality No. 4: Hlinné, district Zdar nad Sizavou
(610 m a.s.l., climatic area B 10)
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., climatic 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 repens,
Angelica sylvestris and 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, Elytrigia re-
pens and others.

Locality No. 6: Hrbov, district Zd4r nad Sdzavou
(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
1.5 km south-east of Hrobov (near to the top of the hill). Vegetation is documented in record
8 in Tab. 6. A haystack probably played an important role as traps were situated near it.

23



T

(475 m a.s.l., climatic area 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
stolonifera 2.2, Trisetum flavescens 1.2, accompanied by other meadow plants such as: Cre-
pis biennis, Achillea millefolium, Plantago lanceolata, Trifolium pratense, Amoria repens,
Taraxacum officinale and others. The presence of species: Lycopus europaeus, Poa palustris,
Poa trivialis, Alopecurus pratensis, Angelica sylvestris, Myosoton aquaticum, Phalaroides
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 ﬁebl’i’:é, 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¢ - PFi-
byslavice road, about 1 km beyond the turning to Sokoli. There was clover field in the time
of trapping, nowadays there is a grain field.

Locality No. 9: PfiloZzany, district Trebi¢
(430 m a.s.l., climatic area B 5)

On the southern bank of a regulated 150-180 cm deep 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 Téeb(¢
(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 northwest edge of Sumna. 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: St¥iteZ, district Zdar nad Sizavou
(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 Stiitez. 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, Elytrigia repens 2.2,
Agrostis stolonifera 2.2 and Festuca rubra 2.2. There are some more herbs like for example:
Plantago lanceolata 1.1, Acetosa pratensis 1.1, Trifolium pratense 1.2, Achillea millefolium
1.2, Carlina acaulis 1.1 and synanthropic species: Taraxacum oficinale 1.1, Polygonum avi-
culare 1.1, Rumex conglomeratus 1.1, Calamagrostis epigeios 1.2, Cerastium holosteoides
1.1 and others.
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Locality No. 13: Cerna 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
from Cernd Hora - Lipavka, about 3 km south of Cernd Hora and about 10 m above the
bottom of the valley. Among the dominant sowed species: Lolium perenne 3.2, Phleum pra-
tense 3.2, Dactylis glomerata 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 others. 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 examined locality lies about 3 km beyond Kitiny
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: Vazany - Habrovany, district Vy3kov
(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: St¥elice, district Brno-venkov
(280 m a.s.l., climatic area A 3)

It is not possible to 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 - Bfezany
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, Chelidonium
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. It is one of the most interesting and most extreme localities where it is possi-
ble 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 whole 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: Pavlovské vrchy - Soutéska, district Bfeclav
(320 m a.s.l., climatic area A 3)

The edge of the forest at the foot of the eastern 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)

The 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 Pfitluky. 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 Prost&jov
(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: Bélecsky mlyn, district Prosté&jov
(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: Béle&sky mlyn, district Prostéjov
{320 m a.s.l., climatic area B 2)

Ligneous vegetation along RomZe stream at Béledsky 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., climatic area B 2)

An old avenue of plum-trees with undergrowth of meadow vegetation between fields at the
entrance road to Bélecsky mlyn - about 500 m from a building. Prunus domestica and Ma-
lus domestica cover a quarter 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 mollugo 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 lanatus) and some other found species (Cirsium
canum, Equisetum arvense, Lathyrus pratensis, Poa trivialis and above all Iris 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}

East-oriented slope just under a ridge of a hillock with Boskovice - Prost&jov road running
over it, about 3 km from Malé Hradisko towards Prost&jov. 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 Prost&jov
(230 m a.s.l., climatic area A 5)

A slope of a shallow valley with a regulated and deepened stream, about 1 km south-west
of Ze$ov. 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 Trifolium pratense, nowadays there is a grain
field.

Locality No. 27: Postoupky, district KroméFiz
(210 m a.s.l., 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 aluvium 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 - Ol3ina, distr. Kromé&Fiz
(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 forage plant. For example: Taraxacum officinale, Carduus acanthoides, Stellaria
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.l., 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 most 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 falcatum 1.1, Picris hieracioides +.1, Plantago media 1.1, Pastinaca sati-
va +.1, Pimpinella saxifraga 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 found there as well (Rosa canina 1.1, Acer campes-
tre 1.1, Rubus fruticosus +.1, Euonymus 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,
Elytrigia repens 1.2, Reseda lutea +.2, Cirsium arvense +.1, Chenopodium album +.1, Ve-
ronica persica +.1, Sinapis arvensis +.1 and others).

Locality No. 30: St¥ilky, district KroméFiz
(370 m a.s.l., climatic area B 2)

Clover field on a south-oriented slope above the Stfilky - Kory¢any road, about 3 km west
of Stfilky and 6-10 m above the bottom of the valley. The complete set of species found
is recorded in plot 8 in Tab. 4.

Locality No. 31: Bohuslavice - Jestrdbice, 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 Jestifdbice and about 10 m above the bot-
tom of the valley. The character of the vegetation is given in plot 5 in Tab. 5.
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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 semiquantitative 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 east of TvaroZné Lhota and by the road to Radé&jov. The vegetation cover is documen-
ted in plot 6 in Tab. 4.

Locality No. 34b: TvaroZnd 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-
rozna Lhota. The vegetation of this locality, near the road to Radé&jov (north of the road) is
in plot 5 in Tab. 4.

Locality No. 35: TvaroZna 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 east of TvaroZnd Lhota, below the road to Rad&jov. The character of the
vegetation is recorded in plot 4 in Tab. 6.

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

Alluvial growth with Alnus glutinosa showing man’s influence dominating a shallow
valley with a tributary of the Ol3ava river flowing through it, about 500 m south-east of Kuno-
vice. The species set of the shrub and herb storey is recorded in No.1 in Tab. 6. The character
of the locality is shown by Photograph 1.

Locality No. 37: Chval&ov, district Kromé¥iz
(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 Chval&ov 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 Frystak dam. The lo-
cality is situated about 30-100 m from the Lukov - Fry3tdk road, above a pine-wood, about 10 m
above the water level of the dam.

It is possible to observe the succession of several weed species 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 stolonifera 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 Karovice 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 above the talweg) of the relatively narrow val-
ley of the right-hand tributary of the Olsava river, on the eastern edge of HradCovice. The
slope 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 Hradisté
(220 m a.s.l., climatic area A 5)

A forest partly influenced by man, lining in a narrow stripe the right bank of Stavnice 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 Stdvnice 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 dioica 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 Artemisia
vulgaris 1.1. In the close neighbourhood of the stream there is a culture of Medicago sativa.

Locality No. 41c: 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: Suchd 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.
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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 Slavi¢in. 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 Ecological and Geobotanical Data

It is obvious from the preceding survey of localities that the foci of hantaviruses occur in
a comparatively large range altitudes in the area of the former South Moravian region (160
- 650 m a.s.l.). Remarkable differences in the macroclimates 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 temperatures between the lowest (Hodonin) and highest (Nové Mésto na
Moraveé) stations is 3.5°C and the average temperatures in the growing season differ by 4°C.
It is also possible to quote extensive differences between the average total annual rainfalls
and in their distribution throughout year (see Tab. 2). The previously mentioned stations at
Hodonin and Nové Mésto na Moravé differ in average annual total rainfall by almost 260
mm a year. f

The variability of macroclimate in individual parts of examined region is illustrated by
KONCEK’s division of Czechoslovakia {cf. 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) soil
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 infected 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,
NEUHAUSL 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 oakwoods (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, subsoil, macro-
climate and local climatic conditions). In the most extreme conditions there can also be
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water-logged spruce trees next to alder trees. The differences in macroclimate to a certain
extent offset 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 often it was forage 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
forage plants (cf. Tab. 4) are the result of altitude and the different orientation of slopes, dif-
ferent pedological conditions, changes in agricultural technology and the age of the culture.
While the young vegetation is mostly densely closed and the occurence of weeds is stron-
gly restricted, the older cultures are more diffused and there is a greater number of rural and
weed species. The species composition can give a lot 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 gerardi, 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 infected 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 6 (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 Trebi¢ district. Releveé 1 in the table comes from Kostniky (locality 10 in Appendix 1)
where a population of terrestrial mammals was infected by hantaviruses. The second releveé
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 difference in altitude
is only 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 releveés
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, different 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-
ties 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 Horvatic 1930 alliances.

The mesophilic character of the localities examined can be confirmed also by an analy-
sis of the ecological needs of the species of higher plants present (cf. ELLENBERG 1974 and
Tab. 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
differing 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 identified forest localities. It is possible to read from this that at lower altitudes the-
re is mostly patches of alder-trees from Alno-Ulmion Br.-Bl. et Tx. ex Tchou 1948 emend.
Th. Miiller 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 Neuhdusl et Neuhduslovd - Novotnd 1967 alliances, or with cultivated
forests showing human influence. At higher altitudes it is the edges of cultivated forests with
Pinus 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 microclimate 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 north 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 infected 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 hemorrhagic fever with renal syndrome,
highlighted for example by French scientists, is confirmed in our country. The suitability or
unsuitability of individual localities for 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 factors.

Haystacks probably play an important role in the spread of hantaviruses in the present
agricultural countryside. It represents a particular merotope with specific ecological condi-
tions that are very different 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 of 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 for 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 foci of infection can originate when an infection
is introduced, and that can happen even outside of the borders supposed on the basis
of macroclimate or local climate.

Souhrn

Zakladni ekologicka a vegeta¢ni charakteristika pfirodnich ohnisek hantavirti na dzemi
jihomoravského regionu

Ve zkoumaném regionu (viz pfil. ¢.1 a prehled lokalit) byla zjisténa ohniska hantavirt
v rozmezi nadmofrskych vySek 160-650 m. Rozdily v makroklimatu jednotlivych ¢asti zkou-
maného uzemr( jsou znacné (cf. tab. ¢.1 a 2). Jejich vliv je vSak do zna¢né miry korigovdn
mistné klimatickymi pomeéry, které vyplyvaji z odlisného situovani ohnisek v terénu niZin,
¢i pahorkatin na strané jedné (aluvia, dpati svah(, severni expozice) a vySe polozenych mist
na strané druhé (hornf ¢dsti svaht, vrcholové partie terénnich elevaci). V zemédélské kraji-
né sehrdvaji pfi Sifeni hantavirt nezanedbatelnou roli stohy sldmy. Pfedstavuji v ni jakési
merotopy skytajici drobnym zemnim savciim nejen spolehlivy a dlouhodoby zdroj potravy,
ale i idedIni podminky k romnoZovani. Vysokd koncentrace jedinct pak umozZiiuje snadné&;si
Sifeni infekce uvnitf populaci. Stohy tedy mohou predstavovat jisté nebezpeci i pro zemé-
délce, nebot moznost pfenosu ndkazy je zde velmi pravdépodobnd. To je ostatné zndmo
i u tularemie (cf. HOPLA 1974, SEBEK 1974, CERNY 1978, LIBICH 1981). Obdobny vyznam
mohou mit v nékterych tizemich i seniky, lovecké nebo dfevorubecké chaty a v krajiné roz-
ptylend lidskd obydlr.

Vegetaci na zkoumanych, pozitivné lustrovanych lokalitéch jihomoravského regionu lze
prifadit ke tfem zdkladnim typtm:

a) picniny na orné pudé (viz tab. ¢.4),

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

c) lesni lemy a okraje pasek (viz tab. ¢.6).

Pfesto, Ze druhova garnitura vyssich rostlin je v téchto biotopech velmi proménlivd a na-
vzdjem odlidnd (viz tab. ¢.7), Ize z ekologickych ndroku jednotlivych zticastnénych druhu
snadno odvodit spole¢ny mezofilni charakter zkoumanych stanovist. V trvale zamokfenych
i v €asto vysychajicich biotopech je vyskyt infikovanych drobnych zemnich savcti mnohem
vzacngjsi. 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)

Month Growing
Station Year
1 2 3 4 5 6 7 8 9 10 11 12 period
Hodonin -1,5 -0,0 4,5 9,8 15,2 18,1 19,8 18,7 15,0 9,6 4,3 0,3 9,5 16,1
StrdZnice -1,9 -0,2 4,7 9,5 15,5 18,1 19,9 18,8 14,9 9.5 4,2 0,8 9,4 16,0
KroméFiz -2,2 -0,7 3,7 8,7 14,2 16,9 18,8 17,8 14,2 8,9 3,7 -0,1 8,6 15,1
Brno -2,1 -0,7 3,6 8,5 13,8 16,7 18,4 17,4 13,8 8,6 3,5 -0,2 8,4 14,8
Prostéjov -2,4 -1,1 3,4 8,5 13,8 16,6 18,7 17,8 14,1 8,7 3.4 0,1 8,5 14,9
Luhatovice -2,5 -1,2 3.1 8,0 13,2 16,0 17,8 16,9 13,5 8,5 3,5 -0,2 8,1 14,2
Znojmo -1,9 -0,5 4,9 8,9 14,1 17.0 19,0 18,1 14,4 8,9 3,5 -0,2 8,8 15,2
BystFice p. Hostynem -2,5 -1,2 3,1 8,2 13,3 16,0 17,8 171 13,7 8,5 3,3 -0,4 8,1 14,4
Valasské Klobouky -3,5 -2,0 2,5 7.5 13,0 15.4 17,4 16,7 13,1 8,2 33 -1,0 7,6 13,9
Velké MeziF(&i -3,2 -2,0 1,9 6,6 12,3 15,2 16,8 15,8 12,1 71 2,1 -1,4 6,9 131
Konice -3.4 -1,9 2,8 7.2 12,5 15,2 17,1 16,3 12,6 Tl 2,2 -1,3 7.2 135
Zdar n. Sizavou .-4,0 -2,9 1,0 5,6 11,4 14,1 15,9 15,0 11,6 6,4 10 -2,3 6,1 12,6
Nové Mésto na Moravé -4,1 -3,0 0,9 5,5 11,2 13,9 15,8 14,7 11.4 6,4 1,3 -2,1 6,0 12;1

