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Jak se kdysi
menila
priroda
uprostred
Evropy

Pfed mnoha tisici let vypadala severni polokoule
nasi planety zcela jinak, nez je tomu dnes. Panoval
tady velky chlad a povrch evropského kontinentu
pokryval mohutny pevninsky ledovec, ktery v dobach
nejstudenéjsich zasahoval dokonce az k severnimu
Upati KrkonoS. Pri okrajich ledem pokryté krajiny
ustupovala ze severu Evropy ziva priroda tundry
a jeji vyslanci hledali vhodné misto k preziti drsnych
dob ledovych. Podafrilo se jim to i na hfebenech nej-
vysSich ¢eskych hor, kde se s nimi Ize setkat dodnes.

Treskuté mrazy a narUstajici rozsah ledovc(i postupné vytla-
covaly vSe Zivé, co se béhem obdobi tfetihor stacilo vyvinout
a obsadit nejriznéjsi prostory nad zemi, pod zemi i pod hla-
dinou vod. Nebylo to v déjinach nasi planety poprvé, proto-
Ze uz pfed mnoha stovkami miliond let se cela Zemé pokry-
la ledem. V té dobé to byla bila, nikoli modra planeta. Pak
ale prisla exploze Zivota a priroda prvohor ¢i druhohor se sta-
gila rozvinout do nebyvalé rozmanitosti. Era trilobitd, osidle-
ni souse, svét dinosaur(, pravékych mocald s kapradinami,
presliCkami a plavunémi a posléze tropické a vihké klima prv-
ni poloviny tretihor, kdy i vysoko na severu rostla subtropic-
ka a tropicka fléra. Doklady o tehdejSim vzhledu Zivé prirody
Krkono$ zadné nemame a pravdépodobny vzhled nam pro-
zrazuji jen rozmanité zkamenéliny z Podkrkonosi.

Naproti tomu povrch ¢eskych nejvysSich hor uz ¢etna svédec-
tvi o davnych geologickych udalostech poskytuje. RozloZzeni
krkonoSskych hornin, odliSny vzhled jiznich a severnich svaht
hor, nahorni planiny tretihorniho stafi, ledovcové kary, morény,
jezera, mrazem formovany povrch nejvyssich hiebend s vyraz-
nymi siluetami tor(i - to vSe je svédectvim rusné historie, kte-
rou KrkonoSe v priibéhu davného vyvoje nasi planety zaZzily.
Jejim vysledkem jsou desitky druhti hornin, stovky tvar( podob
reliéfu a tisice organism z fiSe hub, rostlin a zivocich(.

Lidska historie predstavuje jen zlomek sekundy v éasomire
krkonosskych promén, avSak stale hlubSi poznani o vyvo-
ji horské pfirody nam umoznuje rozeznavat nejrliznéjsi
podobenstvi a souvislosti, které existuji mezi krkonoSskym
ostrovem severské tundry uprostfed Evropy a jeji hlavni
domovinou vysoko na severu naseho kontinentu. Jsou napl-
ni i této obrazové knihy.

Letecky pohled na krkonoSskou arkto-alpinskou tundru






Velkad a Mala Snézna jama v zapadnich KrkonoSich prozrazuji modelacni ¢innost davnych ledovct

Periglacialni suté na svazich Vysokého Kola vznikly pdsobenim mrazivych teplot na povrch Krkono$



Tvary Snéznych jam a Cerné jamy v zapadnich Krkonosich vyniknou nejlépe v zimnich mésicich

Podobné tomu je i na Ceské strané hor, kde ve svazich Kotle vyhloubil ledovec dvojici hlubokych Kotelnich jam



Podoby
krkonoSské
arkto-
alpinské
tundry

Predstava existence severské tundry uprostred
Evropy vyvolavala po dlouha léta 19. a 20. sto-
leti vzruSené diskuse mezi védci a plnila stran-
ky védeckych pojednani. Doklady o ¢tvrtohornim
zalednéni, o mnoha podobenstvich reliéfu, o pri-
tomnosti severskych organismi na hrebenech
Krkonos$ a k tomu stale CastéjSi cesty na sever
Eurasie vedly odborniky k presvédceni, ze dav-
ny vyvoj Krkono§ mnohem vice souvisel se seve-
rem Evropy nez s vysokohorim Alp Ci Karpat.
Teprve na sklonku 20. stoleti vSak byla krkonos-
ska arkto-alpinska tundra definovana a popsana.
Predstavuje unikatni a nenahraditelny fenomén
stfedoevropskych Krkonos. Je to svét nesmirné
rozmanity, kde se na rUznych mistech uplatiuje
mraz a vitr, jinde snéhové nebo zemni laviny a na
jinych mistech dokonce i tvoriva sila nasich dav-
nych predkU, prvnich kolonistl Krkonos.

Vychodni ¢asti krkonoSské tundry vévodi nejvyssi
hora Krkono$ - Snézka (1603 m n. m.)
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Rozmanity
vzhled
tundrové
Krajiny
Krkonos

Pfirodovédci museli od sebe odliSit hodné roz-
manité ¢asti tundrového prostredi Krkonos,
a to podle prevladajicich prirodnich sil, kte-
ré ho utvarelo. Definovali proto tfi zony, kde
se uplatiuji rdzné prirodni sily a procesy,
v jejichz podruci se prirodni prostredi Krkonos
utvarelo. V rozmezi nadmorskych vySek
1 603 az 1 000 metrd n. m. tak byla vyClenéna
zona kryo-eolicka, jejiz vzhled utvareji vitr, mraz
aled (jeji popularnéjsinazev je liSejnikova tundra),
pod ni se rozklada zéna kryo-vegetacni (travnata
tundra), kde mrazem formovany reliéf prekryva
vegetacni kryt v podobé alpinskych travniku, kle-
covych porostll a severskych raselinist. V zavétri
ledovcovych kart a prilehlych svah( se pak roz-
klada zéna niveo-glacigenni (kvétnata tundra),
kde byly a jsou hlavnimi pfirodnimi silami davné
ledovce a dnes pak snéhové ¢i zemni laviny.

TFi naprosto odliSna prostfedi pevné propojuje fenomén
tundrové krajiny - pfirodni procesy a vitr, mraz, snih, led,
ledovce, voda, orientace reliéfu. Jedna ¢ast bez dalsi nemu-
Ze existovat.

To vSe genialné propojil v teorii anemo-orografickych sys-
tému (1961) prof. Jan Jenik, pozdéji jeden z hlavnich akté-
rd definovani fenoménu krkonoSské arkto-alpinské tundry.

Zona kryo-eolicka pokryva v KrkonoSich pouze nékolik
nejvyssich vrcholl a pfilehlych svahi. Je to predevSim
vrchol Snézky, vrcholky Luéni a Studniéni hory, Smogorni
a Vysokého kola a néktera mista na vrcholu Kotle. Je to
fiSe mrazuvzdornych lisejnik(i, mechorostl a travin. Silné
vétry odtud odvivaji snih a nechranéna plda v zimé hlubo-
ce promrza. RGzné mrazové zvétravani, pohyby a tfidéni
pady daly vzniknout vzacnym a tvarové napadnym jeviim
Z nezivé prirody, jakymi jsou kryoplanacni terasy, polygo-
nalni a brazdéné mrazové pldy, kamenna more nebo solif-
lukéni valy.

Hloubka ledovcovych jezirek na dné Velké Snézné jamy
v pribéhu roku silné kolisa
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Jako ostrov vyCnivaji z mofe inverzni oblacénosti svahy Kotle a Kotelnich jam

Jen o necelych 200 metr{i nize od vrcholl se v okoli
Luéni a Labské boudy rozkladaji dvé rozlehlé plané
pokryté mozaikou alpinskych travnikd s pfrevahou
smilky tuhé, kleCe a severskych strukturovanych
raselinist. Je to zéna kryo-vegetacni, kde je jiz
méné vétrno, snéhova pokryvka dosahuje v primeé-
ru kolem 180 cm a vytrvava i pres pll roku. Vyssi
teploty, dostatek srazek a hlubsi podzolové pudy
tady umoznily bujny rozvoj travinné a raselinistni
vegetace, ktera prekryla mrazem tvarovany reliéf
polygonalnich a brazdénych pud. Pozoruhodné jsou
horské rGzencové toky, putujici kamenné bloky,

14

raselinné kopecky pounikos nebo raselinné kupy,
tvarem a odtrhavanim celych blok( raseliny pfi-
pominajici severské palsy. Zona niveo-glacigenni
se rozklada v hlubokych amfiteatrech ledovcovych
kar(l po obou stranach pohoti. Pfredstavuje nesmir-
né pestry a bohaty svét rostlin a zivocichl na sva-
zich Labskych jam, Kotelnich jam, Snéznych jam,
Upské jamy a fady dalsich mist, kde po dlouha
tisicileti plsobi mrazové zvétravani skalnich stén,
na hranach kard se v zimé tvofi mohutné snéhové
prevéje a svahy obrusuji laviny. V minulosti je vypl-
novaly ledovce.



Rozlehla kamenna more na vrcholu druhé nejvySsi hory Krkonos$ - Luéni hory (1 555 m n. m.)