Tab. No. 2 Average rainfalls (mm) on chosen stations in period of 1901-1950 according to Vesecky (1961)

Station >_a=~=w_o Musth . _.<omsm..m_.: .
i 1 2 3 4 5 6 7 8 9 10 1 12 period

Hodonin 169 31 29 30 40 57 63 87 67 51 50 45 31 585 365

StraZnice 175 30 26 32 41 63 65 85 75 51 51 43 35 597 380

Kroméi 204 27 35 31 42 65 74 78 78 52 51 43 33 599 389

Brno 223 27 24 27 37 52 70 77 63 42 46 41 46 547 346

Prostéjov 232 26 25 31 40 58 71 B4 70 46 50 43 33 577 369

Luha&ovice 297 46 39 42 51 71 83 86 90 60 67 62 55 752 441

Znojmo 306 30 30 27 40 &0 73 72 69 42 43 39 37 564 358

BystFice p. Hostynem 318 37 33 40 52 77 88 98 92 61 65 57 63 825 472
Vala¥ské Klobouky 379 52 49 52 58 73 85 95 98 63 66 71 63 825 472
velké MeziFié( 440 39 35 34 45 58 71 79 70 49 50 45 42 617 372
Konice 450 35 31 33 44 66 68 a7 73 52 56 47 37 629 390

Fdar n. Sazavou 580 51 46 40 57 65 79 95 86 58 59 50 50 736 440

Nové mésto na Moravé 614 56 49 41 53 62 73 85 82 56 58 53 56 724 411

36




Tab. No. 3
Ranking of examined localities into climatic areas and districts demarcated by Kon¢ek
(cf. Koncek in Syrovy /red./ 1958)

Climatic area A - warm
Climatic district A, - warm, dry with moderate winters, with less sunshine
Locality No.: 17 - Mackovice, 18 - Bfezany, 19 - Hevlin, 21 - Pritluky

Climatic district A, - warm, moderately dry, with moderate winters

Locality No.: 15 - Vazany Habrovany, 16 - Stielice, 20 - Pavlovské vrchy, 27 - Postoupky,
28 - Sele3ovice, 29 - Nevojice, 32 - Muténice, 33 - Tvrdonice, 34,35 - TvaroZna Lhota,
36 - Kunovice

Climatic district A, - warm, moderately humid, with moderate winter
Locality No.: 26 - Zesov 40 - Hradc¢ovice, 41 - Ujezd 42 - Nivnice

Climatic area B - moderately warm

Climatic district B, - moderately warm, moderately dry, with mainly moderate winters
Locality No.: 13 - (o Hora, 14 - Kftiny, 22 - Konice, 23,24 - Béle¢sky mlyn, 30 - Stfi-
ky, 31 - Bohuslavice

Climatic district B, - moderately warm, moderately humid, with moderate winters, hilly
Locality No.: 8 - Sokoli u Trebice, 38 - Frystdk, 39 - Biskupice, 43 - Suchd Loz

Climatic district B, - moderately warm, moderately humid, highland character
Locality No.: 9 - Pnlozany, 10 - Kostniky, 11 - Sumnd, 12 - Stiitez, 25 - Malé Hradisko,
37- Chvalcov

Climatic district B, - moderately warm, humid highland character

10
Locality No.: 2 - Svétnov, 3 - Slavkovice, 4 - Hlinné

Climatic dlstrict B. - moderately warm, very humid, hlghland character

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

Relevé No. b & 2 3 4 5 6 7 8 9 | 10
Locality No. 19 27 42 15 35b 34 22 30 2
Date {Day) 12. | 14 | & rRENE Lo s 4, a,
(Month} Z o. 6.” P 6. o. 7 6. 6. 6.
(Year) 1891 1991 1991 . 1991 1991 1991 1991 1991 1991 1991
‘ Altitude (m} 180 210 230 290 330 340 350 370 610 620
Aspect = S - Z SSZ JZ 257 } vV S ;
Slope (9) 0 12 0 8 10 6 10 20 2 10 '
-Elmple area (m) 10x 20x 20x 10x 10x 15x 10x 20x 10x 20x
%_ 30 20 20 30 30 20 40 20 40 30
| Total cover (%) 90 100 75 90 95 100 85 100 95 100
| Cover () 90 | 100 | 75 | 90 | 95 | 100 | 85 | 100 | 95 | 100
% (E'_ll 0 5 0 0 0 0 0 0 1 0 ]
b ‘
| Taraxacumofficinale | 21 | w1 | 21 [ v [ 30 | 21 | a1t [ w1 [ 11 | w1 [ 10n10
Matricaria maritima 1.1 i 2.4 1.1 11 +.1 I 1.1 1.1 +.1 10/10
_Capsella bursa-past. Tt 1.1 2.1 1.1 1.1 241 2 Lt 1.1 1.1 IO/I(]ﬂ
Stellaria media IR : TEE EAFE RETREETEE "RE"EE 7
| Plantago major 1.1 11 1.1 1.1 13 TR . 1 | 1 | 9no
Viola arvensis : +.1 b 1.1 % 1.1 1.1 1.1 +.1 1.1 9/10
Lo]iu-m perenne 1.2 ) 1.2 2.2 1.2 1.2 22 142 +.2 &/10
Elyirigia repens 1,8 REAEANT YR 12 | 22 | 8o |
Medicago sativa 55 | 55 | 45 | 55 | 55 | 45 | 48 7110
téritium tomentosum #+.1 +.1 LY +.1 1.1 1.1 - 7110
Polygonum avicufg“re +.1 1.1 1.1 +.1 an 2 +.1 7110 ﬂ
_Cirsium arvense +.1 1.1 i 1.1 +.1 1.1 +.1 7/10
Rumex conglomeratus = +.1 1.1 ; 1.1 2.1 Tl - - 7M10
Fallopia convolvulus +.1 L 1.1 1.1 +.1 +.1 +.1 7110
__-_Lrhenopodium album +.1 #1 14 1.1 +.1 +.1 6/10 |
 Poa annlla 2.2 1.2 b2 y . 2.2 : 1.2 1.2 6/10
Trifolium pratense ] AR PR 55 | 55 | 55 | /10
 Myosotis arvensis ’ +.1 11 1.1 +.1 i I 6/10
Rumex crispus +.1 $.1 +.1 y +.1 +.1 510_ |
_-(‘j;)nvolvulus; arvensis Tl 1.1 ' 1.1 1.1 1.1 ; 5/10
Lactuca serriola +.1 1.1 +.1 ; 11 +.1 5/10
Amoria repens 1:2 8 +.2 w2 | L8 2.2 : 5/10
-Sinap__is ar;ensis _ +.1 +.1 1.1 +.1 +.1 S/IG
Thlaspi arvense N 1. 1d 1.1 +.1 +.1 5410 |
 Chamomilla suaveolens ) 1.1 ; ; 1.1 +.1 L1 +.1 510 |
Vorom_ca bbtita _ " . i +.1 +.1 L 1.1 510
Artemisia vulgafis ] +i 7 +.1 +.1 4/10_
-Zionyza t;anladensis +.1 +.1 A 1.1 +.1 4/1A0
/\chilil(‘:'a millefo.lium +2 L2 . +.2 +.2 4/10
Anagal'lis arvensis wl | 1.1 +.1 ; +.1 % 4110 |
Atriplex patula il . 1.1 i 1.1 +.1 4/10
Verox!}ca persic;; i.1 7 1.1 . 1.1 +.1 . i 410
Poa trivialis o | al i i3 : 22 | +.2 410
Arenaria serpyllifolia ' w1 1.1 1.1 w1 | 4/10
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Lamium purpureum 5 ; " s 1.1 . +.1 " +.1 +.1 410
Geranium pusillum 14 +.1 , . : +.1 ‘ " . : 3/10
Papaver rhoeas +.1 +.1 : : : . . +.1 ; : 3/10
Glechoma hederacea +.1 ; ; +.1 +.1 . : . . . 3/10
Plantago lanceolata +.1 ; ; ; 1.1 3 i § +.1 : 3/10
Agrostis stolonifera +.2 . y . " +.2 1.2 ‘ : . 3/10
Cerastium holosteoides | 1.1 ; : ; 1 4 i . : +.1 3/10
Melandrium pratense +.1 ; : . . . ; +.1 +.1 ; 3/10
Galium aparine N . : ‘ . +.1 . 1.1 ’ +.1 3/10
Carduus acanthoides +.1 +.1 ; ’ : ’ . ' ; ; 2/10
Sonchus oleraceus 1.1 . ; 1.1 s . z : : ; 210
Erysimum cheiranthoid.| +.1 . 5 ; . +.1 ! . : ; 210
Poa palustris 1.2 : ; : . ) 1.2 ; . : 2/10
Dactylis glomerata +.2 ; : : 3 2 3 s 1.2 : 2/10
Descurainia sophia ; +.1 . : ‘ g . 1.d ‘ ; 2/10
Lamium amplexicaule ; N +.1 ; : 1.1 . ; ’ ” 2/10
Ajuga reptans ; ; v " +.2 +.2 ; ; ; ’ 2/10
Lathyrus pratensis . ; g : +.2 1.2 ; - : 3 2/10
Cirsium vulgare : ; " ; +.1 +.1 5 5 : . 2/10
Holcus lanatus ; e i . 2 P 1.2 , : : 2110
Galium mollugo 2 : : : +.2 & ; +.2 : 8 2/10
Lapsana communis g : : g ; 1.1 : : 4 - 2/10

Only in one relevé:

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 urbanum +.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.

Relevé 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
jacobaea +.2, Knautia arvensis +.1.

Relevé 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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Tab. No. 5
Vegetation in meadow localities