Zulova balvanova more a balvanové proudy na svazich Malého Sisaku a v zavéru Certovy strouhy
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LiSejnik Salecka roztrousena (Porpidia crustulata)
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Lisejnik mapovnik alpsky (Rhizocarpon alpicola)
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Severni svahy Luéni hory kdysi pokryval nahorni (fjeldovy) ledovec. Tehdejsi ¢asy pripominaji rozlehlé suté

Zulové balvanové proudy na svazich Vysokého Kola jsou produktem mrazového zvétravani
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Nékteré druhy dutohlavek (rod Cladonia) vytvareji na okraji pohark( napadné zbarvené plodnice

Sidlovec kustkovity roste vzacné na holém povrchu pidy v liejnikové tundfe nejvyssich vrcholl Krkonos
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Vrcholy Snézky, Studni¢ni a Lu¢ni hory jsou izolovanymi ostrovy liSejnikové zony krkonoSské arkto-alpinské tundry

Kryoplanaéni terasy obkruzuji jako prstence svahy Lu¢ni hory. Patii k nejdokonalejSim v této ¢asti Evropy
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Kryoplanacni terasy na Luéni hore z vySky
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LHercynska poust“ smilkovych travnikd v kryo-vegetacni zoné krkonosské tundry pobliz Luéni boudy
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Bfiza karpatska (Betula carpatica) je houzevnatou dfevinou, ktera odolava i zatézi vysoké snéhové pokryvky
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Podzim zbarvi tundru kvetoucimi keficky viesu

Pancavské raselinisté na hrebenech zapadnich Krkono$ patii mezi unikaty evropskych stfedohor
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Svét raselinik(, ostic a kefickl je domovinou mnoha ¢lent z rodiny glacialnich reliktt krkonosskych raselinist
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Pred prichodem dlouhé zimy se borlvky a brusinky naposledy zbarvi do ¢erveno-Zlutych odstind

Podobné se chovaji alpinské travniky, které na se chvili rozzafi barvami podzimniho plenéru krkonosské tundry
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Ve smilkovych travnicich vynika jedna z kultovnich rostlin Krkono$ - zvonek ¢esky (Campanula bohemica)
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Bfiza karpatska (Betula carpatica) prorusta nizkymi travniky Pancavského raselinisté
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Studnicni jamy, Snézka a RuZova hora tvofi vyraznou dominantu vychodnich Krkono$

Atmosféra Upského raselinisté jiz prozrazuje blizici se ¢as dlouhych zimnich mésicl
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Z bahnitého povrchu raselinnych jezirek ¢ni bulty suchopyr( a suchopyrkl (rody Eriophorum a Trichophorum)

Také smilka tuha (Nardus stricta) dokaze napadné tvarovat travnatou tundru v okoli pramene Labe
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Stolova forma borovice klece (Pinus mugo)
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Podzimni jinovatka na hladiné jezirka uprostied Upského raselinisté

V ¢ase podzimnich inverzi je zbarveni travin a kefickd v krkonoSské tundie nejvyraznéjsi
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Kychavice Lobelova (Veratrum lobelianum) patii mezi jedovaté krasky krkonoSské tundry
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Vychazi slunicko, které bude cely den ohfivat zavétii Pancavské jamy. Tam se rozklada zéna kvétnaté tundry

Wielki Staw na polské strané Krkono$ patii k vyraznym svédectvim ¢innosti davnych ledovct
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Zvétralé zulové stény v okoli Pancavského vodopadu
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Meandry Labe na dné Pancavské jamy, kde se v davnych ¢asech tfpytilo mohutné ledovcové jezero

Kvadrovity rozpad Zuly na horni hrané Pancavské jamy, patfi k nejpozoruhodnéjsim mistim krkonoSské kvétnaté tundry
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Z&vetii Studniéni hory s monumentalnimi prostory Upské jamy, rokli kolem Certova hiebinku a Studniénich jam
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Ve Velké Snézné jameé kdysi pramenil alpinsky ledovec a navrsil tady ¢etné ledovcové morény

Jedna z nich pfehradila i odtok vody, a tak vznikla malé ledovcova jezirka. Dnes je syti jen voda z tajicich snéhovych poli
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Zulové skaly v Pancavské jameé pobliz Ambrozovy vyhlidky
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Prikré skalni srazy Pancavské jamy svédci o vlivu mrazu, vétru, srazek a vétrd na vzhled krkonosskych karu
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Balvanité suté na lavinistich Pancavské jamy jsou domovem pestrého spolecenstvi dievin a bylin
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Staré suté v Upské jameé zar(istaji a nové vznikaji. Tak probiha Zivot na svazich Krakonosovy zahradky

Na lavinovych svazich se stale néco déje. Staré zanika pod nadvladou lavin a nové se usidluje

42



V zavéru Labskych jam vytvofilo Labe skalnatou Labskou rokli, kterou vody rodiciho se veletoku kazdoro¢né prohlubuji
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Skalni zulové plotny ve spodni ¢asti Navorské jamy hosti vzacnou vihkomilnou kvétenu
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Predzvést zimy je znat i na trsech metlice trsnaté (Deschampsia cespitosa), ktera ma v oblibé snéhova vylezisté
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Svédci ¢asu
davnych
i nedavnych

KrkonoSe jsou vyjime¢né bohatym pohofim na
kU z dob ledovych -, avSak soucasné prekvapu-
ji i vysokym poctem krkonoSskych endemitu, kte-
Vyvijely se tam svéraznymi biologickymi procesy
po skonceni dob ledovych, kdy hrebeny Krkonos
predstavovaly ostrovy horské prirody, obklope-
né ze vSech stran morem hustych lest. Kromé
KrkonoS se s nimi nesetkame nikde na svéteé.
K jejich biologickému zrodu doSlo v podstatné
kratSi historické etapé, nez tomu bylo pfi puto-
vani glacialnich reliktd na hrebeny hor Krkonos.
KrkonoSska arkto-alpinska tundra predstavuje
zcela unikatni prostfedi, domov nejvyznamnéj-
Sich zastupcl krkonosské flory a fauny.

Pfibéh objeveni ostruziniku morusky na hrebenovych rase-
liniStich Krkonos je neméné vzrusSujici jako liceni historie
nalezu a popisu vSivce sudetského. Také nalez glacialni-
ho reliktu lomikamenu snézného v Malé Snézné jamé vyvo-
lal v pfirodovédeckych kruzich velkou senzaci. Cetné piibé-
hy jsou spojeny s objevenim, zmizenim a pozdéjSim opé-
tovnym navratem kulika hnédého do krkonosské tundry,
s nalezem slavika modracka tundrového ¢i s popisem mno-
ha reliktnich druhd bezobratlych nebo obratlovcd.

V soucasné dobé se z krkonoSské arkto-alpinské tundry
uvadi vyskyt vice nez dvou desitek glacialnich reliktl rostlin
a zivocich(l a okolo tfi desitek druhl endemickych organis-
mu, se kterymi se jinde na svété nesetkate.

Kvétenstvi vSivce sudetského (Pedicularis sudetica), ktery patfi
do galerie glacialnich relikti Krkono$
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Drobny ostruzinik moruska (Rubus chamaemorus) priputoval do Krkono$ v predpoli mohutného skandinavského ledovce

48



Pouze Mala Snézna jama hosti seversky lomikamen snézny. Objevil ho tady uz v 19. stoleti hrabé Karl Sternberg
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Pestfe zbarvena souplodi ostruziniku morusky jsou v KrkonoSich pomérné vzacna

Jeho drobné kozovité listky jsou skryty v zastinu nizkych kef( borovice klece
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Ostfice Bigelowova je také reprezentantem severskych druhd rostlin, které kdysi davno doputovaly az do Krkono$
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Sedé kefiky vrby laponské (Salix lapponum) pfipominaji severskou tundru skandinavskych hor

Upské raselinisté hosti radelinik Lindberglv. V Krkonosich dosahuje nejjiznéjsi hranice evropského rozsiteni
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Kyhanka sivolista (Andromeda polifolia) se béhem kveteni v ¢ervnu a ¢ervenci neda prehlédnout
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Severské §idlo horské (Aeshna caerulea) - poletujici barevny klenot nad hladinou jezirek Upského raselinisté

Lalokonosec (Otiorhynchus arcticus) je glacialni relikt, ktery obyva liSejnikovou tundru nejvyssich vrcholl
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Vyskyt severského kulika hnédého (Charadrius morinellus) v krkonosské tundre doprovazi cela rada pribéhu
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V roce 1978 bylo v Krkonosich doloZeno hnizdéni ornitologického hitu - slavika modracka tundrového
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Kamenna more na hiebenech Krkonos jsou domovem severského slidaka ostnonohého (Acantholycosa norvegica)

Z glacialniho reliktu hraboSe mokradniho se stal v dobé nedavné vazny Skudce vysadeb dfevin na imisnich holinach
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Severska raselinisté na hfebenech Krkono$ hosti slidaka bazinného (Pirata piraticus)

KrkonosSe jsou nejsevernéjSim evropskym hnizdistém pévusky podhorni (Prunella collaris)
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Krkonosska tundra je domovem i vzacného tetfivka obecného (Tetrao tetrix)
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Lavinové svahy krkonosskych kar( jsou domovem endemického jefabu sudetského (Sorbus sudetica)

K nékolika dalsim endemitim Krkono$ patfi i drobna jepice krkonoSska (Rhithrogena corcontica)
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Pouze na svazich Kotelnich jam roste endemicky chrastavec rolni krkonoSsky (Knautia arvensis subsp. longifolia)
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Jestrabnik ¢ernavy (Hieracium nigrescens) ve Velké Snézné jameé

Rozrazil chudobkovity (Veronica bellidioides) najdeme pouze na Snézce
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Mala Snézna jama hosti i endemicky bedrnik skalni ¢edicovy (Pimpinela saxifraga subsp. basaltica)
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Vzacnou ozdobou krkonoSské tundry je alpinsky bily (Pulsatilla alpina subsp. austriaca)
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Lomikamen vstficnolisty (Saxifraga oppositifolia) roste ¢asto na skalach
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RuZova kvétenstvi jefabu sudetského pripominaji jednoho z davnych rodicu této endemické rostliny - jerab miSpulku

Pfiblizné 130 kefl endemického jefabu sudetského predstavuje celosvétové dédictvi této pamatné dreviny Krkonos
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Moruskova klec je magickym pojmem krkonosskeé tundry - spojuje davné vyslance dvou vzdalenych svétl - morusky a klece
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Vrcholky krkonosské tundry zkrasluji v letnich mésicich desitky druht vysokohorskych jestrabniki

NejcastéjSim mezi vysokohorskymi jestifabnik Krkonos je jestrabnik alpsky (Hieracium alpinum)

68



Zvonek krkonoSsky nebo zvonek ¢esky - takové byly védecké disputace nad nazvem véhlasného endemitu Krkono$
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Tundra
vV pohybu

Chladné prostredi krkonosské tundry se jen zdan-
livé jevi jako néco, co na hrebenech hor vzniklo
pred mnoha tisici let a dodnes preziva jiz beze
zmeén. V davnych dobach, kdy severni polokouli
pokryvaly nekonecné ledové plang, byly nezaled-
néné vrcholky Krkono$ pod krutym diktatem ledu,
mrazu, snéhu, vétru a vody a ménily se podstatné
rychleji, nez je tomu dnes.

AvSak soucasna tundra neni jen mrtvym svédectvim rusnych
udalosti z davné minulosti. Jeji podoba se méni, byt mnohem
nenapadnéji, pomaleji, v poslednich staletich bohuzel i za
pfispéni Clovéka. Hlavni prirodni Zivly, které na povrch hor
pusobi, to jsou vSak stale stejni a netinavni herci z jevisté hor-
ské krajiny - voda ve vSech svych skupenstvich, vitr, slunce
a chlad. Pod jejich taktovkou tundra neustalé méni svou tvar.

Prirodovédci dnes uméji sestavit pomérné presny obraz davné
tundrové krajiny Krkono$. Rozpoznaji mista, kudy kdysi stékaly
mistni ledovce a navrSily neprehlédnutelné morény. Popisuji
okolnosti, za kterych vnikala predevSim na polské strané hor
ledovcova jezera. Napadné skalni vychozy na hiebenech, tory,
nejsou pozoruhodné jiz jen svymi nazvy a ¢asto az mystickymi
pribéhy v mistni literature. Geomorfologové presné rozsifrovali
nékolik etap jejich vzniku v obdobi druhohor az ¢tvrtohor.

Hodné toho dnes vime o dvousetleté historii snéhovych a zem-
nich lavin, patficich k nejrazantné&jSim silam, které dnes formu-
ji nezivy i zivy povrch krkonoSské tundry. Voda dotvafi vzhled
povrchu hor, jak dokladaji stovky fascinujicich vodopadu
nebo hluboké obfi hrnce a kotle v korytech krkonosskych fek,
divocici koryta nékterych horskych vodoteCi ¢i pozoruhodny
fenomén horskych rdzencovych tokl v zéné travnaté tundry.
Jehlicky pldniho ledu jsou schopny pretvorit kamenity povrch
lisejnikové tundry do bizarnich tvard a bez problém( odstartuji

pohyb tunovych balvant, pomalu se plouZicich po nahornich
planinach v okoli Lu¢ni ¢i Labské boudy.

Také vitr ovliviiuje nezivy i Zivy povrch tundry. Nepretrzité
odnasi pudu a snih z vrcholkl hor do zavétfi ledovcovych
kar, vytvafi bizarni tvary snéhové pokryvky a formuje vzhled
mnoha rostlinnych druh(. V jeho rezii vznikaji svérazné vlaj-

kové formy korun smrki na hranici lesa nebo smrkova klec.

Snéhova pokryvka zvyrazni modelaci povrchu krkonoSské tundry
(Vysoké Kolo v zapadnich KrkonoSich)
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Slezsky hibet tvofi prirodni hranici mezi ¢eskou a polskou stranou Krkono$

Pas nizké oblacénosti nad Obfim dolem, ktery je nejvyraznéjSim ledovcovym Udolim (trogem) Krkono$
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Karling SnéZky upouta pozornost v kazdém rocnim obdobi
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Silné vétrné proudéni modeluje snéhovou pokryvku na svazich Snézky do napadnych ¢efin

Solitérni smrky nad alpinskou hranici lesa maji b&hem zimy roztodivné tvary (v pozadi Szrenica, 1 362 m n. m.)
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Snih navodi GplIné jiny vzhled horské louky, ktery jesté pred ¢asem zafila pestrymi barvami podzimu
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Béhem zimnich mésic vitr transportuje snih z navétrnych svah( do zavétii karl a modeluje mohutné previsy
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Tavné jamky na povrchu snéhu prozrazuji nastup teplejSino predjarniho pocasi

Studniéni hora s Krakonosovou zahradkou na svazich Upské jamy bude ale jesté dlouho bila
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Na svazich Upské jamy je panstvi mocnych snéhovych lavin, které brani, aby prirodni zahradky zarostly horskym lesem
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Zakladova lavina béhem okamziku premisti i spoustu pldy a vegetace, a udrzZuje tak potfebnou pfirodni dynamiku
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Na svazich Velké Snézné jamy jsou zfetelné nejen stopy snéhovych, ale zejména zemnich lavin, tzv. mur

Snéhova lavina, ktera spadla v Modrém dole v r. 2015, si bez problém poradila i se starymi horskymi smrky
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Zatokovita hranice lesa na svazich Labskych jam zfetelné vyznacuje, kudy se po dlouha tisicileti sesouvaji laviny
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Mrazem tfidéné pldy (kamenné polygony ruZzicovité podoby) na Obfim hiebenu
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Divéi kameny prozrazuji silu mrazu a ledu, ale i zvlastni usporadani Zulového podlozi

Tor Harrachovych kamenu nad Velkou Kotelni jamou
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Svahy lavinovych drah jsou domovem zvlastni formace horskych kfovin, tzv. kfivolesu

Bizarni tvary bfizy karpatské prozrazuji, jakym destrukénim sildm snéhovych lavin musi kfivolesy vzdorovat
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Vlajkové formy korun smrki na alpinské hranici lesa prozrazuji prevladajici sméry vétrného proudéni
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Vétrné korouhvicky vlajkovych smrki jsou presné jako stielka kompasu

Na svazich Studnicni hory je vitr tak silny, Ze se smrk preziva jen blizko povrchu pUdy a vytvafi tzv. smrkovou kleé¢
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Vile k preziti je u dfevin na svazich lavinovych drah hodna obdivu
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S nastupem nizkych teplot dochazi i k barevné proméné Pancavského vodopadu

Voda je na svazich Krkono$ nejen mocnou erozni silou, ale i projevem nadhernych promén horské pfirody
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Postupna proména tfi skupenstvi vody je na hrané Pancavského vodopadu neprehlédnutelna
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Pefeje, kaskady a vodopady patii k oblibenym fenoméndm krkonoSské pfirody
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Bouflivy vodni Zivel na horském svahu dokaze vyrazné umocnit i podzimni atmosféra krkonosské tundry
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Voda tekouci po skalni sténé je i vyznamnym prostfedim pro barevné porosty fas a mechorostu
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Labsky vodopad (vyska 34,5 m) patfi k nejznaméjsim vodopadim Krkonos i celé republiky
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Pancavsky vodopad prepada do zavétfi ledovcového karu Pancavské jamy v podobé nejvyssiho ceského vodopadu (148 m)
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Vodopady na svazich Labskych jam jsou nejmohutnéjsi pfi jarnim tani a po letnich privalovych destich
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Ctvero
rocnich
obdobi
krkonoSské
tundry

KrkonoSe jsou osamocenym horskym ostrovem
uprostred nizin a pahorkatin a pulsuji vlastnim
Zivotem. Panuje v nich nadmiru dramatické pro-
stredi, které se méni v rytmu rocnich obdobi i pod-
le nejriznéjSich podob krajiny, o kterych rozhoduje
voda, vitr, teplota ¢i barometricky tlak. To jsou hlav-
ni aktéri barevnych promén plenéru horské krajiny.

Rytmus stfidani roénich obdobi ve stfedni Evropé urcu-
je predevsim teplota vzduchu. Podle ni se v krajiné krko-
noSské tundry bud rozprostira rlznotvaré kralovstvi sné-
hu, snéhovych vlocek a jinovatky, nebo se zacne povrch hor
barvit v rytmu zelené. Od prvnich barevnych vyhonkd tund-
rovych rostlin, pfes pestrobarevny letni plenér az po barev-
nou mozaiku listovi bylin, kefd, kefiCkd a stromd. Pestrost
barev, vlini i zvukU je pro divaka, ktery vstoupi do kralovstvi
krkonoSské tundry, nezapomenutelna a znovu a znovu ho
laka k navstévam tak jedinec¢ného svéta hor.