Relevé No. 1 2 3 4 5 6 7 8 9 10
Locality No. 33 32 23a 43 31 14 45 9 4 1
Date {(Day) 2 12, 27, 30. 14. 11, 6. o] 4. 4,
{Month} 8. 6. 7. s 6. 7. 6. 6. 6. 6.
(Year) 1989 1991 1989 1990 1991 1991 1991 1989 1991 1991
Altitude (m) 160 190 320 310 370 385 400 430 610 650
Aspect Vv |1Z 5 = L% Z | SSZ v 2
Slope (9) 18 2-4 0 0 10 8 18 3 5 0
Sample area (m') 5x 3x bx 15x 10x 6x 20x 10x 10x 10x
35 50 16 20 20 20 20 25 20 25
Total cover (%) 95 90 100 100 100 100 90 100 950 100
Cover E1 (%) 95 90 100 100 100 100 90 100 90 100
" Eo (%) 0 0 0 0 0 5 0 0 0 0
E:
Dactylis glomerata 1.2 1.2 1.2 4.2 3.2 2.3 slms 2.2 3.7 2.2 10/10
Poa pratensis 5.1, 1.2 1.2 1.2 1.2 2.2 3.2 4,2 2.2 2.2 2.2 10/10
Arrhenatherum elatius 1.2 55 2.2 3.2 2,2 2.2 2.2 3.2 3.2 ; 9/10
Rumex conglomeratus +.1 +.1 +.1 +.1 +.1 3 1.1 2.1 +.1 1.1 9/10
Agrostis stolonifera 1.2 ; 2.2 1.2 1.2 2.2 1.2 2.2 i 2.2 8/10
Galium mollugo 1.2 1.2 1.2 1.2 ; 1.2 1.2 1.2 : ! 7110
Festuca rubra 4.5 " , ; 1.2 4.2 1.2 1.2 2/2 1.2 7Nno
Taraxacum officinale ; : . 1.1 1.1 2.1 2.1 2.1 21 2.1 710
Achillea millefalium +.2 y ] +.2 +.2 2.2 1.2 1.2 ; ; 6/10
Glechoma hederacea +.2 5 x +.2 1.2 1.2 1.2 1.2 ; ; 6/10
Alopecurus pratensis 1.2 § 2.2 - : 2.2 22 3.2 : 2.2 6/10
Ranunculus repens dud : 2.2 : 1.2 : 2.2 1.2 i 1.2 6/10
Geranium pratense ; +.2 37 " 1.2 2.2 1.2 1.2 ; . 6/10
Lolium perenne : ’ 1.2 2.2 2.2 ; 242 ’ 2 2.2 6/10
Pastinaca sativa +1 +.1 1.1 : +.1 5 1.1 s - 3 5/10
Urtica dioica 2.2 1.2 2.2 " +,1 ; i +.1 ; ; 5110
Phleum pratense 1.2 : 1.2 ] 2.2 ; 1:2 2:2 ; * 5/10
Lathyrus pratensis 1.2 3 : i 1.2 2.2 1.2 1.2 g ; 5/10
Trifolium pratense +.1 : ; 4 1.2 2.2 3.2 ; 1.2 : 5/10
Trisetum flavescens 1.2 1.2 ? ; 3 22 . 2.2 1.2 ; 5/10
Cirsium arvense 2.1 : +.1 : 1.1 ; 1.1 +.1 1.1 ; 5/10
Elytrigia repens 1.2 4 2.2 2.2 : : 1.2 . 3.2 ! 5/10
Plantago major +.1 ; ; +.1 ; +.1 2.1 : 1.1 s 5/10
Capsella bursa-past. 1.1 : ; ' 1.1 , 1.1 i 2.1 1.1 5/10
Artemisia vulgaris 5 +.2 +.2 2 +.2 ; +.2 g i g 5/10
Anthriscus sylvestris : +.1 ; ; - ; +.1 1.1 - 5 5/10
Acetosa pratensis ; 1.1 ; +.1 3 1.1 § 1.1 ; 1.1 5/10
Poa trivialis 5 ; 2.2 : 1.2 2.2 : 1.2 1.2 ’ 5110
Cerastium holosteoides : ; 1.1 ; ] 111 . 1.1 x 1.1 5/10
Festuca pratensis iy : . y 4.4 2 2.2 . 2.2 2.2 510
Ranunculus acris g ; ; : 1.1 2.1 1.1 1.1 3 1.1 5/10
Amoria repens . ; : 5 1.2 2.2 2.2 : 1.2 2.2 5/10
Carduus acanthoides - +.1 : +.1 1.1 ; ’ 3 : ; 4/10
Bromus mollis +.1 +.1 : 1.1 ; 1.1 ’ P i : 4/10
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Crepis biennis +.1 +.1 2.1 1.1 4/10
Matricaria maritima 2. +.1 +.1 : +.1 4/10
Arctium tomentosum +.1 +.1 1.1 +.1 4/10
Daucus carota +.1 +.1 +.1 11 4/10
Leucanthemum vulgarel  +.1 2.1 1.1 +.1 : 4/10
Myosotis arvensis +.1 i +.1 : +.1 D 4/10
Veronica chamaedrys 1.2 1.2 12 1.2 4/10
Equisetum arvense +.1 1.1 +.1 +.1 : 4/10
Holcus lanatus 22 3.2 2,2 2.2 4/10
Deschampsia cespitosa 2.2 1,2 1.2 1.2 4/10
Descurainia sophia +.1 +.1 +.1 3/10
Lamium album +.2 1.2 +.2 3 3/10
Carex hirta +.2 +.2 2.2 3/10
Prunella vulgaris +.1 1.2 2.2 1 3/10
Dipsacus sylvestris +.1 ; +.1 1.1 3/10
Lotus corniculatus +.2 1.2 1:2 3/10
Rumex crispus +.1 +.1 1.1 ‘ 3/10
Symphytum officinale | +.2 1.2 3 1.2 3/10
Tussilago farfara 1.2 1.2 - 3/10
Galeopsis tetrahit +.1 +.1 +.1 3/10
Thlaspi arvense +.1 +.1 1.1 3/10
Melandrium pratense 1.1 - +.1 3/10
Tragopogon orientalis +.1 ; +.1 : 1.1 3/10
Hypericum perforatum 1.2 12 1.2 3/10
Cichorium intybus +.1 +.1 +.1 ; 3/10
|[Heracleum sphondylium 1.1 +.1 1.1 3/10
Angelica sylvestris - ; +.1 +.1 3/10
Lychnis flos-cuculi 1.1 1.1 i 5 3/10
Veronica serpyllifolia +.1 +.1 1l 3/10
Alchemilla vulgaris . 2.1 +.1 i 3/10
Convolvulus arvensis +.1 1.1 2/10
Lactuca serriola +.1 +.1 . 2/10
Rubus caesius +.2 +.2 2/10
Aegopodium podagrarig 1.2 1.2 2/10
Calystegia sepium 1.1 +.1 210
Vicia tetrasperma +.1 +.1 2/10
Inula hirta +.1 +.1 . 2/10
Phalaroides arundinac.| 1.2 1.2 2/10
Tanacetum vulgare 1.2 1.2 2/10
Sonchus arvensis +.1 +.1 5 2/10
Vicia cracca +.2 +.2 : 2/10
Arctium lappa +.1 2.1 2/10
Potentilla reptans +.2 +.2 2/10
Poa palustris +.2 1.2 2/10
Scirpus sylvaticus +.2 : . +.2 2/10
Tithymalus cyparissias 1.1 14 : 2/10
Vicia villosa +.2 +.2 2/10
Erodium cicutarium +.1 1l 2/10
Viola arvensis +.1 1.1 2/10
Lamium purpureum 1.1 +.1 2/10
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Cirsium oleraceum . . +.1 y +.1 ; ’ " . . 2/10
Jacea pratensis . . 1.2 ’ 3 1.2 . . . : 2110
Filipendula ulmaria . . +.2 ; ; : . +.2 . . 2A10
Campanula trachelium . ; +.1 : . . . +.1 . : 2710
Fallopia convolvulus ; ; ; . +.1 . . ? 1.1 ; 2110
Stellaria media ; , « . 1.1 . . : 2.1 : 2110
Polygonum aviculare : . . . +.1 ! : ; 2.1 , 2110
Potentilia anserina . . . . ; 1.2 1.2 , . . 2/10
Bellis perennis ’ . . y ; 1.1 1.1 ] . . 2/10
Lysimachia nummullaria . ; ; 3 ; +.1 - . . . 2110

Only in one relevé:

Relevé No.1: Calamagrostis epigeios +.2, Lycopus europaeus +.1, Scrophularia nodosa
+.1, Phragmites australis 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,

Relevé 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, Si-
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 bulbosum 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 vulgaris +.1.

Relevé No.5: Lolium multiflorum 2.2, Lamium amplexicaule +.1, Chenopodium album
312

Relevé No.6: Carex pallescens 1.2, Potentilla erecta +.1, Mentha arvensis +.1, Juncus bu-
fonius 1.1, Persicaria 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 longifolia 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.
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Tab. No. 6

Vegetation in forest localities

Relevé No. 1 2 3 4 5 6 7
Locality No. 36 41a 41c 35a 23b 20 44
Date (Day) 6. 30. 30. 12. 27. 17. 30. 25.
(Month) 6. 1s 1. 6. 7. 4. 1. 1.
(Year) 1991 1990 1990 1991 1989 1990 1990 1990
Altitude (m) 185 220 240 290 320 320 440 525
Aspect N - V4 SZ- - \% y4 I\%
sV
Slope (* ) 5-20 0 10 23 0 10 6 20
Sample area (m’) 10x 3x 5x 10x 10x 10x 4x 10x
20 15 50 40 90 30 15 30
Total cover (%) 100 100 100 100 100 100 100 95
Cover E, (%) 50 60 0 70 80 50 40 35
" E, (%) 5 40 10 40 20 20 15 15
" (%) 100 40 100 5-90 50-90 80 100 90
E:
Quercus petraea ; (4.5) T 1.1 1.1 4/8
Alnus glutinosa 3.1 3.1 . 1.1 3/8
Acer campestre 1.1 (1.1) 1.1 3/8
Fraxinus excelsior 11 3.1 1.1 3/8
Prunus domestica 1.1 2.1 +.1 3/8
Acer pseudoplatanus 1.1 +.1 1.1 3/8
Tilia platyphyllos 1.1 1.1 3.1 3/8
Salix fragilis 1.1 3.1 2/8
Prunus insititia 13 2.1 ; 2/8
Pinus sylvestris 2.1 3.1 2/8
Betula pendula 1.1 1.1 2/8
Padus avium 1.1 1/8
Salix alba 2.1 . 1/8
Carpinus betulus (2.1) . 1/8
Juglans regia 2.1 1/8
Populus nigra 1.1 1/8
Alnus incana 2.1 1/8
Tilia cordata 2.1 1/8
Quercus robur +.1 1/8
Pyrus communis +.1 1/8
Cerasus avium +.1 y 1/8
Picea abies 1.1 1/8
E,:
Sambucus nigra 1.2 2.2 1.2 T2 1.2 ; 5/8
Rosa canina 1.2 +.2 1.2 1.2 1.2 5/8
Swida sanguinea 2.2 1.2 1.2 1.2 4/8
Acer campestre T2 1.2 1.2 T.2 4/8
Euonymus europaea 1.2 1.2 +.2 1.2 4/8
Prunus insititia 1.2 2.2 +.2 1.2 ; 4/8
Crataegus monogyna +.1 1.2 12 +.1 4/8
Humulus lupulus 2.2 2.2 1.2 3/8
Ligustrum vulgare +.2 1.2 1.2 3/8
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Carpinus betulus 1.2 1.2 2/8
Fraxinus excelsior 1.2 1.2 2/8
Rubus caesius 2.2 2.2 2/8
Rubus idaeus 1.2 1.2 2/8
Rubus fruticosus 1.2 +.2 2/8
Prunus spinosa 1.2 2.2 2/8
Salix fragilis +.1 3 1/8
Salix alba +.2 1/8
Rhamnus catharticus +.2 1/8
Padus avium +.2 1/8
Viburnum opulus +.2 1/8
Tilia platyphylios 27 1/8
Acer pseudoplatanus 1.2 1/8
Lanicera xylosteum T2 /8
Ulmus glabra | 5 1/8
Acer platanoides 1.2 1/8
Cerasus avium +.1 1/8
Clematis vitalba 1.2 1/8
Cornus mas 1.2 1/8
Staphylea pinnata +.2 1/8
Quercus petraca +.1 1/8
Grossularia uva-crispa +.2 1/8
Sorbus aucuparia +.1 1/8
Sambucus racemosa 2.2 1/8
Corylus aveilana 1.2 1/8
Ex

Urtica dioica 3.2 3.2 ] +.1 +.1 5/8
Ajuga reptans +.2 2.2 1.2 +.2 4/8
Geumn urbanum 1.1 1.1 1.1 1.1 4/8
Fragaria vesca 1.1 2.2 1.2 1.2 4/8
Torilis japonica 1.1 +.1 +.1 +.1 4/8
Galeobdolon montanum 22 1.2 1.2 +.2 4/8
Poa nemoralis 1.2 2.2 1.2 +.2 4/8
Veronica chamaedrys 1.2 1.2 1.2 +.1 4/8
Galium aparine 2.2 2.2 1.2 3/8
Ranunculus repens 1.2 +.2 +.2 3/8
Dactylis glomerata 1.2 1.2 +.2 3/8
Glechoma hederacea 1.2 +.2 2/8
Symphytum officinale +.1 +.2 2/8
Chaerophylium bulbosum 4.4 11 2/8
Aegapodium podagraria 2.2 1.2 2/8
Ficaria verna subsp. bulbifera 3.2 1.2 2/8
Heracleum sphondylium +.1 1.1 2/8
Elymus caninus 1.2 2.2 2/8
Lamium maculatum 2.1 2. 2/8
Scrophularia nodosa 1.1 +.1 2/8
Artemisia vulgaris g 1.2 2/8
Pulmonaria obscura 1.1 1.1 2/8
Asarum eurgpaeum 1.2 1.2 2/8
Bromopsis benekenti 1.2 1.2 2/8
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Galium schultesii 3 3 1.2 . j ; +.1 . 2/8
Vicia tetrasperma Vo ) 1.1 - ; ; 5 +.1 2/8
Polygonatum multiflorum : ” ; +.1 . +.1 ’ " 2/8
Agrostis capillaris g : . g ; p 2.2 32 2/8
Elytrigia repens . y ; i : ; 22 1.2 2/8
Silene nutans > y . ? : g +.1 1.1 2/8
Galium verum 4 y ¢ & ; ; 1.2 1.2 2/8
Poa pratensis 3 ; . ; ; ; 2.2 12 2/8
Jacea pratensis ; ’ . ; . ' 1.2 +.2 2/8
Cerastium arvense ; : 3 . s ; 1.2 +.2 2/8
Helianthemum ovatum ; . ; = ; : +.2 +.2 2/8

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

Relevé 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.

Relevé 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, Eupatorium 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 vulgaris 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 No.4: Mercurialis perennis 1.1, Pulmonaria mollis -, Valeriana officinalis -, Ane-
monoides nemorosa +.1, Tilia platyphyllos (juv.) 1.1, Crataegus laevigata (juv.) +.1, Arctium
tomentosum +.1, Alopecurus pratensis 1.2, Fallopia convolvulus -, Viola hirta +.1.

Relevé No.7: Arrhenatherum elatius 2.2, Anthoxanthum odoratum 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)

Fog'c‘!er Meado | Forest Ecologic;:’lrdemand
Hpasiy arable g warmth | moisture
tarid biotopes
Eg
Acer campestre L. ” . 3/8 7 5
Acer pseudoplatanus L. g . 3/8
Aesculus hippocastanum L. . ; 1/8 : ]
Alnus glutinosa (L.} Gaertn, ; i 3/8 5 9
Alnus incana (L.) Moench : : 1/8 4
Betula pendula Roth : . 2/8 .
Carpinus betulus Z. ; . 1/8 6
Cerasus avium (L.} Moench 3 . 1/8
Fraxinus excelsior L. ; . 3/8 5
Juglans regia L. . . 1/8 ’ :
[ Padus avium Miller ; ; 1/8 5 8
Picea abies (L.) Karst. : . 1/8 3
Pinus sylvestris L. ; . 2/8 . ,
Populus nigra L. a . /8 7 8
Prunus domestica L. : . 3/8
Prunus insititia L. - . 2/8
Pyrus communis L. emend. Gaertn. i 5 1/8 ; ;
Quercus petraea (Mattusch.) Lieblein - 3 4/8 6 5
Quercus robur L. " " 1/8 6
Salix alba L. : : 1/8 5
 Salix fragilis L. . . 2/8 5
Tilia cordata Miller a . 1/8 5 5
Tilia platyphyllos L. : . 3/8 5 5
E:
Acer campestre L. : . 4/8 7 5
Acer platanoides L., 1 ‘ 1/8 6 ;
Acer pseudoplatanus L. : : 1/8 4 6
Carpinus betulus Z. ; s 2/8 6 :
Cerasus avium (L.} Moench . . 1/8 5 5
Clematis vitatha L. . . 1/8 7 5 o
Cornus mas L. : . 1/8 7
Corylus avellana L. ; i 1/8 5 ;
Crataegus monogyna Jacq. ; ; 4/8 5 4
Euonymus europaea L, ; ; 4/8 5 5
Fraxinus excelsior L. g a 2/8 5
Grossularia uva-crispa (L.) Miller X . 1/8 5 ¢
Humulus lupulus L. ; . 3/8 6 8
Ligustrum vulgare L. , . 3/8 6 :
Lonicera xylosteumn L. . . 1/8 5 5
Padus avium Miller ; g 1/8 ; 8
Prunus insititia L. ; ; 4/8 ;
Prunus spinasa L. ; ; 2/8 5 .
Quercus petraea (Mattusch.) Lieblein ; . 1/8 6 5
Rhamnus catharticus L. g . 1/8 5 4
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Rosa canina L. 5/8 5 4
Rubus caesius L. 2/8 5 Vd
Rubus fruticosus sp. agg. 2/8 3 8
Rubus idaeus L. 2/8 ; 5
Salix alba L. 1/8 5 8
Salix fragilis L. 1/8 5 8
Sambucus nigra L. 5/8 5 5
Sambucus racemosa L. 1/8 4 5
Sorbus aucuparia L. emend. Hedl. 1/8 ; ;
Staphylea pinnata L. 1/8 6 5
Swida sanguinea (L.) Opiz 4/8 5