Nase pocity pfi navstévé vrcholkld Krkono$ se odvijeji od
zrakovych pozitkd z pfirodnich barev rostlinstva, pres nej-
riznéjsi zvuky vétru, dopadajicich destovych kapek a zur-
¢eni vody v pramenistich a potocich az po monumentalni
prostor, ktery se dokaze v horach vytvorit b&€hem zvlastnich
meteorologickych situaci béhem teplotnich inverzi. Po cely
rok se tak navstévnik stava divakem fascinujiciho divadla
barevnych promén krajiny v rytmu rocnich obdobi.

Na hrebenech hor malokdy panuje bezvétfi. Vitr patfi ke
koloritu hor stejné jako oblaénost a oblaka nejriiznéjSich
tvar(l a barev. Pfi teplotni inverzi stéka chladny vzduch z hie-
benl hor do Udoli, a tam pfi kondenzaci vodni pary vznika
mlha nebo nizka obla¢nost. Tehdy dokazou paprsky vycha-
zejiciho nebo zapadajicino slunce pro poutnika na hrebe-
nech hor vykouzlit v krajiné vérnou napodobeninu bilého
oceanu, nad jehoZ hladinu vyCnivaji jen izolované ostrovy
blizkych ¢i vzdalenych vrcholkl hor.

Miha, slunecné pocasi, kvileni horského povétii, rachot hor-
skych vodopadl a padajicich snéhovych lavin ¢i barevné
promény rostlinstva v jednotlivych ro¢nich Gdobich - to jsou
kulisy, které nas zaujmou pokazdé, kdyz do krkonoSské tun-
dry s pokorou vstoupime.

Firnova pole na svazich Kotelnich jam
odtavaji az do pocatku léta
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Harrachovy kameny a Gdoli Jizerky

Zelené rokle, kroviny a lesy - takovy je letni vzhled Labskych jam
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Silueta Kotle a Harrachovych kamen( vynika v kterékoli rocni dobé
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Letni hra barev nad Modrym dolem

Lodyzky plonikl a plavuné pucivé jsou si podobné, byt patfi do Gplné odlisnych rostlinnych skupin
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Kamenna strz na svazich Zelezné hory se v zimé pfeméni na hrozivou lavinovou dréhu
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Violik a bouda U SnéZnych jam

Nad zelenym chlorofylem pomalu pfevladaji Zluté a Cervena barviva, ktera rozzafi krajinu pred prichodem snéhu
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Protiklad svétel a stind je béhem podzimniho ¢asu obzvlast vyrazny

S pfichodem prvnich jehlicek jinovatky si podzimni slunecni paprsky jesté snadno poradi
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NevsSedni divadlo na noéni obloze nad Divéimi kameny

Ani v zimnich mésicich nechybi krkonosské tundfe barevna krasa
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Zimni nalada panuje na hiebenech hor
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Mraz a slunicko vykouzli rychle se ménici atmosféru zimniho rana horskych hiebent

Snézka ¢ni z nizké oblacnosti v kazdém rocnim obdobi. Jen je tfeba byt v pravy ¢as na pravém misté
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Modra a bila ve vSech odstinech

Snéhova pokryvka milosrdné skryje pozUstatky po nedavné imisni kalamité na hfebenech Krkono$
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Skulptury namrazy a snéhu na skalni hradbé Violiku

Modelace povrchu tundry ve vychodnich KrkonoSich nejlépe vynikne v zimnich mésicich
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Silny vitr pfesunuje po dlouhé zimni mésice snih z navétfi do zaveétii
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Zapady slunce jsou na hiebenech Krkonos vzdy nevsednim zaZitkem

Prirodni divadlo pohybujici se inverzni obla¢nosti v hlubindch Kotelnich jam
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Vecerni nalada na vétrném vrcholku Luéni hory

Namraza, mlha a prizracna nalada, kterou vykouzli na pomijivy okamzik paprsky zapadajiciho slunce
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Béhem podzimnich inverzi se Ceska kotlina zahali do mlhy, ze které vystupuji jen vrcholky Krkono$

Podoba ostrov(i v mofi je témér dokonala
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Svahy Snézky v barvach podzimu
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Se stoupajici teplotou se bilé more nad Labskym dolem pomalu rozpousti

Vrcholy Cerné hory a Svétlé ve vychodnich Krkonosich
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Nad Sedmidolim kon¢i noc a zacina den
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Vysoké Kolo s boudou U SnéZznych jam je vidét ze vSech svétovych stran

Takovy pohled se nabizi z vrcholu Snézky pfi podzimnich inverzich
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A o kousek dal se podobné vyhledy nabizeji smérem do Obfiho dolu...

...nebo opadnym smérem z KrkonoSe. Inverzni oblaénost obvykle putuje z Cech do Polska sedlem u Spindlerovy boudy
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Filigranska krasa namrazy vynikne v okoli potUcku

...ale i na stéblech a listech vysokohorskych travin v okoli Kaplicky v Modrém sedle
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TyCGové znaceni v té dobé nelze prehlédnout. Jen turistické znacky nejsou k precteni pod vrstvou namrazy
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Ledové kralovstvi kefickd...

...travin
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... a bylin
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Jerabiny jsou i v zimé vitanou potravou nékterych druhtd ptaku

Stébla travin slouzi jako kondenzaéni plochy pfi tvorbé jini
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V okoli potlckd se vSak zméni v ledové krapniky
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Voda stékajici po povrchu skal vytvafi pfi mrazivém pocasi kiehké rampouchy

V puklinach skalnatého povrchu se vSak voda méni v ledové kliny, a ty si poradi's jakoukoli krkonoSskou horninou

124



Snéhova namraza je ozdobou zimni horské prirody, ale nékdy i hrozbou, protoZze dokaze rozlamat i silné stromy
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Nizka oblacnost stéka Modrym sedlem do hlubin Modrého dolu

Béhem kratké chvile se pfi zméné tlakl dokaze inverzni oblaénost presunout z jdmy Lomnicky do Obfiho dolu
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Vrchol Snézky nabizi v jakémkoli rocnim ¢ase bezpocet vyhledl a krajinnych nalad
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Vitr, slunce a oblaka vykouzli nad horami neskute¢né barevné scenérie

Vychod slunce u jezirka na Upském raselinisti
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Kuzel Snézky pfi pfechodu frontalni oblacnosti
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Je vecer nebo rano?

...jen fotograf vi, kdy a kde se v onu chvili s kamerou pohyboval
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Ranni nalada v Obiim sedle...

...a od Harrachovych kamena
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Z ostrych skalnich hran Snéznych jam se nabizi pohledy do dvojice nejdokonalejSich ledovcovych kar( Krkono$

Oblagnost nad masivem Zelezné a Luéni hory
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Pfirodni inscenace v Obfim sedle pod Snézkou

Alpinské travniky v okoli Luéni boudy zahy zmizi v inverzni oblaénosti
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Domovina
tundry na
severu
Evropy

Drobny ostrivek tundry na hifebenech Krkonos je
unikatnim dokladem davného propojeni vzdale-
nych svétl severské a alpské prirody v dobach,
kdy se opakované az k severnimu Upati Krkonos
doplazil mocny seversky kontinentalni ledovec.
Podél jeho jizniho okraje az do stredni Evropy
putovala severska tundra a z Alp naopak sestupo-
vala do nizSich poloh a k ¢eské kotliné alpinska
tundra. Na hrebenech Krkonos se oba svéty pro-
Inuly a vzniklo unikatni prostredi krkonoSské ark-
to-alpinské tundry.

Prava domovina severské tundry se vSak nachazi pre-
devSim vysoko na UGzemi Severni Ameriky, v Grénsku, na
severu Eurasie, zejména v Norsku, Svédsku, Finsku &i na
Islandu, na Sibifi, ale i na vrcholech Skotské vysociny nebo
JiZzniho Uralu. Cesti pfirodovédci a ochranafi méli opakova-
né moznost se pfi mnoha cestach na sever presvédcit, ze
nejde o podobnost Cisté nahodnou. Objevovali stale dalsi
svédectvi o zvlastnim podobenstvi téchto vzdalenych pfi-
rodnich svéta.

NejzachovalejSi priroda severské tundry se nachazi na
Gzemi narodnich parkd, kterych je jen v Norsku témér 40,
ve Finsku 39, dalSich sedm se rozklada na Spicberkach
a Svédsko se pysni 29 narodnimi parky. Také v prevazné
vulkanické krajiné Islandu se rozkladaji tfi narodni parky,
kde vedle sopek, lavy, gejzird a vodopadu lze obdivovat
i skromnou tundru.

Usporadani tundry v jeji domoviné ma ovSem i sva specifi-
ka, predevsim jiny rytmus stfidani dne a noci. Zatimco za
polarnim kruhem trva zimni polarni noc az nékolik mési-
cU a letni slunce nékolik mésicl viibec nezapada, v horach
nizsi zemépisné Sitky se tma a svétlo stfidaji kazdodenné.
Rocni versus denni rytmus Zivota - to je zasadni rozdil mezi
tundrou na severu a tundrou v horach nizSich zemépisnych
Sitek jako jsou Krkonose. To se projevuje jak v podnebi, tak
v kvétené a zvitené a jejich druhovém slozeni.