Tilia platyphyllos L. 1/8 5

Ulmus glabra Huds. emend. Moos 1/8 5
Viburnum opulus L. 1/8 5

Ex

Acetosa pratensis Mill. 5/10 ;

Achillea collina J.Becker 3 1/10 ; 6 2
Achillea millefolium L. 4/10 | 6/10 1/8 4
Acosta rhenana (Boreau) Sojak , 1/8

Aegopodium podagraria L. 4 2/10 2/8

Aethusa cynapium L. 1/10 ;

Agrimonia eupatoria L. 1/8

Agrostis capillaris L. ; 4 2/8

Agrostis stolonifera L. .3/10 | 8/10 1/8

Ajuga reptans L. 2/10 : 4/8 . 6
Alchemilla vulgaris L. emend. Frohner 3/10 4 6
Allium scorodoprassum L. 1/10 §

Alopecurus pratensis L. . 6/10 1/8 6
Amaranthus chlorostachys Willd. 110 : 9 4
Amoria hybrida (L.) C.B.Pres| 1/10 | 110 5 6
Amoria repens (L.) C.B.Presl 5/10 | 5/10 ’ 4
Anagallis arvensis L. 4/10 . 6 5
Anchusa officinalis L. 1/10 5 8 3
Anemonoides nemorosa (L.) Holub ; 1/8

Anethum graveolens L. 1/10 . y
Angelica sylvestris L. 3 3/10 : 8
Anisantha sterilis (L.) Nevski 1/10 | 1/10 7 4
Anisantha tectorum (L.) Nevski 1/10 y 6 3
Anthoxanthum odoratum L. ; 1/8 ‘
Anthriscus cerefolium (L.) Hoffm. subsp. trichosperma (Schult.) Arcang. ; 1/10 7 5
Anthriscus sylvestris (L.) Hoffm. 1/10 | 5/10 5
Apera spica-venti (L.) Beauv. 110 ; 6
Arabidopsis thaliana (L.) Heynh. 1/10 | 1/10 ; 4
Arctium lappa L. ; 2/10 ; 5 5
Arctium tomentosum Mill. 7/10 4/10 1/8 . 5
Arenaria serpyllifolia L. 4/10 : 5 4
Aristolochia clematitis L. ; 1/10 ; 7 4
Arrhenatherum elatius (L.) Beauv. 110 9/10 1/8 5 5
Artemisia vulgaris L. 4/10 | 5/10 2/8 ; 6
Asarum europaeum L. 2/8 5 6
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Aster novi-belgii L.

1/10

1/8

Astragalus glycyphyllos L. : ; 6

Atriplex patula L. 410 | 110 5 5
Atriplex prostrata Boucher emend. Rauschert 1/10 y 6
Avenella flexuosa (L.} Drejer ! 1/8 ;

Ballota nigra L. 1/10 1/8 6 5
Barbarea vulgaris R.Brown 110 ) 7
Bellis perennis L. i 2/10 5 ;
Bolboschoenus maritimus (L.) Palla subsp. compactus (Hoffm.) Hejny 1110 ; y 10
Brachypodium sylvaticum (Huds.) Beauv. " 110 5 5
Brassica napus L. 110 ) ;
Bromopsis benekenii (Lange) Fourr : 3 2/8 5
Bromopsis erecta (Huds.) Fourr, 110 1/10 5 3
Bromopsis inermis (Leyss.) Lindm. 1/10 4
Bromus arvensis L. ; 1/10 ; 4
Bromus mollis L. 110 | 4h0 i 6
Calamagrostis epigejos (L.) Roth 1/10 1/8 5
Calystegia sepium (L.} R.Brown ; 2110

Camelina microcarpa Andrz. 110 j 5 5
Campanula patula L. 110 | 1710 5 5 5
Campanula persicifolia L. 1/8 5 4
Campanula rapunculoides L. } 1/8 6 4
Campanula trachelium L. ; 2/10 5 5
Capsella bursa-pastoris (L.} Medik 1010 | 5/10

Cardamine pratensis L. ; 1/10 ; 7
Carduus acanthoides L. 2/10 4/10 : 5 3
Carex digitata L. 1/8 5 4
Carex hirta L. 1710 3/10 6 6
Carex hordeistychos Vill. 110 ; 7 7
Carex pallescens L. 1110 P 4 6
Carex pilosa Scop. 1/8 6 5
Centaurium erythraea Rafn . 1/8 6 5
Centaurium pulchellum (Swartz) Drude 110 ; ; b 7
Cerastium arvense L. ; 1/10 2/8 4
Cerastium holosteoides Fries ampl. Hyl. 3210 | s5/10 :

Chaerophyllum aromaticum L. : 1/8 i
Chaerophyllum bulbosum L. 1/10 2/8 6 7
Chamaerion angustifolium (L.) Holub ; 1/8 5
Chamomilla recutita (L.) Rauschert 110 : 5 6
Chamomilla suaveolens (Pursh) Rydb, 5/10 1110 5 5
Chenopodium album L, 6/10 1110 g 4
Chenopodium ficifolium Smith 1110 7 6
Chrysaspis campestris (Schreb.) Desv. 1/10 : 4
Cichorium intybus L. ] 3/10 1 4
Cirsium arvense (L.) Scop. 7/10 5/10 1/8

Cirsium canum (L.) All. 1/10 " ;
Cirsium oleraceum (L.} Scop. ‘ 2/10 5 7
Cirsium palustre (L.} Scop. 1410 | 110 . 5 8
Cirsium vulgare (Savi) Ten. 2/10 110 1/8 5 5
Clinopodium vulgare L. 1/8 5 4
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Colchicum autumnale L. ; 1/10 5 6
Colymbada scabiosa (L.) Holub 1/10 ; 3
Conium maculatum L. 1/10 | 1/10 6
Consolida regalis S.F.Gray 1/10 . 4
Convolvulus arvensis L. 5/10 210 6 4
Conyza canadensis (L.) Crong. 410 | 1/10 ‘ ’ 4
Crataegus laevigata (Poir.) DC. (juv.) 5 ’ 1/8 5 5
Crepis biennis L. 1/10 | 4/10 g 5 5
Cruciata laevipes Opiz 1/8 6
Cuscuta europaea L. g 1/8 7
Cynoglossum officinale L. ; 1/10 ; 3
Dactylis glomerata L. 2/10 | 10110 | 3/8 : 5
Daucus carota L. 1/10 | 4/10 1/8 6 4
Deschampsia cespitosa (L.) Beauv. ; 4/10 ; 7
Descurainia sophia (L.) Webb. 2/10 | 3/10 6 4
Dipsacus sylvestris Huds. 5 3/10 6 6
Echinochloa crus-galli (L.) Beauv. 110 . ; 7 5
Echium vulgare L. 1/10 1/8 7 3
Elymus caninus (L.) L. g 1/10 2/8 6
Elytrigia repens (L.) Desv, 8/10 | 5/10 2/8 5
Epilobium ciliatum Rafin - 1/8 g
Equisetum arvense L. p 4/10 6
Erodium cicutarium (L.) L. Hér 110 | 210 3
Erysimum cheiranthoides L. 2/10 ’ ’

Erysimum hieraciifolium L. 1/10 1/8 . .
Eupatorium cannabinum L. . . 1/8 5 7
Fallopia convolvulus (L.) A. Love 7/10 | 2/10 1/8

Festuca arundinacea Schreber 1/10

Festuca gigantea (L.) Vill. 1.10 5 7
Festuca pratensis Huds. 5/10 . 6
Festuca rubra L. 7/10 1/8 ’ .
Ficaria verna Huds. subsp. bulbilifera (Lambinon) Dost. . 2/8 5 6
Filipendula ulmaria (L.) Maxim. 2/10 : 8
Fragaria vesca L. . 4/8

Fraxinus angustifolia Vahl. (juv.) . 1/10

Galega officinalis L. 1/10 :

Galeobdolon montanum (Pers.) Pers. . . 4/8 5
Galeopsis tetrahit L. 1/10 | 3/10 1/8 ) 5
Galium aparine L. 3/10 7/10 3/8 5

Galium mollugo L. 2/10 ! 1/8 5
Galium rivale (Sibth. et Smith) Griseb. 1/10 . : .
Galium schultesii Vest ; 2/8 5 4
Galium verum L. 1/10 2/8 5 4
Genista tinctoria L. ; 1/8 5 5
Geranium palustre L, 1/10 5 7
Geranium pratense L. 3 6/10 5 5
Geranium pusillum L. 3/10 110 : 5 3
Geranium robertianum L. . 1/8 : .
Geum urbanum L. 1/10 : 4/8 5 5
Glechoma hederacea L. 3/10 6/10 2/8 5 6
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Helianthemum avatum (Viv.) Dunal 3 ; 2/8 5 2
Heracleum sphondylium L. 110 | 3110 2/8 5 5
Hieracium sabaudum L. . : 1/8 6 4
Holcus lanatus L. 2/10 | 4/10 5 6
Hordeum jubatum L. 1/10 : ; .
Humulus lupulus L. 1/10 3 6 8
Hypericum hirsutum L. : 4 1/8 5 S
Hypericum perforatum L. 110 | 3/10 4
Impatiens glandulifera Royle ! 110 8
Inula britannica L. 1/10 ’ 7
tnula hirta L. 210 3
Iris pseudacorus L. 1110 : 10
Jacea pratensis Lam. 2/10 2/8

Juncus bufenius L. 1/10 7
Juncus effusus L. ’ 1/10 5 7
Juncus gerardi Loisel. 1410 . 7
Knautia arvensis (L.) Schrad. 1110 1/10 5 4
Knautia dipsacifalia {Schrank) Kreutzer g 1/10 6
Lactuca serriola L. 5/10 2110 4
Lamium album L. 3 310 : 5
Lamium amplexicaule L. 210 | 1410 5 6 4
Lamium maculatum L. y 110 2/8 6
Lamium purpureum L. 410 2/10 5
Lapsana communis L. 2/10 ; 5
Lathyrus pratensis L. 210 5/10 5 6
Leontodon hispidus L. : 110 4
Lepidium ruderale L. 1/10 ;

Leucanthemum vulgare Lam. : 410 4
Linaria vulgaris Miller 110 1/10 5

Logfia arvensis (L.) Holub 1/10 4

Lolium multiflorum Lam. 110 1/10 4
Lolium perenne L. 8/10 | 6/10 5
Latus corniculatus L. 110 | 3/10 4
Latus tenuis Waldst. et Kit. 1/10 ; 3 .
Lychnis flos-cuculi L. 3/10 5 6
Lycopus europaeus L. 1/10 3 6 9
Lysimachia nummularia L. 210 1/8 6 6
Lysimachia vulgaris L. 5 1/10 g 8
Malva neglecta Wallr. 1710 . 6 5
Matricaria maritima L. 10/10 | 4/10 ; 6
Medicago lupulina L. § 110 5 4
Medicago sativa L. 7110 .

Melandrium pratense (Rafin) Roehfing 3/10 | 3/10 4
Mentha arvensis L. 110 110 8
Mentha longifolia (L) L. 1/10 ] 5 8
Mercurialis perennis L. 1/8 5
Moehringia trinervia (L.} Clarv. : ; 1/8 5 5
Myosotis arvensis (L.) Hill. 6/10 | 4/10 5 5
Myosotis laxiflora Reichenh. 1/10 8
Myasotis nemorosa Besser 1.10 8
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Myosotis sparsiflora Mikan

1/10

Myosotis sylvatica Ehrh. i 1/8 6
Negundo aceroides Moench (juv.) - 1/10 .

QOdontites vulgaris Moench 110 ; 5

Omalotheca sylvatica (L.) Schultz-Bip. 5 1/8 ‘ 5

Onobrychis viciifolia Scop. 1/10 7 3

Ononis spinosa L. 110 6 i

Onopordum acanthium L. . 1/10 7 4
Oxalis dillenii (Jacq.) Holub 1/10 3 6 5

Papaver rhoeas L. 3/10 1/10 6 5

Pastinaca sativa L. ’ 5/10 6 4

Persicaria lapathifolia (L.) S.F.Gray 1/10 : 6 7

Persicaria mitis (Schrank) Opiz 1/10 110 6 8
Petroselinum crispum (Miller) A.W.Hill. 1/10 , .

Phalaroides arundinacea (L.) Rauschert 2/10 8
Phleum pratense L. . 5/10 ; 5

Phragmites australis (Cav.) Trin. 1/10 1/10 ” 5 10
Pilosella officinarum F.W.et C.H.Schultz " 1/8 4
Pimpinella major (L.) Huds. 1/10 6
Pimpinella saxifraga L. 1/10 " 3

Pinus sylvestris L. (juv.) ; : 1/8

Plantago lanceolata L. 3/10 4/10 1/8

Plantago major L. subsp. major 9/10 5/10 5
Plantago major L. subsp. winteri (Wirtg.) W.Ludwig 1/10 ; .

Poa annua L. 6/10 2/10 6
Poa compressa L. 110 ; 2
Poa nemoralis L. ; ; 4/8 5
Poa palustris L. 2/10 210 : 9

Poa pratensis L. s.|. 110 | 1010 2/8 5

Poa trivialis L. 410 5/10 1/8 ; 7
Polygonatum multiflorum (L.) All. . . 2/8 5 5

Polygonum aviculare L. 7/10 2/10 3 g

Potentilla anserina L. 1/10 2/10 ) 5 6
Potentilla argentea L. ; 1/8 ' 2
Potentilla erecta (L.) Rauschel ; 1/10 : .

Potentilla reptans L. 1/10 2110 6 6
Potentilla supina L. 1/10 2 ,

Prunella vulgaris L. 3/10 1/8

Prunus spinosa L. (juv.) 110 ;

Pulmonaria mollis Wulf. 1/8 : «

Pulmonaria obscura Dumort. y 2/8 5 6
Quercus robur L. (juv.) 1/10

Ranunculus acris L. 5/10 : :

Ranunculus auricomus L. s 1/10 5 6
Ranunculus polyanthemos L. 1/10 3 : 4
Ranunculus repens L. 1/10 6/10 3/8 . 7
Ranuncculus sardous Crantz 1/10 7 8
Raphanus raphanistrum L. 1/10 5 4

Rorippa palustris (L.) Besser 1/10 : 5 10
Rubus caesius L. 2/10 5 7
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Rumex canglomeratus Murray 7710 | 9/10 7 7
Rumex crispus L. 5/10 | 3/10

Salix alba L. (juv.} 1710 : . .
Salvia pratensis L. /10 ; 6 4
Sambucus nigra L. (juv.) ’ 1/8 :
Sanguisorba officinalis L. 1110 5

Scirpus sylvaticus L. i 2710 5 9
Scleranthus annuus L. 1110 : 5
Scorzoneroides autumnalis (L.) Moench 1/10 ; :
Scrophularia nodesa L. 1/10 2/8 5
Scrophularia umbrosa Dumort. j 1/8 6 10
Senecio jacobaea L. 1410 5 4
Senecio viscosus L, 1/10 ; 6 3
Silene nutans L. : i 2/8 5 3
Sinapis arvensis L. 510 | 2110 5 P
Sisymbrium altissimum L. 110 ; ] 3
Solidago virgaurea L. . 1/8 3
Sonchus arvensis L. 110 5 5
Sonchus oleraceus L. 2110 ; s 4
Stachys palustris L. ; 1/10 1/8 7
Stefiaria graminea L. 1/10 ; 4
Stellaria media (L.) Dost. 9/10 | 2/10 4
Stenactis annua (L.} Nees 1/10 110 ‘ ;
Symphytum officinale L. 1/10 | 3/10 2/8 6 8
Tanacetum vulgare L. i 2/10 5
Taraxacum officinale Weber 0H10 7110 5
Thlaspi arvense L. 5/10 | 3/10 5 5
Thymus pulegiocides L. 1/8 4
Tilia platyphyllos Scop. (juv.) g 1/8 ;
Tithymalus cyparissias {L.) Scop. ; 2710 3
Tithymalus helioscopia (L.) Scop. 110 3
Tithymalus platyphyllos (L.} Rafin. 1/10 3 ) ;
Torilis japonica (Houtt.) DC. . 4/8 6 5
Tragopogen dubius Scop. 110 ;
Tragopogon orientalis L. 3/10 ; 4
Trifolium arvense L. ’ 1/10 1/8 5
Trifolium pratense L. 6/10 5/10

Trisetum flavescens (L.} Beauv. s 5/10

Triticum aestivum L. emend. Fiori et Paol. 1/10 .

Tussilago farfara L. 3/10 ’

Urtica dioica L. 5410 5/8

Valeriana officinalis L. 1/8 8
Verbascum austriacum Schott 1/8 :
Verbascum nigrum L. . 1/8 5 5
Veronica arvensisl. s 1410 ; 5 5
Veronica chamaedrys L. 110 | 4/10 4.8 4
Veronica persica Poir. 4/10 5
Veronica polita Fries 5/10 y 6 4
Veronica serpyllifolia L. 3110 . 3
Vicia cracca L. 2110 1/8 5
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Vicia sativa L. 1/10 5 .
Vicia sepium L. ; 1/10 ‘ 2 5
Vicia tetrasperma (L.) Schreb. 1/10 2/10 2/8 5 5
Vicia villosa Roth 2/10 . 6 4
Vignea muricata (L.) Reichenb. ; y 1/8 5 5
Viola arvensis Murray 9/10 2/10 ; 5 :
Viola hirta L. i 1/8 5 3
Xerosphaera fragifera (L.) Sojak 1/10 6 7

Tab. No. 8

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 (-)

Relevé No. 1 2
Locality No. 10 -
Date (Day) 10. 10.
(Month) 4. 4,
(Year) 1990 1990
Altitude (m) 470 460 Ecological demand
Aspect J J for
Slope (o) 3 3 warmth [ moisture
Sample area (nf) 20x 20x (1-9) | (1-9)
30 20 according to

Total cover (%) 70 60 Ellenberg
Cover (E1) (%) 70 60

" (b) O 2
Medicago sativa 4.2 4.2 d
Taraxacum officinale 3 2.1 ] 5
Lolium perenne 1.2 1.2 5 5
Elytrigia repens +.1 2.1 5
Capsella bursa-pastoris 11 1.1 :
Poa pratensis s.l. +.2 1.2 5
Stellaria media +.2 1.2 4
Veronica persica +.1 +.1 5
Poa annua 1.2 1.2 . 6
Rumex conglomeratus 15 +.1 7 7
Dactylis glomerata 1.2 ; 5
Rumex crispus 1.1 5 6
Plantago major +.1 5
Arctium tomentosum +.1 5
Luzula campestris +.2 . 4
Arrhenatherum elatius +.2 5 5
Achillea millefolium +.1 5 4
Carduus acanthoides +.1 5 5
Trifolium pratense +.2 .
Heracleum sphondylium +.1 5 5
Myosotis arvensis +.1 5 5
Arabidopsis thaliana 1.1 : 4
Veronica polita 1.1 6 4
Erophila verna 1.1 6 4
Myosurus minimus 1.1 7 ;
Galium tricorne +.1 7 3
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Text for photographs:

Photo. 1

Locality No. 36 - Patch of alder-trees in a shallow
valley about 500 m south-east of Kunovice (Uherské
Hradisté district).

Photo. 2

Locality No. 2 - slope of a small hillock about
Tkm south of Svétnov (Zddr nad Sdzavou district).
The area where the trapping was done is a dense
vegetation of Trifolium pratense.

Photo. 3

The highest situated locality in South Moravian re-
gion where the occurence of hantaviruses was
confirmed - wide and open, shallow valley with regu-
lated and deepened stream south of Chlumétin village
(Locality No. 1, 650 m a.s.l.).

Photo. 4

The most extreme type of stand where the hantavi-
rus infected populations of terrestrial mammals were
found; it is a solonchak at Hevlin (locality No. 19) co-
vered by Medicago sativa in the less saline places.

Photo. 5

Pasture on south-oriented slope not far from Bylni-
ce village (ZIin district} is a classical permanent grass
vegetation of mesophilic character (locality No. 45,

400 m a.s.l.).
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Fig. 1:

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

gion
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Zprdvy Vlastivédného muzea v Olomouci

€ 2731 56-61,1996

Prispévek k vzacné zastiZitelnym akustickym projeviim nékterych druh
chidstalovitych (Aves: Ralliformes - Rallidae)
Beitrag zu den selten anzutreffenden akustischen Ausserungen irgendeine-
rer Arten der Rallen (Aves: Ralliformes - Rallidae)

Zdenék Rumler

Uvod

Prisptvek je urcen k praktickému pozndvanf relativné nejcastéji se vyskytujicich a spe-
cificky pfiznacnych ptac¢ich hlast ve volné pfirodé a zabyva se t€mito 5 taxony: Crex crex,
Rallus aguaticus, Porzana porzana, P. parva a P. pusilla (Ceské ndzvy taxonu viz ve vysled-
kové &4sti). Autor timto navazuje na svou praci o akustickych projevech nékterych druhd
dravcd a sov (RUMLER 1994 a), zejména pouZzitim 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 referovdno jiZ v roce 1991 a to na ce-
lostatn( konferenci ,Ptdci mokfadu a jejich ochrana”, porddanou MOS v Pferovg, ale
vzhledem ke zna¢nému pozdrZeni a nadélanym chybdm redakci MOSu oproti odevzdané-
mu rukopisu u 1. studie (vytisk byl distribuovdn aZ v roce 1994 namisto 1992, spolkovd
redakce nepfedklddala korektury autorim ped findlnim tiskem), jsem se rozhodl pro publi-
kovdni dalgf ¢asti v tomto odborném periodiku.

Cast vysledkt vénovanych zafazovani nejcastéji frekventovanych hlast v piirodé do roz-
mezi tdnového spektra, je u vybranych druht interpretovdne zcela origindlné. Ténové
zafazovdanr hlast a jeho porovnavaci studium, véetné souvislosti odpozorovanych a v pfiro-
dé zaznamenanych projevi chovdnf( ptaku (etologie), otevird nové moznosti zdkladniho
vyzkumu problematiky vnitro - a mezidruhové komunikace. Ténové zafazovdni hlast navic
oceni i hudebné vnimajici ornitologové.

Tak jako v 1. studii, je i zde opétovné feSena otdzka Ceskych transkripci hlasd a to slucho-
vym porovnanim akustickych snimkd s transkripcemi uvddénymi v obecné dostupné
literatufe nasi i cizi, zejména pak némecké. O nevhodnosti prejimdani hlasovych transkripci
beze zbytku z cizich dél do ¢eskych jsem se jiZ zminil a zddvodnil tuto zdleZitost jiz v 1.
studii (RUMLER 1994 a). | v této préci jsem se pak pokusil upfesnit ¢eskou transkripci nej-
Castdji frekventovanych hlasi u zde uvddénych druhd do zapamatovatelngjsi formy pro ryze
praktickou pomoc ornitologiim v terénu.

Podékovdni ndleZi pfedevsim RNDr. J.Sitkovi, C5c, za moZnost zapGjceni pro vétsinu
Z nds obtiZzné dostupného, aviak pozoruhodného dila, jakym bezesporu je monografie
GLUTZe et al.(1973), dédle pak RNDr. et RNDr. F.Handkovi za konzultace a pomoc s cizoja-
zyénymi odbornymi preklady.

Materidl a metodika

1. Uréovaci kli¢e a dostupné monografie pro prdci v terénu, v nichZ lze najit hlasové tran-
skripce k vzdjemnému srovndvdni - viz seznam literatury.

2. Akustické snimky - magnetofonové nahravky hlast vybranych druhd z vlastnf soukro-
mé fonotéky. K analyze poslouZily jak vlastni snimky, tak snfmky zfskané ze Spolkové
republiky Némecko. Ptivod nahravek je tedy : RUMLER - ZANONY, HEINZ-ROCHE, MIL-
LER et al.
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Pocet analyzovanych snimku u studovanych druht a pavod vlastnich nahrdvek:

Crex crex - 3 snimky obsahujici 68 jednotlivych hlasti samct z obdobf toku. Vlastni na-
hravka - 1 snimek s 20 hlasy - pofizena v posledni dekddé més. kvétna 1984 na lokalité
Kfelov u Olomouce, v polich prostoru két 282 Dilovy vrch a 274 Vinohradky.

Rallus aquaticus - 3 snimky obsahujici 63 jednotlivych hlast 3 typa. Vlastni nahrdavka -
1 snimek s 23 hlasy - pofizena v poslednf dekddé més. kvétna 1988 na lokalité SPR Plané
Loucky, v mokrfadu u Mlynského potoka, severné nedaleko Olomouce.

Porzana porzana - 3 snimky s obsahem 102 jednotlivych hlast samct z obdobi toku.
Vlastni nahrdavka - 1 snimek s 32 hlasy - pofizena ve stejném obdobf a na stejné lokalité jako
u predchoziho druhu. .

Porzana parva - 2 snimky s obsahem 52 jednotlivych hlast 2 typt. Oba snimky ptvodem
ze SRN.

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

3. Pouzité pfistroje k analyzdm hlast: 2 elektronické klavesové ndstroje YAMAHA, 1 s ves-
tavénym syntetizatorem. O bliZsich podrobnostech jak nastroja, tak nahrdvacf techniky
a hlavné vlastni metodiky analyz hlasu, jsem se zmiroval jiz v pracech citovanych v dvodu.
Zde je jen tfeba zopakovat, Ze zakladni fada spektra hudebnich ténu s relativni vyskou po-
stupu pfi temperovaném ladénf a tudiZ i jednotek, do nichzZ jsou jednotlivé hlasy z nahravek
pfifazovdny, je zamérné znacena velkymi pismeny takto: C-CIS-D -DIS-E-F-FIS- G -
GIS - A (komorni ladéni 440 Hz) - AlS - H - C. Zcela shodnymi tény - jednotkami - jsou :
CIS = DES, H = CES, Es = DIS, E = FES, GES = FIS, AS = GIS, B = HES = AIS pfi postupu hlast
dolG. Pfitazovani jednotlivych hlast ptéki z nahravek do ténového spektra je provddéno po-
slechové - se ztotoZnénim jejich vysky, sily a barvy - paralelnim zachycenim hrou na
ndstroj, ktery pak findlni parametry zaznamendava na svém displeji. Druhy ndstroj slouZil ke
kontrole vysledka.

Ve vysledcich je u kazdého studovaného druhu ptdka nejprve zpracovan piehled tran-
skripci dosud poznanych a nejcastéji uvadénych typu hlast. Nésleduje analyza zvukovych
nahravek, opét nejdrive uvedenim formy transkripce, jak by ji vnimal autor u toho &i onoho
typu hlasu, a pak teprve jim zjisténé pfifazen k pfislusnym jednotkdm ténového spektra. Zjis-
téné jednotky jsou elementarnim materidlem k pozndvéni obsahu vnitro- a mezidruhové
hlasové komunikace u ptdkd a z ni vyplyvajicich reakci. Piiklady komunikaci na tomto prin-
cipu - viz RUMLER 1994 b,

Pouzité zkratky Casto citovanych autorti v rozborech transkripcr:

BA - Balat, BE - Beme, BR - Brehm, CR - Creutz, CE - Cern)?, FE - Felix, GL - Glutz, HA -
Hanzak, HE - Heinroth, HU - Hudec, JI - Jirsik, KN - KnéZourek, MA - Makatsch, PEC - Peci-
na, PET - Peterson, ST - Stresemann, VI - Vil¢ek.