V Krkonosich ¢ini rozlohu tundrové krajiny pouze plocha
necelych 50 km2, na severu Evropy jsou to desitky tisic
km2. Ledovce, jezera, morény, kryoplanacni terasy, tory,
mrazem tfidéné pldy, palsy a lithalsy, podobné a mnoh-
dy i stejné druhy rostlin a ZivocCicha, takovych dokladd tun-
dry je na severu Evropy bezpocet. Ale mozna pravé pro-
to, Ze v komornich Krkonosich je tundrovych fenoménl



Tercnik pohledny (Xanthoria elegans) patfi mezi zdalky napadné druhy skalnich lisejnikd

poskrovnu, podarilo se je presné charakterizovat,
popsat jejich rozlohu, jejich minulost a souvislosti
s onim nekoneénym svétem tundry na severu konti-
nentu. K jejich ochrané byly v KrkonoSich pred vice
nez 50 lety zfizeny dva narodni parky, cesky a polsky.

Posudte sami, jakd podobenstvi s KrkonoSemi nam
vzdalena severska priroda nabizi, ale jesté lépe, roz-
jedte se vysoko na sever, do pravé domoviny tundrové
krajiny, a po navratu si budete komorni KrkonoSe pro-
hlizet pod zcela jinym zornym Ghlem.
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Sob polarni patii k severni Evropé stejné, jako pocetna rodina lisejnik(, z nichZ mnohé jsou na jeho jidelniCku

Mezi lisejniky kamenitych pld a suti patfi pevnokminek rozvétveny (Stereocaulon dactylophyllum)
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Mezi lisejniky vynikaji zejména ty, které tvoii na poharcich pestre zbarvené plodnicky, zde dutohlavka chudobokvéta
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LiSejnik puklérka snézna (Flavocetraria nivalis)

LiSejnik SaleCka trpka (Fuscidea austera)
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LiSejniky mapovnik zemépisny (Rhizocarpon geographicum) a misni¢kovity (Rhizocarpon lecanorinum)
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LiSejnik dutohlavka hnédozelena (Cladonia chlorophylla)

Dutohlavka chudobkokvéta (Cladonia bellidiflora) a lesni (Cladonia arbuscula)
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V lisejnikovych zahradkach na Zulovych balvanech neschazeji mapovniky, teréniky...
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Dutohlavka sobi (Cladonia rangiferina) a puklérka (Vulpicida juniperinus)

TercCnik leskly (Xanthoria candelaria)
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LiSejnik terCovka skalni (Parmelia saxatilis)

Lisejnik krevnatec véterni (Ophioparma ventosa)
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Mapovnik zelenocerny (Rhizocarpon viridiatrum)

TerCovka bublinata (Hypogymnia physodes)
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LiSejnik zemépisny (Rhizocarpon geographicum)

Stélky lisejniku zemépisného pripominaji geografické mapy kontinentu
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Krajina severské tundry

V podrostu brezovych lest byvaji ¢asté dutohlavky (Cladonia) a kefiCky brusinky (Vaccinium viti-idaea)
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Terovka skalni (Parmelia saxatilis)

Pukléfka snézna (Flavocetraria nivalis) a Sicha oboupohlavna (Empetrum hermaphroditum)
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Keficky brusnicovitych a Sichovitych rostlin patfi mezi nejcastéjSi podrost v severské tundre

Skalenka poléhava (Loiseleuria procumbens) patfi mezi viesovcovité rostliny
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Stérbiny skal Gasto obsazuje vrba bylinna (Salix herbacea)
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V severské tundre rostou ¢etné druhy vrb, z nichZ mnohé maji vyrazné Sedivé listy

Mezi né patfi vrba vinata (Salix lanata)
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Je napadna hustymi hrozny tobolek, ktera ukryvaji semena s bilym chmyrem. Vitr je snadno Sifi i do vzdalenych mist
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Vrba sitnata (Salix reticulata) roste v severské tundie na minerainé bohatsich pidach

Kere a kefiCky nejriznéjsich barev - takovy je podzim ve Skandinavii

152



Krivolakost kminkU nékterych severskych vrb hodné pfipomina bizarni tvary dfevin na lavinistich Krkono$
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Bobule brusinek jsou oblibenymi plody jak v daleké Skandinavii, tak v horach stfedni Evropy

Vysoky obsah vitaminu C z nich ¢ini vyznamny produkt skandindvské kuchyné

154



Podzim pfiSel do narodniho parku Jostedalsbreen (Norsko)
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Travnicka pfimorska (Armeria maritima)

Silenka bezlodyzna (Silene acaulis) a vrba sitnata (Salix reticulata) prozrazuji mineralné bohatsi pady
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Sedé zbarvena vrba laponska (Salix lapponum) se ze Skandinavie rozsifila az na svahy Krkono$
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VIEi bob nootecky (Lupinus nootkatensis) pochazi ze Severni Ameriky a na evropsky kontinent byl introdukovan

Matefidouska Casna arkticka (Thymus praecox. subsp. arcticus)
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Lomikamen snézny (Saxifraga nivalis) ve své domoviné
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Silenka pfimorska (Silene uniflora)

160



Dryadka osmiplateéna (Dryas octopetala)
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Lepnice alpska (Bartsia alpina)
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Tuénice obecna (Pinguicula vulgaris) patfi mezi masoZravé rostliny
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Béloprstka bélava (Leucorchis albida) v severské podobé
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Kohatka malicka (Tofieldia pusilla) patfi mezi liliovité rostliny
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Lomikamen nadherny (Saxifraga cotyledon) je ozdobou skalnich stén severské tundry
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Pryskyinik ledovcovy (Ranunculus glacialis) roste nejcastéji pfi okrajich firnovych poli a snéhovych vylezist
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Zvonek okrouhlolisty (Campanula rotundifolia) vypada na severu stejné jako v Krkonosich
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Rozrazil kefickaty (Veronica fruticans) na rozdil od severni Evropy v KrkonoSich neroste
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Matefidouska asna arkticka tésné pred rozkvétem

Listova razice lomikamenu nadherného
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Dryadka osmiplatecna (Dryas octopetala) tvoii husté kolonie a zpeviuje sutovité pady
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Celo ledovce Nigardsbreen, narodni park Jostedalsbreen (Norsko)

Vyhled z Galdhgpiggenu, nejvyssi hory Norska
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Detail struktury ledovce
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Briksdalbreen je jeden z nejznaméjsich a také nejnavstévovanéjsich splazl ledovce Jostedalbreen
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Detail ledovce Solheimajokull (Island)
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Slepicka bélokura rousného (Lagopus lagopus) je dobfe maskovana
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Lyskonoh Gzkozoby (Phalaropus lobatus)

Hnizdo husy kratkozobé (Anser brachyrhynchus)_
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Ostruzinik moruska (Rubus chamaemorus)

Dfinecek Svédsky (Cornus suecia)
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Podzimni zbarveni list( ostruziniku morusky

Bobulovité plodenstvi dfinecku zpestfuje podrost severskych kfovin a lesl
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Gullfoss (Zlaty vodopad) patfi mezi nejznaméjsi vodopady Islandu

Vodopad Svartifoss (jinak zvany také Cerny vodopad) je sougasti islandského narodniho parku Skaftafel
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Do vod norského Geiranger fjordu padaji desitky vodopad(
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Island je velmoci vodopadu
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Vodopad Seljalandsfoss nabizi moznost obejit jej za vodni tfisti

Cedicové varhany vodopadu Hengifoss
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Norska krajina je velmi drsna

Charakteristické jsou hluboké fjordy
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Skalni Gtvar zvany Trolltunga (Troli jazyk) vy€niva vodorovné z hory ve vySce asi 700 m nad jezerem Ringedalsvatnet

Jezero Ringedalsvatnet
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Budoucnost
tundry

Tundra prozivala v davnych geologickych udo-
bich mnohé zmény, které se projevily v jeji rozlo-
ze, usporadani a v rozmanitosti tundrovych rost-
lin a Zivocichl. Nékteré z nich jsme byli schopni
vysvétlit, nékteré jsou pro védce zahadou dodnes.

AvSak teprve nedavné ¢i soucasné stopy ¢lovéka v severské
tundre jsou varovnym signalem, co by se mohlo stat v brzké
budoucnosti, kdybychom se je nesnazili omezit ¢i dokonce
vyloucit. To neplati jen o malém ostriivku krkonosské tundry
uprostfed Evropy, ale obecné pro tundrové prostredi na celé
severni polokouli, zaujimajici miliony ¢tverecnich kilometr(.

Tundra patfi mezi nejohrozenéjsi ¢asti pfirody nasi planety,
nebot ji ovliviiuji probihajici celosvétové klimatické zmény.
Dlouhodobé oteplovani, resp. vykyvy teplot se projevuji v tani
ledovcU, tani trvale zmrzlé pudy, vymirani desitek chladno-
milnych organism(. Je zbyteGné tomu napomahat dalSimi
lidskymi doteky, které kiehké tundrové prostfedi narusuji
- neuvazenou stavebni ¢innosti, Spatné koncipovanou turis-
tikou a sportovnimi aktivitami, nadmérnym hlukem, dopra-
vou ¢i hromadénim odpadu. Budoucnost tundry je v naSich
rukou. Pomaha nam v tom stale G¢inné&jsi mezinarodni spolu-
prace v ochrané Zivotniho prostiedi, status narodnich parku
a biosférickych rezervaci, véda, dlouhodobé sledovani stavu
nasi planety vcetné toho malého ostrivku v KrkonoSich.