Vysledky

1. Ch¥astal polni - Crex crex

Transkripce: Nejcastéji popisovanym hlasem je teritoridlnf hlas samcu, zngjici vytrvale
a jen s nepatrnymi 1 - 3 minutovymi prestavkami. Je to daleko slysitelné dvojslabi¢né ,réprép
réprép” (BA,BR,HA,HU). Jeho modifikace : ,rék - rék - rék” (BR), ,errr-errr” (PEC), ,rerrp -
rerrp - rerrp” (CE,FE, zfejmé pfevzato od ném. autord CR,MA PET,ST), ,errp - $nerrp” a do-
konce ,chik¥ - chiki” (KN), ,krek-krek” (KN,BE), ,rrerrp” (JI,VI), Lkrép” (VI), v ném.
publikacich jesté ,rarrp, rarrp” (HE,GL). Uvedeny hlas je charakterizovdn rGizné: gkrtanf, jako
bychom jezdili prsty (CR) nebo dfivkem po zubech hiebenu (BR,JI,HA,CR), ¢i $krtani hiebin-
ku o krabicku zdpalek (FE). Pfed kazdym timto zvoldnim m4 byti zblizka sly3et jesté jakési
huknuti (PEC), tiché ,kurr” (MA). Dal3i popisované hlasy kontaktni (ambivalentn): vabenf
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mezi samcem a samici je slabé kvokdnf ,kji kje kje” (KN), podobny hlas vyddvd samice
k mladatam - ,kji kjo kje“ (BR cituje Bechsteina), v ném. ,kjii kjo kjd” (GL) a jako varovani
,chot, chot, chotu, chotu” (GL). Kromé toho se samec se samici hlasové mazli tichym jako-
by koti¢im mruéenim - usadf se u sebe a pfedou a vréi jako kocky (BR). Stejné zvuky jsou
té# pfisuzovany souboji sokii (KN). Samice se na hnizdé ozyvd jednotlivymi zvuky - ,pet”,
,queck”, v rozrugeni pak ,puriipe” (MA). Hlas ,kiok” md podobu s hlasem bélofita (Oenan-
the oenanthe) (GL,HE).

Analyza: Jedinym a tim i nejfrekventovan&j$im hlasem v nahravkdch byl teritoridlnf hlas
samctl. J4 jej sly$m a transkribuji jako dvojslabi¢né  krrek krrek, krrek krrek..., v mdlo pii-
padech jako ,err err, err err...”. Tento hlas osciluje mezi tény F a FIS, pfi¢emZ ton F je
dominujici. Jen tetina z celkového pottu 63 analyzovanych hlasi tohoto typu se pfiblizovala
k ténu FIS a z téchto zase 59 % dosahovalo jen poloviny kroku, tzn. Ze tén F pfevy3ovalo
o Ctvrttén. |

2. Chidstal vodni - Rallus aquaticus

Transkripce: Na lokalité se prozradf hlavné svym hlasem, ktery je velmi silny, svérazny
a spfée ndm pFipadd, jako by se ani nejednalo o ptaéf zvuky. je to smésice chraplavych, vr-
givych, bruéivych, bublavych a kvigivych zvuki (JI, BOUCHNER 1972). Brucivy zvuk,
promiseny jakoby kvikdnfm vyd&seného selete - kdo jej jednou v pfirodé poznd, nikdy uZ jej
nezapomene (HA). Shodné tyto hlasy popisuji i ostatni autofi (PEC,CE,VI,MA,BA,
HE,ST,HU,PET). Nej¢ast&ji popisovanym hlasem samce v blizkosti hnizda je fada zrychluji-
cich se krétkych tént, které ke konci klesajf, aby vzapéti presly v kvikot a brugivé zvuky. Jeho
popisy: ,kep kep kep kep kep (5x) kip kip kirrr” (FE), nebo ,gep gep gepgepgepgerrr...” (BA),
v néméiné pak ,kép-kop-kep-kep-kip-kip-kirrr...” (MA), 167 i jako teritoridlnf hlas - v modifi-
kacich ,tjick-tjick-djifrr (tjifrr)” (CR,GL) &i ,tig-tig-tig-brrriot” (CR). Casto je pred timto
hlasem zblizka zaznamendvan dalii, zcela samostatny hlas, zngjicf jako ,kruff“ (CE) nebo
,krruih“ (FE piebird od MA) a jeho modifikacemi jsou ,kruiihk” (CR), ,krrihk” (HE,GL), ,kru-
ieh” (GL), jez mGZe byt zdroveni i varujicim hlasem pfi vyrudenf. Transkripce hlasu
pfipominajiciho prasedi a jiné kvikdnf, jimz disponujf ob& pohlavf: ,kruih kruih kruih” (PET),
Jkrii kreriii ker ker” (HE), vystizngji jako ,chruie trie trie - chruie trie trie” (HE). Vdbenf a hia-
sy u hnfzda jsou obvykle velmi tiché. Patfi sem: ,gik* (HU,PEC,KN) nebo ,pit”
(HU,FE,PEC,CE,GL), ,pitt-pitt” té7 jako vystrazny hlas (GL), ddle ,gek-gik” nebo ,kiz gek”
(KN), v jinych modifikacich ,gisk” (1), ,lisk” (VI), ,tilk” (BE). Do stejné kategorie patii hlasy
Jkiirk”,  krock - krock” a ,kurrckurrkurr...”, ,zick-zick” nebo ,zieh-zieh” (GL). Mlddata se po
vylthnutf ozyvaji zvonivym ,fich” nebo ,pieh” &i ,pi-pdh” a po opusténi hnizda ,tritk,tritk”,
pak jako Sestitydennf ,tjk-tik-tjk-trik” nebo ,jjit-jjit” (GL). Za tahu se letici ptdci ozyvaji vyso-
kym ,gick” (GL), nebo pifjemng zn&jicim ,krrik” (KN) s modifikacemi ,kriitk”, , kriiip” (BR),
Jkrrihk” nebo ,krieb” (GL). Problematickym se u tohoto druhu jevi hvizd ,vuitt !” (KN),
v modifikacich ,vuit” (BR,J1,VI) nebo ,uit-uit-uit” (BE). V tomto odkazuji na srovndni s tran-
skripcemi u chidstala kropenatého (Porzana porzana).

Analyza: Typ teritoridlniho hlasu tokajfciho samce sly3fm a popisuji ve formé , trji-tri-trji-
tji-tji-tji-tititititi”, po kterém ndsleduje obvykle kvikot. Hlas za¢ind ténem F na prvych 3-4
pomalych slabikdch, aviak jiZ pfi druhé spoluzazniva k tomuto ténu jesté tén E a pfi dal3ich
zrychlujicich se frekvencich klesajf spoluzngjic, vidy nejméné 2 tény, postupné aZ k ténu
DIS. Navazujici kvikdni, nejméné 6 x za sebou, je pfekryvajfcim se souzvukem ténd shod-
nych s dalsim hlasem. Tim je jednotlivé slysitelné ,krrifi”, jemuZ Casto pfedchdzi prvné
uvedeny typ hlasu. Lze jej analyzovat jako prekryvajici se souzvuk téni D - E - F, ktery za-
¢ind ténem D a kon&f hlasitostn& dominujicim ténem F. Tiet typ hlast z nahrdvek,
charakterizovany jako rizny kvikot pfipominajici hlas malého selete, je rozsitenym souzvu-
kem tén D-DIS-E-F-FIS, ktery obcas vysko&l i o oktdvu vyse a rozsifl se aZ k ténu GIS.
PFesto i tento typ hlasu osciluje kolem nejvice slysitelného ténu F.
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3. Ch¥astal kropenaty - Porzana porzana

Transkripce: Nej¢astéji popisovanym hlasem je opétovné jako u pfedchoziho druhu teri-
toridInf hlas samct. Je to mnohondsobné opakované a kratce znéjici ,huit huit huit...”,
pfipominajic zvuk pfi $vihdni proutkem (HU,FE,PEC,CE,MA). Modifikované transkripce to-
hoto hlasu : ,ujt“ (BR), ,huid” (ST), ,u-hit,u-hit (1), ,huet” nebo ,h(u)it” (BA), ,huitt (GL),
_hiitt (CR), ,uit, uit (BE), ,vhit-vhit” (VI), ,tuiit” (HA), ,kvit kvit” (HU), ale i méné vystiZné -
Jkvit” (KN), ,pitt,jat,witt” (CR) &i ,kick-quick” (ST). Samice odpovida samci ,tji(t)b” (GL).
Hlas samce slydeného tplIné zblizka je transkribovan ,u u (w)huitt” (GL). Tokajicf samec se
ma4 navic ozyvat jedté vytrvale opakovanym monoténim hlasem, jeZ pfipomind tikani kyva-
dlovych hodin. Tento hlas je popisovan formou ,tryk trek, tryk trek...” (HU,PEC). Jinym typem
hlasu je méné vyrazné, nenapadné, vysoko zné&jici jednoslabi¢né a bohuzel pismeny tézko
popsatelné vdbenf (HU). Dal$imi uvddénymi hlasy jsou dle Glutze: Samice svoldva mladé
energickym , ke(d)ck” nebo ostrym ,tschik”. Stafi u hnizda se ozyvaji intimné ,dug-dug-dug”
nebo ,gug-gug-gug”, téz kiouravé ,brrr-brrr-brrr-brrr nebo , brrrrrrrr?, Drzime-li ptdka
v ruce, napf. pfi krouzkovdni, muzeme sly3et ,kreck” nebo ,kriek”. Mlddata se ozyvajf po
3 - 6 sec. pauzdch ,tji(e)”, nebo vysokym ,sch-ib”. Ro¢nf ptaci pak ,kiek” nebo ,kjiehk”, coz
muZe byt i hlasem pro tento druh typicky za letu, tzv. Flugbalz.

Analyza: Jedinym a tim i nejfrekventované&j$im hlasem, ktery byl v nahrdvkach k dispozi-
ci, byl teritoridlni hlas samcu. Ja jej sly3im a popisuji jako jednoslabi¢né ,vuit - vuit...”
pfipominajici opravdu zvuk vydavany rychlym Svihanim proutku. Co se tyce jeho zafazen(
do ténového spektra, pak je tento hlas rychlym a postupné rozloZzenym akordem t6na D - DIS
- E - F se silng doznivajicim poslednim ténem. Pouze u pétiny z celkového analyzovaného
mnoZstvi tohoto typu hlasu §lo na konci frekvence o mitné zvy3eni k ténu FIS a to o polovi-
nu kroku, tzn. o ¢tvrttén v temperovaném ladéni. U naprosté vétsiny snimki zde viak
vystupuje jako dominujici ton F!

4. Chrastal maly - Porzana parva

Transkripce: Nejvyraznéj$im hlasem je i zde opét hlas tokajiciho samce, ktery se sklada
podobné jako u ch¥dstala vodniho (Rallus aquaticus) z fady po sobé jdoucich, ke konci kle-
sajicich a postupné se zrychlujicich tén. V hlase vynikaji vokdly : 0, u, G, i, e, a (u casto
prechazi do i, i do e a obrdcené). Zagdtek této hlasové fady je popisovan jako kvékavé Ve
nebo ,kvek” (HU), ,bek”, které je Gdajné stejné s hlasem vabeni (BA). Vlastnf fada pokracu-
je ,kvi kvd kva...” (HU), ,kvé-kvé-" (PEC), ,,kvek-kvqk-kvek” (VI), ,kik kik kik” (KN,JI), ke ke
ke...” ¢i ,wib wib wib...” (MA), ,gug gug gug gu” (CE), v némciné psdno ,bag bag bag brrr*
(CR), ,quek quek quek” (PET), ,wile)p - wale)p - wale)p” &i ,quale)ck quale)ck quale)ck...”
(GL). Klesajicf tony fady jsou popisovany jako ,kua kua...”, ko ko...” (BA). Dalsim hlasem,
jeZ se muzZe Casto v obdobf toku objevit, je vystrazné a pronikavé ,tyrid”, kippuk” ¢i kir-
ruk” (HU), v némciné popisovano ,tjiuck” (GL), taktéz i stdle opakované SJkarrr...“ (HU).
Samec mUlzZe ve svém teritoriu vystrazné varovat volanim ,tscheck tscheck” nebo ,keck
keck”. Hlasem pdru byvd ,vjuitt - kvorr” (GL,BE), také ,vot-vot-vott” (BE), v némciné psano
twlu)tt, tw(u)tt” (GL). Nesparovana samice misi zvuky typu ,pop” a ,porrr”, obvykle viak
ndsleduji v fadé ,pop pop porrr” (MA). Tento typ hlasu byl dffve myIné povaZovén za hlas
Porzana pusilla (BA). U hnizda se staff ptdci ozyvajf ,dug-dug-dug” a ,tré(e) - tré(e)”. Nedav-
no narozena mlddata nejprve pipaji ,titititdiiii, tititi, tititiiii” nebo ,psipsipsipsiii” (HE),
vzrostlejsi ,wi-wi-wi-wi” nebo ,wit-wit-wit” (GL).

Analyza: Z nahravek mohly byt studovdny tfi typy hlas. Prvnim typem je teritoridlnf hlas
samce z obdobi toku, sloZeny z fady téna, které transkribuji ,kli - kli-klikliklaklakva...”. Nej-
prve slySime, tu vice tu mén€, jasnou hldsku 1, v klesajicich zvucich ke konci hldsku ,v”.
Cel4 tato fada probiha po dvojténech, kdy po&atecni 3 - 4 zvuky zastupuji ve spektru spolec-
né tény F + FES, dal3f dva E + ES a pak uZ rychle nasleduji klesajici dvojtény DIS + D, D +
DES, CIS + C a C + CES(=H). Celkovy prabéh ténové fady je u tohoto typu hlasu ve sméru
sestupném od ténu F po tén H. Druhym nejfrekventovanéjsim hlasem je dal3f teritoridIni hlas
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samce, ktery byvd povaZovdn za vystrazny. Jd jej slySim a popisuji jako monoténni, v nepra-
videlnych pfestdvkach se stile opakujici hlas, ktery svym zplsobem velmi vzddlené
ptipomind hlas kéngte (Buteo buteo). Znf jako  karrrr..”, v modifikacich jesté snad jako
Jarrer.”, kvarrer” & kuarrrr”, Jeho za¢atek je durazny a hlas s typickou hlaskou ,r” klesd
a ztraci se. Ténové tu jde o rozloZeny rychle znéjici akord klesajici ve sméruton0 E-E- D -
C do ztracena, kdy prvy vyrazny tén F je jen velmi ojedinéle nahrazovan ténem E (v celé
analyze pouze 3 pfipady z 26) a nejslabsim ténem akordu je pochopitelné kone¢né C. Tre-
tim typem byly v nahrdvkdch dalsi jednotlivé hlasy, které sly$fm a popisuji jako ,kvé - kva”
na tonu C a které po dynamické strance byly jiz mdlo vyrazné (slyditeln¢ zfejme jen z bez-
prostfedni blizkosti). Z etologického hlediska patif tento typ k hlasim komunikativnim -
ambivalentnim.

5. Ch¥astal nejmensi - Porzana pusilla

Transkripce: | u tohoto druhu je nejéast&]i popisovanym hlasem teritoridlni hlas tokajfctho
samce. V jeho pfipadé jde o fadu velmi rychle nésledujicich zvukd, které nezngji ani jako
ptaci hlas. Spe se to podobd zvuku pomalu se otdcejici dievéné détské fehtacky (HU,PEC).
Tato fada zvuk(i maze znit bud ve stejné vysi, nebo pfechodné mimé poklesdvd, Z vetsi
vzdalenosti se tento hlas podoba hlasu zelenych skokanti - Rana esculenta a R. lessone (HU),
a pokud je kratgi, tak i hlasu &irky modré (Anas querquedula) (BA). ProtoZe jde v tomto pfi-
padé o velmi vzdcného zatoulance, je tfeba pfi registraci vyskytu tohoto druhu
bezpodmine&n& nutné i pfimé pozorovdni ptdka na stanovisti (BA). Popis uvedeného hlasu:
serrrrrerr,. (MA), trrrrr..“ (BA), Lbrrr.. (CR), ,trerer - trrerr - trerer - trerrr - treerr” vZdy po 2 - 3
sec. pauze (GL). Jinymi hlasy samc v obdobf toku jsou: kitouravé ,ter ter ter” (ST), nebo ,ter-
rer-rer-rer-er” (GL), ddle ,tjick-tjick-tjiirr” (GL) a jako vybusny trylek ,kik kik kerrrr” (CE).
Samice samci prizvukuje ,pock-pock-porrr”, v jiné varianté tje(@k-fjeldk-tjeldk” (GL). Zvu-
ky vdbenf jsou: hvizdavé a prodlouZené ,kiiiik”, ddle ,kik kik kik”, jeZ je podobné vdbeni
strakapuda prostfedniho (Dendrocopos medius) (BR cituje Neumanna), nebo ki ki ket ket”
(1), pak slabsi  kve-kve-kve” (VI) podobné hlasu skokana zeleného (Rana ridibunda) (GL).
Cerstvé vylthla mlddata krdtce pipaji - ,i” nebo ,pi”, pozdgji se ozyvaji nejprve ,tirrr-tlrrr-
tirrr” nebo ,birrr-birrr-birrr”, vzrostld pak protdhlym ,schieb” nebo ,pie” (GL). Posledné
uvedend transkripce miize byt téZ hlasem ch¥dstala nejmensiho za letu. Jiné zvuky mohou
byt je¥té obdobné s hlasy pfedchoziho druhu (Porzana parva), eventudlng s hlasy jinych
chréstald.

Analyza: Jedinym a tim i nejfrekventovanéjdim hlasem v nahravkdch byl teritoridIni hlas
samcu. Ja jej slySim a popisuji jako déle zaznivajici ,trrrrerrrrrrr... - treererrrrrr..”, mdlokdy
Jtyrrreerre. .V ténovém spektru vytvafi vzorec FIS - F - FES (=F) - F - FIS, z n¢ho? je zfej-
mé, Ze cely tento zvuk osciluje kolem ténu F.

! Zavér

Na zakladé provedené analyzy zpracoval autor vlastni éeskou transkripci relativne nejcas-
t&ji slySenych hlast u vybranych druhu ve volné pfirodé. Zaroveii se pokusil zafadit tyto hlasy
do ténového spektra pro hudebn& vnimajici ornitology. Tento pokus u hlasovych projevi
chiéstalovitych je v Ceské republice délan poprvé.

Zafazeni do ténového spektra je u studovanych druhti nésledujici: Crex crex - £ - (FIS),
Rallus aquaticus - D - DIS - E - E - FIS - (GIS) (podtrZeny tén je dominujici), Porzana porzana
-D-DIS-E-F, Porzana parva-H - C-CIS- D - DIS - E - F, Porzana pusilla - E - E - FIS,
U viech vybranych druhi dominuje tén F.

Lze predpoklddat, Ze dominujici tény v hlasovych projevech ptédka budou mit nezanedba-
telny vyznam pro hlub3f studium a pozndvani vnitro- a mezidruhové komunikace.,

Zusammenfassung

Auf Grund der durchgefiihrten Analyse bearbeitete der Autor seine eigene tschechische
Transskription der hérbaren 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 -_E
- (FIS), Rallus aquaticus - D - DIS - E -_F -FIS - (GIS) (der unterstrichene Ton dominiert), Por-
zana porzana - D - DIS - E - F, Porzana parva-H - C-CIS - D - DIS - E - E, Porzana pusilla
- E - F - FIS. Bei den ausgesuchten Arten dominiert Ton F.
Man kann voraussetzen, dass die Dominanztone in den Stimmendusserungen der Vogel
unvernachlissigte Bedeutung fiir das tiefere Studium und das Erkenntnis der Artsinneres- und
Zwischenartskomunikation haben werden.
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Zpravy Vlastivédného muzea v Olomouci

¢.273: 62 - 65, 1996

Chalcedon z lomu na cenomanské piskovce u Maletina na Moravé
Chalcedony from the Cenomanian sandstone quarry near Maletin
in Moravia

Jitr Zimdk, llja Pek

Uvod

Chalcedon byl zjiitén v piskovcovém lomu u obce Maletin (obr.1), v némz jsou tézeny
svrchnokfidové piskovce (cenoman, perucko-korycanské souvrstyi, orlicko-Zddrsky litofaci-
alni vyvoj Ceské kifdy). Lom md v souasné dobé rozméry cca 70 x 12-15 m a je
provozovan R. Jefdbkem (Maletinskd hut - Sternberk).

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

Stru¢na charakteristika hornin

Piskovce odkryté v maletinském lomu jsou zpravidla nazloutlé, nékdy jsou v nich pritom-
ny prouzky zbarvené az téméf fialové, V n&kterych partiich piskovcd se hojné vyskytujf
viceméné kulovité agregdty pyritu o velikosti 10 mm (jen vyjimeéné aZ kolem 5 cm). Pyri-
tové agregaty jsou vétiinou siln& limonitizovdny a piskovec v jejich okolf je okrové zbarven
druhotnymi infiltracemi oxy-hydroxidi Zeleza,

Piskovec je tvofen anguldrnimi aZ subovdlnimi zrny kfemene o velikosti 0,02 - 0,2 mm
(vyjimeéné aZ 0,5 mm), v mendm mnoZstvi jsou pfitomny klasty silné sificifikovanych hor-
nin (kromé kifemene lze v téchto kiastech rozli3it muskovit a silné silicifikovany Zivec).
Hojny je glaukonit, jenz nejcastdji tvoff pfiblizné kulovité, silné limonitizované agregaty.
V podobé drobnych izometrickych zrnek nebo i krychli¢ek byl ve studovanych vybrusech
zjistén pyrit.

Tmel maletinskych piskovei je tvofen vylu¢né kifemitou hmotou s proménlivym stupném
krystalinity. Je pravd&podobné, Ze kfemity tmel ve své soutasné podobé je produktem
transformace amorfntho (opdlového) tmelu. V zdvislosti na stupni krystalinity je tmel sloZen
7z chalcedonu nebo zrmitého kiemene, Chalcedon obvykle tvoif sférolity o poloméru aZz
0,2 mm, jejich# vldkna maji negativni rdz délky. Rekrystalizacf téchto sférolitd vznikaji pa-
prscité agregaty slozené z vyrazné anizometrickych kfemennych zrn, jejichZ protaZeni
zhruba souhlasi se smérem pvodnich chalcedonovych vidken. Casto Ize pozorovat, Ze re-
krystalizaci chalcedonovych agregétt se vytvofila mozaika sloZend z drobnych
izometrickych zrnek kfemene.

V piskovcich se relativng hojné objevuji schranky foraminifer (fragmenty nebo i téméf
celé schrdnky) a hojné i jehlice hub (obr.4). Pivodni hmota schranek byla silicifikovdna
a nynf je sloZena z drobnych alotriomorfnich zrnek kfemene. Vnitin( prostor schranek vy-
pliuje bud mozaika velmi drobnych kiemennych zm (jejich rozliden v optickém mikroskopu
je témé¥ nemozné) nebo je vnitini prostor schranky vypInén sférolitickym chalcedonem,
jenz je alespofi z &dsti rekrystalovdn na paprscité agregdty kiemennych zrn. U nékterych

“~fragmentti komurek foraminifer je patrna silnd pigmentace. Tmavy, mikroskopicky blize ne-
specifikovatelny pigment tvoif ty€inkovité dtvary, orientované kolmo k povrchu komarek.
Rovnéz jehlice hub (at kompletni nebo fragmenty) jsou tvofeny agregdty velmi drobnych
kiemennych zrnek, ¢asto provazenych sférolitickym chalcedonem.
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V piskovcové sekvenci jsou pfitomny masivni, Sedavé Zluté rohovce, které tvoff podiize-
né nepravidelné az pribézné polohy nebo velmi ploché ¢ocky. Jejich mocnost jen
vyjimecné pfesahuje 10 cm. V klastické sloZce rohovc silng prevlddd kfemen. Pokud jsou
klasty tvofeny agregdty nékolika kiemennych zrn, |ze pozorovat pronikani kiemitého tme-
lu podél intergranuldr do kfemennych klasti. Méné Casto jsou v rohovcich piitomny klasty
velmi silné silicifikovanych hornin, Supinky muskovitu a silné pfeménéného biotitu (?).
Glaukonit byl v rohovcich zjistén jen v podobé ojedinélych relikta. Jen zcela vyjimeéné jsou
pfitomny drobné krychli¢ky limonitizovaného pyritu. Tmel rohovct je vyluéné kiemity
a stupném krystalinity odpovidd chalcedonu az zrnitému kiemeni - podobné jako v pfskov-
cich Ize pozorovat sférolitické agregaty chalcedonu, které postupné prechézeji do agregatu
tvofenych relativné vétSimi zrny kiemene (obr. 3). Stejné& jako v piskovcich jsou i v rohov-
cich hojné rekrystalované schranky foraminifer a jehlice hub, aviak jejich zachovanf je
méngé pfiznivé neZ v psamitickych hornindch.

Chalcedonové zilky v piskovcich

LokdIné se na sténdch puklin v piskovcich objevujf jemné povlaky mléené bilého aZ na-
modralého chalcedonu, pfip. chalcedon v podobé jemnych Zilek tvofi vypli nékterych
puklin. Tyto povlaky ¢i Zilky sestdvaji z vldknitych agregétti chalcedonu, pii¢emz chalcedo-
nova vldkna narustajf pfiblizné kolmo na stény puklin. Je pravdépodobné, Ze pivodné 3lo
o opdl. V nékterych povlacich ¢i Zilkdch Ize rozlisit vice generaci kiemitych hmot. Na obr. 2
je zachycen povlak kfemité hmoty, jenz je sloZzen ze dvou z6n s odlignym stupném krystali-
nity: star$i z6na o mocnosti cca 0,06 mm (na snimku méné zfetelnd) je sloZena z drobnych
alotriomorfnich zrnek kfemene; mladsi zéna o mocnosti cca 0,3 mm je tvorena vldknitym
chalcedonem.

Na infraCerveném absorp&nim 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 absorpcni pasy na 460, 780, 1080, 2330 a 3420 cm a slabsi absorpénf( pasy na 700,
1515, 1620 a 1870 cm' (absorp¢ni pdsy na 1080 a 3420 cm™ jsou velmi $iroké, zejména ve
spektru rohovce). Za pouZitf metody Plyusninové (1979) Ize z charakteru IC spektra usuzo-
vat na nizky stupen krystalinity obou analyzovanych kfemitych hmot.

Zaver
Ziskané poznatky doklddaji transformaci kiemitych hmot v priibéhu vyvoje maletinskych

pfskovcl a jsou v souladu s obecné platnym schématem vyvoje tmelu tohoto typu hornin.
Prace je soucasné pfispévkem k topografické mineralogii ZabrezZska.

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 Zimdk, CSc.

Pfirodovédeckd fakulta Univerzity Palackého
Svobody 26, 771 46 Olomouc.
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Obr.1. Lom na cenomanské kvadrové piskovce u Maletina (stav v roce 1994).
Foto R. Mordvek.
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Obr. 2. Povlak chalcedonu na pukliné v piskovci.
Vybrus. Zkfizené nikoly. x 85.