Predstava bezproblémovych osudd krkonoSské tundry jen_pod
pravni zastitou statutu narodniho parku presto neni na mis-
té. BEhem padesatileté historie existence KRNAP se nakupi-
ly otazky, jejichz feSeni vyvolalo ¢etné strety ochranard, lesni-
kl, védcU, ale i vefejnosti: Jak pecovat o horské cesty, jak reSit
davné krivdy na tvari krkonoSské tundry v podobé predvalec-
nych opevnovacich aktivit, jak citlivé profedit pred casem vysa-
zené porosty kleGe v mistech, kde se rozmahaji na Gkor tund-
rové vegetace a mrazovych tundrovych pad, kolik navstévnikl
a jaké aktivity jsou na hfebenech hor jesté Gnosné, jak vyuzi-
vat horské boudy uprostred tundrové krajiny...

Vyznam krkonoSské arkto-alpinské tundry jako jednoho
Evropé je pro dlouhodobé sledovani a vnimani budoucich
osudu celého tundrového biomu neocenitelny. Pravem jsou
KrkonoSe zaclenény do celosvétového projektu INTERACT,
zabyvajiciho se ochranou tundrovych krajin a sledovanim
dopadli globalnich zmén na citlivou severskou pfirodu.

Jubilejni cesta pfi pohledu ze Snézky
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Odbornici ze Spravy KRNAP maiji vyzkumné plochy na Labské louce

| na Snézku dnes vede Siroka dlazdéna cesta
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Z vrcholu Snézky je vidét husta sit turistickych cest

Snézka ve vrcholné turistické sezoné prilaka az 10 000 lidi denné
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Tundra
In the
Krkonose
Mountains

Chapter 1
How the Nature once Changed in

the Middle of Europe

Many thousands of years ago the northern hemi-
sphere of our planet looked very different to how
it does today. Extreme cold ruled here and the
surface of the European continent was covered
by a massive continental ice sheet, which even
reached as far as the northern slopes of KrkonoSe
in the coldest periods. The living nature of the
tundra retreated from the north of Europe in front
of the ice-covered landscape and its emissaries
searched for suitable places where they could
survive the harsh ice ages. They succeeded on
the ridges of the highest Czech mountains, where
they may be found to this day.

It must have been a dramatic period in the long-term his-
tory of the planet. Bitter frosts and the growing extent of
glaciers gradually pushed out every life form which had
developed and occupied all sorts of spaces above ground,
underground and underwater during the Tertiary period.
This was not for the first time in the history of our planet, as
the whole Earth was covered with ice millions of years ago.
At that time it was a white, not a blue, planet.

But an explosion of life took place and the nature of the
Palaeozoic and Mesozoic developed into an unprecedented
diversity. The era of trilobites, colonisation of dry land, the
world of dinosaurs, prehistoric swamps with ferns, horse-
tails and clubmosses and later the damp, tropical climate
of the first half of the Tertiary, when subtropical and tropical
flora even grew in the far north. We have no evidence of the
living nature in KrkonoSe at that time and only the variety of
fossils from the PodkrkonoSi Foothills can tell us what the
nature actually looked like.

On the contrary, the surface of the highest Czech mountains
has already provided abundant evidence of ancient geo-
logical events. The structure of the KrkonoSe rocks, the dif-
ferent appearance of the southern and northern slopes of
the mountains, the montane plateau of Tertiary age, glacial



cirques, moraines, lakes, the frost-riven surfaces of
the highest ridges with distinctive silhouettes of tors -
are all testimony to the eventful history that KrkonoSe
experienced during the ancient evolution of our planet.
Its results are dozens of types of rocks, hundreds of
shapes of relief forms and thousands of organisms
from the kingdoms of fungi, plants and animals.

Human history represents only a fraction of a sec-
ond on the timescale of the changes in KrkonosSe,
but our deeper understanding of the development of
the mountain nature allows us to recognize a variety
of similarities and connections that exist between the
exclave of arctic tundra in KrkonoSe in the middle of
Europe and its main homeland in the far north of our
continent. They are the subject of this illustrated book.

Chapter 2
Appearance of the KrkonoSe
Arctic-Alpine Tundra

The idea of the existence of arctic tundra in
the middle of Europe provoked heated dis-
cussions between scientists throughout the
long years of the 19" and 20" centuries and
was the subject of many scientific papers.
The evidence of Quaternary glaciation, the
many similarities in relief, the presence of
arctic organisms on the ridges of Krkonose
and the increasingly frequent trips to the
north of Eurasia led experts to believe that
the ancient evolution of KrkonoSe was more
associated with the north of Europe than
with the higher mountain ranges of the Alps
and Carpathians. However, it was not until
the end of the 20™ century that the pheno-
menon of KrkonoSe arctic-alpine tundra was
fully described. This represents a unique
and irreplaceable phenomenon in the cent-
ral European KrkonoSe Mountains. However,
it is an extremely diverse world, shaped in

some places by frost and wind, in others by
snow and landslides, and in further places
by the creative power of our ancestors, the
early colonists of the KrkonoSe Mountains.

Chapter 2.1.
Diverse Appearance of
the Tundra Landscape
in KrkonosSe

Naturalists had to distinguish between the very
different parts of the KrkonoSe tundra, according
to the prevailing natural forces that created them.
Therefore, they defined 3 zones, created by differ-
ent natural forces and processes, which ruled over
the natural environment in KrkonoSe. The first type
lies at elevations of 1 603-1 000 m and is called
the cryo-eolian zone, the appearance of which is
shaped by wind, frost and ice (its popular name is
lichen tundra), beneath it lies the cryo-vegetative
zone (grassy tundra), where the frost-shaped relief
is covered by vegetation cover in the form of alpine
grasslands, dwarf pine scrub and arctic peatbogs.
In the lee of glacial cirques and adjacent slopes
then lies the niveo-glaciated zone (flowery tun-
dra) where the main natural forces were ancient
glaciers, while today they are ruled by avalanches
and landslides.

It is an exceptionally diverse environment that com-
bines wind, frost, snow, ice, glaciers, water, and relief
orientation. Three parts, three completely different
environments and yet they are connected by the
phenomenon of tundra landscape, where all three
components are tightly interconnected by natural
processes and phenomena. One part cannot exist
without another.

All of this was ingeniously linked together in the work of
Prof. Jan Jenik called “A Theory of Anemo-orographic
Systems” (1961). He was also one of the main actors
in defining the phenomenon of the KrkonosSe arctic-
alpine tundra.

The Cryo-eolian Zone in KrkonoSe only covers sev-

eral of the highest summits and adjacent slopes
and is mainly found on the summits of Mt. Snézka,
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Mt. Studniéni hora, Mt. Luéni hora, Mt. Smogornia
and Mt. Vysoké Kolo. Also, some places on top of
Mt. Kotel bear the features of this lichen tundra. It
is the realm of frost-resistant lichens, mosses and
grasses. Strong winds blow the snow away and the
exposed soil freezes deeply in winter. Various frost
weathering, movements and grading of soils gave
rise to the rare and peculiar shapes of the inanimate
nature, such as cryoplanation terraces, polygonal
and striated frost-sorted soils, boulder fields or solif-
luction mounds.

Less than 200 metres below the summits in the sur-
roundings of the Labska bouda and Lucni bouda
Chalets extend two sprawling plains covered with
a mosaic of alpine grasslands with predominant
matgrass, dwarf pine scrub and structured subarctic
peatbogs. This is the cryo-vegetative zone, where itis
less windy and the snow cover here averages around
180 cm and endures for more than half of the year.
Higher temperatures, sufficient precipitation and the
deeper Podzolic soils here enabled the exuberant
development of grassland and peatbog vegetation
that cover the frost-shaped relief of polygonal soils
and stone stripes, the remarkable mountain beaded
streams, wandering blocks of stone, peat hillocks
called pounikos or peat mounds, the shape of which
and their formation by tearing off whole blocks of
peat remind us of Nordic palsas. The niveo-glacigen-
ic zone is located in the deep amphitheatres of the
glacial cirques on both sides of the mountain range.
They represent the extremely diverse and rich flora
and fauna on the slopes of the Labské jamy, Kotelné
jamy, Snézné jamy, Upské jamy Cirques and many
other places, where frost weathering has shaped the
rocky cliffs, massive snow overhangs accumulate on
the rims in winter and the slopes have been abraded
by avalanches for many millennia. In the past, they
were filled by glaciers.

Chapter 2.2
Withesses to Times
Ancient and Recent

The KrkonoSe Mountains are an exceptionally rich
mountain range for the occurrence of living wit-
nesses to the glacial periods (glacial relicts), but also
surprise us by the high number of endemic species
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which mainly live in the arctic-alpine tundra. Peculiar
biological processes developed here at the end of
the ice ages, when the mountain ridges represented
islands of mountain nature, surrounded on all sides
by the sea of dense forests. Outside of KrkonoSe we
cannot meet them anywhere else in the world. Their
biological birth occurred in a much shorter historical
period than when the glacial relicts wandered along
the KrkonoSe mountain ridges. The KrkonoSe arctic-
alpine tundra is a completely unique environment,
the home of the most important members of the
KrkonoSe flora and fauna.

The story of the discovery of the cloudberry on the
mountain ridge peatbogs in KrkonoSe is no less exciting
than telling the story of how the Sudetic lousewort was
found. Also the finding of the glacial relict alpine saxi-
frage in the Mala Snézna jama Cirque caused a great
sensation in scientific circles. Numerous stories are
associated with the appearance, disappearance and
later reappearance of the dotterel in the KrkonoSe tun-
dra, and with the finding of the bluethroat or describing
many relict species of invertebrates and vertebrates.
Currently, the arctic-alpine tundra supports the occur-
rence of more than two dozen glacial relicts of flora
and fauna and about three dozen species of endemic
organisms, which are not found anywhere else in the
world.

Chapter 2.3
Tundra in Movement

The cold environment of the KrkonoSe tundra only
seems to be something which formed on the mountain
ridges thousands of year ago and survives unchanged
to this day. In ancient times, when the northern hemi-
sphere was covered by endless ice sheets, the unglaci-
ated KrkonoSe summits were under the cruel dictates
of ice, frost, snow, wind and water and changed much
faster than they do today. However, the current tun-
dra is not only a dead witness to the dramatic events
of the distant past. Its form is changing, much more
inconspicuously, more slowly and unfortunately in
recent centuries, with the helping hand of mankind.
The main natural forces, which affect the surface of
the mountains, are still the same and tireless actors
on the stage of the mountain landscape - water in all
its forms, wind, sun and cold. Under their baton the
tundra is continually changing its face.



Today, scientists can build a fairly accurate pic-
ture of the ancient tundra landscape of KrkonosSe.
They recognize the places where local glaciers once
flowed and left behind unmistakable moraines. They
describe the circumstances under which glacial lakes
were created, mainly on the Polish side of the moun-
tains. Striking rock outcrops called tors on the ridges
are not only notable for their names and often mys-
tical tales in the local literature. Geomorphologists
accurately deciphered several stages of their forma-
tion in the Mesozoic to Quaternary Periods.

Today we know a lot about the two hundred year his-
tory of avalanches and landslides, belonging to the
most powerful forces that currently shape the inani-
mate and animate surface of the KrkonoSe tundra.
Water completes the appearance of the surface of
the mountains, as evidenced by hundreds of fasci-
nating waterfalls, deep evorsion bowls in the chan-
nels of the KrkonoSe rivers, the wild channels of
some mountain streams and the remarkable phe-
nomenon of the beaded mountain streams in the
grassy tundra zone.

Ice needles under the ground are able to transform
the stony surface of the lichen tundra into bizarre
shapes and seamlessly start the movement of boul-
ders weighing tons, slowly ploughing over the plateaus
near the Labska bouda and Luéni bouda Chalets.

The wind also affects the inanimate and animate
surface of the tundra. It continuously carries soil
and snow away from the mountain tops to the lee-
ward glacial cirques, creating bizarre shapes of snow,
and forms the appearance of many plant species.
The incessant wind causes the peculiar flag-shaped
crowns of spruce trees at the upper limit of the forest
or the spruce scrub.

Chapter 2.4
Four Seasons in the
KrkonoSe Tundra

The KrkonoSe Mountains are an isolated mountain
range in the middle of plains and hilly country, and
pulsate with a life of their own. They are an exceed-
ingly dramatic environment which change with the
rhythm of the seasons and assume various forms,

decided on by water, wind, temperature and baromet-
ric pressure. These are the main actors in the colour-
ful changes to the mountain landscape. The rhythm
of the changing seasons in central Europe is mainly
determined by air temperature. According to the tem-
perature, the KrkonoSe tundra landscape is either
a kingdom of many shapes of snow, snowflakes and
hoarfrost, or the mountain surfaces turn to colour in
a green rhythm.

From the first shoots of colourful tundra plants,
through the multi-coloured summer palate, up to
a dazzling mosaic of foliage of herbs, shrubs, bushes
and trees. The variety of colours, smells and sounds
is unforgettable for the spectator who enters the king-
dom of the KrkonoSe tundra, and will entice him to
visit such a unique mountain world again and again.

Our feelings when visiting the summits of Krkonose
are derived from the visual pleasures of the natu-
ral colours of vegetation, through various sounds of
the wind, falling raindrops and the gurgle of water
in springs and streams, up to the monumental
space, which is created in the mountains when spe-
cific meteorological conditions create temperature
inversions.

All year round the visitor joins the audience in the
fascinating theatre of colourful changes to the land-
scape in the rhythm of the seasons.

The mountain ridges are rarely calm. The wind con-
tributes to the atmosphere of the mountains, just
like cloud cover and the clouds of various shapes
and colours. During a temperature inversion cool air
flows from the mountaintops into the valleys, where
the condensation of water vapour creates fog or low
cloud.

For a pilgrim wandering the landscape on the moun-
tain ridge, the rays of the rising or setting sun can cre-
ate a faithful imitation of a white ocean, with only the
isolated “islands” of nearby or distant mountain sum-
mits breaking through its surface.

Fog, sunny weather, the howling mountain wind, the
clatter of mountain waterfalls and falling avalanches
or the colourful changes to the vegetation in each
season - these are the scenes that will enchant us
every time we enter the KrkonoSe mountain tundra
with humility.
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Chapter 3
Homeland of Tundra
in Northern Europe

This tiny island of tundra on the ridges of
KrkonoSe is unique evidence of the ancient
connections between the remote worlds of
arctic and alpine nature. This came at a time
when the vast continental ice sheet repea-
tedly crawled south to the northern foot of
KrkonoSe. Arctic tundra travelled along its
southern edge into Central Europe, where-
as alpine tundra descended from the Alps
to lower elevations, including the Bohemian
Basin. These two worlds met and blended on
the KrkonoSe mountain ridges and created
the unique environment of the KrkonoSe arc-
tic-alpine tundra.

The true homeland of the arctic tundra, however, is
far to the north in North America, Greenland, northern
Eurasia, particularly in Norway, Sweden, Finland or
Iceland, in Siberia, even on the peaks of the Scottish
Highlands and the Southern Urals. On their many
trips to the north Czech scientists and conservation-
ists have had repeated opportunities to convince
themselves that the similarity is not purely coinciden-
tal. And they are still discovering more testimony to
the special likenesses between these distant natural
worlds.

The best preserved nature of arctic tundra is locat-
ed on the territory of national parks, of which there
are almost 40 just in Norway, 39 in Finland, another
7 are located on Spitsbergen and Sweden boasts
29 national parks. There are also 3 national parks
in the predominantly volcanic landscape of Iceland,
where in addition to volcanoes, lava, geysers and
waterfalls, a modest tundra can also be admired.

The structure of the tundra in its homeland, though,

also has its own specifics, especially the different
rhythm of alternation of day and night. Above the Arctic
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Circle the polar night lasts through the winter months
and in the summer months the sun never sets, whilst
in the mountains at lower latitudes the darkness and
the light alternate on a daily basis. An annual versus
a daily rhythm of life - it is the fundamental differ-
ence between the tundra in the far north and the
tundra in the mountains at lower latitudes, such as
in KrkonosSe. This is reflected both in the climate and
in the flora and fauna and their species composition.

In KrkonoSe the tundra landscape only covers an area
of less than 50 km2, whereas in northern Europe there
are tens of thousands of kmZ2. The glaciers, lakes,
moraines, cryoplanation terraces, tors, frost-sorted
soils, palsas and lithalsas, similar and often identical
species of plants and animals, such documents of the
tundra in northern Europe are countless. But perhaps
it is because in the pocket-sized KrkonoSe Mountains
the tundra phenomena are much fewer, we have
managed to precisely characterize them, describe
their area, their history and their connections to that
endless world of tundra in the north of the continent.
A Czech and a Polish national park were established
in KrkonoSe to protect them more than 50 years ago.

You can judge for yourself what similarities there are
between KrkonoSe and the remote arctic nature, but
better still, start by driving up north, to the true home-
land of tundra landscapes and when you return you
will view the pocket-sized KrkonoSe Mountains from
a completely different perspective.

Chapter 4
Future of the Tundra

In ancient geological times the tundra expe-
rienced many changes, which were reflec-
ted in its area, structure and the diversity of
tundra plants and animals. We are able to
explain some of them, while others are still
a mystery for scientists.

However, the recent or current tracks of humans on
the arctic tundra are a warning sign of what could
happen in the near future, if we do not try to restrict
or even eliminate them. This is true not only for the



small island of tundra in Krkonose in the middle of
Europe, but in general for the tundra environment in
the entire northern hemisphere, occupying millions of
square kilometres.

Tundra is among the most endangered parts of nature
on our planet, because it is affected by the ongoing
global climate changes. The long-term warming and
greater temperature fluctuations are reflected in melt-
ing glaciers, thawing of permafrost, the extinction of
dozens of cryophilic organisms. It is not necessary to
assist with further human touches that disrupt the
fragile tundra environment, such as ill-considered
construction activities, ill-conceived tourism and
sporting activities, excessive noise, transport or stor-
age of waste. The tundra’s future is in our hands. We
are helped in this task by the increasingly effective
international cooperation in environmental protec-
tion, the statuses of national parks and biosphere
reserves, long-term monitoring of the condition of our
planet, including this small island in KrkonosSe.

But the idea of the problem-free fate of the
KrkonoSe tundra only under the legal auspices

of the national park statute is not realistic. Many
problematic issues which have arisen during the
fifty-year history of KRNAP have caused numerous
clashes between conservationists, foresters, sci-
entists, as well as the general public. How should
we care for the mountain trails? How should we
address the scars on the face of Krkonose from pre-
war fortification works? How should we sensitively
thin out the previously planted dwarf pine scrub,
which spreads at the expense of tundra vegetation
and frost-sorted tundra soils? How many visitors
and what activities are on the mountain ridges are
still sustainable? How to use the mountain chalets
amid the tundra landscape?