Obr. 3. Sférolitické agregdty chalcedonu v rohovci.
Vybrus. Zkfizené nikoly. x 125.

Obr. 4. Piskovec s fosiliemi (textullaridni foraminifera - vlevo,
jehlice houby - vpravo) Vybrus. Zkfizené nikoly. x 85.

65



Zprdvy Vlastivédného muzea v Olemouci
¢. 273: 6b-69, 1996

Dokumentace vyznamnych mineralogickych lokalit u Sobotina
a Marsikova v roce 1994. Cést . - terénni prdce
Dokumentation der bedeutenden mineralogischen Lokalitdten bei Sobotin
und Marsikov im Jahre 1994. Teil |. - Terrainarbeiten.

Pavel Novotny

Uvod

Piirodovadny tstav Vlastivédného muzea v Olomouci dlouhodobé orientuje svou védec-
ko-vyzkumnou a sbitkotvornou €innost na dzemf Jesenik(, které je z mineralogického
hlediska jednou z nejvyznamné&jiich oblasti Ceské republiky.

V roce 1994 provadéla Vlastivédnd spole¢nost muzejni v Olomouci komplexni dokumen-
taci vyznamnych mineralogickych lokalit v katastru obcf Sobotin a Marsikov, nachdzejicich
se sv. od okresntho mésta Sumperka, Tyto prace byly sou¢dstf dkolu Ministerstva kultury
Ceské republiky, zam&Feného na uchovani a zvefejnéni movitého kulturniho bohatstvf regi-
onu Ceské republiky.

Ukol si klade za cil zejména:

- Komplexnf grafickou, fotografickou dokumentaci a pfipadné videodokumentaci vyznam-
nych mineralogickych lokalit u MarSikova a Sobotina, véetn& topografické lokalizace v mapé
1 ¢25 000,

- Zachranny sbhér viech zastiZzenych typt hornin a minerdld, véetné odb&ru minerdlt pro
analyzy {(mineralogicko-identifika¢ni prace).

- Vybudovénf nau¢né mineralogické stezky.

- Zpracovan( videodokumentu zaméfeného na dokumentaci ovéfovanych lokalit, na kra-
jinotvornou aktivitu a propaga¢nf cile dané oblasti.

Resen( problematiky je rozvrZeno do obdobf let 1994 a% 1996. V roce 1994 byly reali-
zovany terénni vykopové a dokumentadni prace, v r. 1995 budou vyhodnoceny analyzy
a v roce 1996 budou souhrnné zpracovany ziskané poznatky.

Realizaci dkolu zajistuji pro VSMO pracovnici Pfrodovédného tdstavu Vlastivédného
muzea v Olomouci.

Obsahem tohoto piispévku je specifikace a sumarizace terénnich praci provedenych
v r. 1994 a predbé#né zhodnocenf vysledk mineralogického vyzkumu lokalit. Analytické
prace a srovnan{ soutasného stavu lokalit s literdrnfmi ddaji budou uvedeny v pfiStich &islech
Zprav VMO.

Terénni prdce

Ovéfovaci a dokumentaén( préce se tykaly t&chto lokalit: Schinderhtibl (neboli Rasovna),
Scheibengraben (Stfelecky dal), Steinhibl, Smréina (€ili Storchberg), Pfarrerb (rovnéz zvany
Farsky vrch), Viebich, Rauchbeerstein a Grandtové skdla. Jednd se o nalezi$té dobfe zndama
celé geologické vefejnosti.

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

- ziskdni dostate¢ného mnoZstvi informaci o stivajicich minerdlnich paragenezich, o vy-
voji mineralizovanych struktur (Zil, puklin aj.) a pro srovndnf s literdrnimi udaji,

- pozadavka na ochranu pfirody a vyznamnych mineralogickych lokalit.
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Rozsah zemnich praci byl stanoven po dohodé se Spravou Chranéné krajinné oblasti Je-
seniky v Malé Mordvce, referdtem Zivotniho prostfedi Okresniho dfadu v Sumperku,
Obecnim dfadem v Sobotiné, Obecnim dfadem ve Velkych Losindch a akceptovdny byly
rovnéz pfipominky majiteld pozemk.

AZ na lokalitu Steinhtbl byly na viech uvedenych lokalitach vyhloubeny prizkumné ryhy
bagrem. Na lokalité Smrcina ryhy ovéfovaly starou haldu, na zbyvajicich lokalitach ryhy sle-
dovaly mineralizované struktury (Zily, pukliny aj.).

Ndsledné byla provedena primarnf grafickd dokumentace 1 : 100, byly zméreny dloznf
poméry, orientace mineralizovanych struktur, mikrotektonické prvky atp.

Mineralizované struktury byly ocistény a byla provedena fotodokumentace, pfipadné
i videodokumentace.

Poté byla odebrana hmotna dokumentace, charakterizujici mineralogické slozenf a para-
genetické vztahy minerdld na pfislusné mineralizované strukture. Byly odebrany rovnéz vzorky
dokumentujici petrografické poméry, okoloZilné alterace hornin a pro analytické prace.

Na mineralizovanych strukturdch nebyly provadény téZebni prace v rozsahu, ktery by ved|
k devastaci a vytézeni lokalit.

Po ukonéeni dokumentace byly mineralizované struktury zakonzervovdny: tzn. byly pre-
kryty hlinami s vy3§im podilem jilovité sloZky (zamezeni nadmérného pfitoku vody do
mineralizovanych struktur a jejich rychlého vétrani), pak ndsledovaly kamenité svahové hli-
ny, které byly prekryty pavodni huméznf vrstvou zeminy.

Na lokalitdch Scheibengraben, Pfarrerb, Grandtovd skdla, Viebich, Rauchbeerstein byly
ponechdny mensi skalni odkryvy charakterizujici geologické poméry na pfislusném nalezisti.
Tyto odkryvy byly vytvofeny mimo oblast hlavnich mineralizovanych struktur. Na lokalité
Smréina je pfistupny pomérné rozsdhly jamovy lom po téZbé mastku v minulém stoleti.

Pfedbézné zhodnoceni vysledku

Lokalita Schinderhiibl

Klasickd pegmatitova Zfla s chryzoberylem, ovéfovand naposledy v 60-tych letech, je sta-
rymi pracemi zcela vytéZena: ryhy provedené v r. 1994 zastihly jen dlomky pegmatitt.

Dalsi nové vyhledavacf prace byly orientovany po sméru Zily do louky. Zde byly zastiZe-
ny relikty Zily s klasickou mineralizacf (chryzoberyl, Ta-Nb oxidy, gahnit, Bi-mineraly).
Mocnost Zily dosahuje v sou¢asnosti maximdlné 0,3 m.

Z blizké pegmatitové Zily, mineralizované bavenity, Ta-Nb oxidy a chryzoberyly, byly
vylomovymi pracemi ziskdany uvedené minerdly a bylo tak potvrzeno pokra¢ovénf této mi-
neralizace do hloubky.

Lokalita Scheibengraben

V halddch i v sutich ve starém lomu byla nalezena naprostd vétSina mineralt popsanych
odsud v literatufe (beryly, gahnity, Ta-Nb oxidy, Bi-minerdly, apatity aj.).

V ru¢nim vylomu u st 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 zrna gahnitu.

Lokalita Steinhibl

Prizkumné prdce zastihly ve skalnim podloZi jen pukliny bez ,alpské mineralizace”.
V sutich byly nalezeny 2 vzorky s krystalky epidotu a diopsidu.

Lokalita Pfarrerb

Ve spodnim lGmku byly sledovany dvé pukliny s relikty ,alpské mineralizace” (albity, k¥e-
men). Smérem do hloubky je mineralizace chudsi.

Ve stfednim ltmku byly sledovany pukliny, aviak klasickd puklinovd mineralizace na nich
zastiZena nebyla. Epidoty tvofi celkem vzdcné drobnd hnizda, mineralizace smérem do
hloubky vyzniva.
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Z mineralogického hlediska je nejzajimaveéjsi horni limek, kde bylo sledovdno puklino-
vé pdsmo mocné 1 m, které je misty mineralizovano klasickou ,alpskou asociaci” (driizy
jehlicovitych krystal( epidotu, prehnitd, adulart). Na kfiZzeni puklinového pdsma s Zilou peg-
matitu dochdzi vzécné ke vzniku epidotovych driz i v pegmatitu, Epidot je zde provdzen
klinozoisitem.

Mimo uvedené staré limky byla provéfena mista pravdépodobného vyskytu bohaté mine-
ralizovanych puklin, zkoumanych potdtkem stoletf F. Kretschmerem - jeho ,Zily” B, C, E, F.
Ve viech piipadech byly zjistény jen alterované horniny bez mineralizace. Je evidentni, Ze
tyto bohaté pukliny, které v minulosti poskytly ukazky srovnatelné s lokalitami v Alpdch, byly
jesté v minulosti vytéZeny.

Lokalita Smrcina

Prizkumnymi pracemi bylo potvrzeno, Ze stfedni halda pochdz( z t&zby loZiskové polo-
hy krupnikové suroviny - naprosto pfevazuji dlomky mastku. Ostatni druhy mineral( jsou zde
zastoupeny dosti vzdcne.

Lokalita Viebich

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

Dile byla sledovdna partie amfibolitd mocnd 0,5 m, na niz byla ,alpska mineralizace”
zjidténa v 70-tych letech pfi budovdnf lesni cesty. Amfibolit je kromé alteraci (Smouhy akti-
nolitu a epidotu po foliaci) proniknut Zilkami aplitt do 5 cm. Na pfi¢nych puklindch se
ojedinéle vyskytuje laumontit.

Jedna prazkumna ryha zastihla plo3e protdhlou ¢o¢ku tvoienou kavernéznim kfemenem
s ojedinélymi drobnymi krystalky epidotu a diopsidu.

Na pastvindch mezi lesem a statnim statkem byly vzdcné nalézany pfi melioracnich pra-
cich dlomky hornin s ,alpskou mineralizaci”. Ctyfi ovéfovacf sondy byly zaméfeny na
vyhleddvani mineralizovanych struktur, byly v3ak negativni.

Lokalita Rauchbeerstein

V ramci této lokality byly ovéFovdny polohy svord, do kterych misty zarustajf krystaly gra-
nath a staurolitd. Ryhovacimi pracemi byly zastiZeny dvé polohy mocné 1 m. V podlozni
poloze se vyskytuji krystaly grandtti do 1,5 cm. V nadloZni poloze vystupujf pfedevsim stau-
rolity, které misty tvofi monominerdlnf akumulace do 10 c¢m, sloZené z nepravidelnych
krystal( staurolitu zarlstajicich do kiemene.

Lokalita Grandtova skdla

Klasicka lokalita s vyskyty velkych krystalti granétd ve svoru je vykopovymi pracemi ama-
térskych sbératelt zna¢né zdevastovdna. Na odebranych vzorcich tvoff grandt krystaly cca
1 cm.

Zaver

Provedenymi pracemi byl ziskdn dokumenta¢ni materidl, ktery zahrnuje:

- primarni grafickou dokumentaci 1 : 100,

- fotografickou dokumentaci odkrytych mineralizaci,

- videodokumentaci provadénych prizkumnych pracf,

- obsdhlou hmotnou dokumentaci v poctu 503 ks; jednd se o vzorky mineralogické, pet-
rografické a pro analytické prace.

Tato dokumentace bude ddle zpracovana a vyhodnocena.,

K uchovani a zvefejnéni movitého kulturntho bohatstvi CR provedené préce pfispéji ve
dvou rovindch:
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- Databdze, ziskand na zdkladé prazkumnych pracf, bude vyuZzita pro kulturné-vzdéldva-
ci a vlastivédné regiondIni programy (nau¢nd mineralogickd stezka aj.). Ziskané poznatky
vytvoif predpoklady pro G¢innéjsi ochranu vyzna¢nych mineralogickych nalezist.

- Sbirkovy fond Vlastivédného muzea v Olomouci, doplnény o nové ziskany mineralogic-
ky a petrograficky materidl, umozZni vytvéret kvalitni expozice, které budou Siroké verejnosti
prezentovat pfirodni bohatstvi severomoravského regionu.

Literdrnim zpracovanim ziskanych poznatkd bude doplnéna souc¢asnd informacni baze
pro dal3f minerogeneticka studia.

Adresa autora:

Ing. Pavel Novotny
Vlastivédné muzeum Olomouc
Pfirodovédny ustav

nam. Republiky 5

771 73 Olomouc

Tabulka 1:
Prehled terénnich praci provedenych v r. 1994 a odebranych vzorka.
lokalita vykopové grafickd dal3i pocet
prdce dokumentace prace vzorka
Schinderhiibl ryhy R1 aZ celkem 30 bm fotodoku- 73
R3, celkem ryh mentace
29 m?
Scheibengraben ryhy R1 az celkem 10 bm 3 ruéni vylomy 166
R5, vycistén ryh, celkem o celkové
lumek, 20 bm stén kubatufe 1,5 m?
celkem 33 m3 a dna lomu foto/video-dokument.
Steinhiibl sondy S1 aZ 2
53, pozice ryh
celkem 2 m3
Pfarrerb vycistény lumky celkem 21 bm 3 ruénf vylomy, 166
L1 aZ L3, dna L1 az L3 celkem 2m3
sondy S1 aZ S3 celkem 19 bm videodokument
celkem 76 m3 sond - stény
ryhy R1 aZ R6
celkem 16 bm
Smrdina ryhy R1 az celkem 10 bm videodokument 27
R3, ryh
celkem 35 m?
Viebich ryhy R1 aZ celkem 18 bm 2 ruénf vylomy, 15
R8, ryh celkem 1 m?
celkem 13 m3 videodokument
Rauchbeerstein 2 odkryvy, celkem 10 bm videodokument 39
celkem 20 m3
Grandtova skdla sondy S1 aZ pozice sond videodokument 15
S5,
celkem 5 m?
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