The significance of the KrkonoSe Mountains arctic-
alpine tundra as one of the southernmost relicts of
arctic nature in central Europe for long-term monitor-
ing and perception of the future destiny of the tundra
biome is priceless. By rights the KrkonoSe Mountains
are integrated into the global INTERACT project, deal-
ing with the protection of tundra landscapes and mon-
itoring the impact of global changes on the sensitive
arctic nature.
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Photo
captions

The Wielki Sniezny Kociot and Maty
Sniezny Kociot (Velka SnéZna jama and
Mala Snézna jama) Cirques in western
KrkonoSe show the modelling effects of
ancient glaciers

The periglacial talus on the slopes of
Mt. Vysoké Kolo was formed by the
effects of freezing temperatures on the
surface of KrkonoSe

The shapes of the Sniezne Kotty
(Snézné jamy) Cirques and the Kociot
Jagniatkowski (Cerna jama) Cirque

in western KrkonoSe are seen most
clearly in the winter months

This is similar on the Czech side of the
mountains, where a glacier carved the
pair of deep cirques called Kotelni jamy
into the slopes of Mt. Kotel

The eastern part of the KrkonoSe tundra
is ruled over by the highest mountain in
KrkonoSe - Mt. Snézka

(1603 m)

The depth of the glacial lake on the floor
of the Wielki Sniezny Kociot (Velka
Snézna jama) falls greatly during the
year

The slopes of Mt. Kotel and the Kotelni
jamy Cirques rise like an island above
the sea of inversion cloud cover

Extensive boulder fields on the summit
of the second highest mountain in
KrkonoSe - Mt. Luéni hora (1 555 m)

Granite boulder fields and boulder flows
on the slopes of Mt. Maly SiSak and at
the head of the Certova strouha ravine

The rough surface of the granite
boulders play host to diverse
communities of rock lichens

The yellow-green bark-like thalli of
various species of map lichens
(Rhizocarpon genus) really look like
maps




The northern slopes of Mt. Lucni hora
were once covered by a montane (fjeld)
glacier. We are reminded of those times
by the extensive talus

The granite boulder flows on the slopes
of Mt. Vysoké Kolo are the products of
frost weathering

Before the arrival of the long winter the
leaves on the blueberries and
cranberries turn to shades of red and
yellow

Certain species of cup lichens (Cladonia
genus) produce distinctly coloured
fruiting bodies on the edge of the cups

The alpine grasslands behave in

a similar way and light up the views of
the KrkonoSe tundra with autumnal
colours for a short while

Whiteworm lichen (Thamnolia
vermicularis) occasionally grows on the
bare earth in the lichen tundra on the
highest summits of Krkonose

One of the cult plants of Krkonose

- the Bohemian bellflower (Campanula
bohemica) stands out in the matgrass
grasslands

The summits of Mt. Snézka, Mt.
Studniéni hora and Mt. Lu¢ni hora are
isolated islands in the lichen zone of the
KrkonoSe arctic-alpine tundra

Carpathian birch (Betula carpatica)
grows through the low grass growths on
the Pancavskeé raselinisté Peatbog

Cryoplanation terraces run like rings
across the slopes of Mt. Lu¢ni hora.
They are among the most perfectly
formed in this part of Europe

The Studni¢ni jdma Cirque, Mt. Snézka
and Mt. RGzova hora stand dominantly
over eastern KrkonoSe

The atmosphere of the Upské
raselinisté Peatbog already shows that
the long winter months are nearing

Cryoplanation terraces of Mt. Lucni hora
from a hight

The “Hercynian Desert” of matgrass
grasslands in the cryo-vegetative zone
of the KrkonoSe tundra near the Luéni
bouda Chalet

Clumps of cottongrass and deergrass
(Eriophorum and Trichophorum orders)
protrude from the muddy surface of the
peatbog pools

The Carpathian birch (Betula carpatica)
is a hardy woody plant, which can even
tolerate the pressure from deep snow
cover

Matgrass (Nardus stricta) is also able to
distinctly shape the grassy tundra
around Pramen Labe (Spring of the
Labe)

Autumnal colours are brought to the
tundra by the flowering heather shrubs

Table-shaped form of dwarf pine scrub

The Pancavské raselinisté Peatbog on
the ridge of western Krkonose is

a unique feature in the Central
European Mountains

Autumn hoarfrost on the surface of the
pool in the middle of the Upské
raSelinisté Peatbog

The world of sphagnum mosses, sedges
and shrubs is the home of many
members of the family of glacial relicts
on the KrkonosSe peatbogs

The colours of the grasses in the
KrkonoSe tundra are at their brightest
during the autumn inversions

White false hellebore (Veratrum
lobelianum) is a poisonous beauty of
the KrkonoSe tundra
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The sun is rising, in order to warm the
leeward slopes of the Pancavska jama
Cirque. There is the flower-rich tundra
zone

The boulder talus on the avalanche runs
in the Pancavska jama Cirque are the
home of diverse communities of woody
plants and herbs

The Wielki Staw lake on the Polish side
of KrkonoSe is an important witness to
the effects of ancient glaciers

Weathered granite cliffs in the
surroundings of the Pancavsky vodopad
Waterfall

0Old talus in the Upska jama Cirque
becomes overgrown and new talus is
created. This is the story of life on the
slopes of KrakonoSova zahradka

- “Krakono$’s Back Garden”

Meanders of the Labe on the floor of
the Pancavska jama Cirque, which was
long ago filled by the shining waters of
a massive glacial lake

Something is always happening on the
avalanche slopes. The old is swept away
by the domination of the avalanches
and the new settles here

Block faulting of granite on the upper
rim of the Pancavska jama Cirque. This
is one of the most remarkable places in
the KrkonoSe herb-rich tundra

At the head of the Labské jamy Cirques
the Labe has carved a distinctive ravine,
which the timid headwaters of this great
European river deepen every year

The leeward side of Mt. Studni¢ni hora
with the monumental spaces of the
Upské jamy Cirques, ravines around the
Certlv hiebinek ridge and Studniéni
jamy Cirques

The granite desks in the lower parts of
the Navorska jama Cirque play host to
rare hydrophilous flora

The omen of winter can be seen on the
clumps of tufted hairgrass
(Deschampsia cespitosa), which favours
snowbed localities

The head of an alpine glacier, which
once filled the Kociot Wielkiego Stawu
(Velkad Snézna jama) Cirque, left behind
numerous glacial moraines

The flowers of the Sudetic lousewort
(Pedicularis sudetica), which belongs to
the gallery of glacial relicts in KrkonoSe

One of these moraines dammed the
outflow of water and a small glacial lake
formed here. Today it is only supplied by
water from melting snow beds on the
slopes of the Kociot Wielkiego Stawu
(Velka Snézna jama) Cirque

The tiny cloudberry (Rubus
chamaemorus) migrated to KrkonosSe in
advance of the massive Scandinavian
ice sheet

Granite rocks in the Pancavska jama
Cirque near the AmbroZova vyhlidka
Vantage Point

Only the Maty Sniezny Kociot (Mala
Snézna jama) plays host to the alpine
saxifrage (Saxifraga nivalis). It was
discovered here in the 19™ century by
Count Karl Sternberg

The steep, rocky slopes of the
Pancavska jama bear witness to the
effects of frost, wind, precipitation and
wind on the appearance of the
Krkonose cirques

The colourful fruits of the cloudberry are
a relatively rare sight in KrkonoSe

Its tiny, leathery leaves are hidden in
the shade of the low shrubs of dwarf
pine




The Bigelow’s sedge (Carex bigelowii) is
also a representative of the arctic plants
which migrated as far as KrkonoSe in
the distant past

The avalanche runs in the KrkonoSe
cirques are the home of the Sudetic
rowan (Sorbus sudetica)

The grey shrubs of the downy willow
(Salix lapponum) remind us of the arctic
tundra in the Scandinavian mountains

The endemic species in KrkonoSe also
include the tiny mayfly Rhithrogena
corcontica.

The Upské raselinisté Peatbog plays
host to Lindberg’s sphagnum
(Sphagnum lindbergii). KrkonosSe lies on
the southernmost border of its
European range

The endemic field scabious Knautia
arvensis subsp. longifolia only grows on
the slopes of the Kotelni jamy Cirques

Bog rosemary (Andromeda polifolia) is
unmissable during its flowering in June
and July

Hawkweed (Hieracium nigrescens) at
Wielki Sniezny Kociot (Velka Snézna
jama)

The arctic hawker dragonfly (Aeshna
caerulea) - a flying colourful jewel
above the surface of the pools on the
Upské raselinisté Peatbog

The only home of the daisy-leaved
speedwell (Veronica bellidioides) in
Krkonose is the summit of Mt. Snézka

The field vole (Microtus agrestis) has
lived on the ridges of KrkonoSe since
the Ice Ages

The Maty Sniezny Kociot (Mala Snézna
jama) Cirque also plays host to the
endemic sub-species of burnet-
saxifrage Pimpinella saxifraga subsp.
basaltica

The occurrence of the Eurasian dotterel
(Charadrius morinellus) in the Krkonose
tundra is accompanied by a whole
range of stories

The pink blossom of the Sudetic rowan
remind us of one of the ancient parents
of this endemic plant - false medlar

The confirmation that the red-spotted
bluethroat (Luscinia svecica subsp.
svecica) nests in KrkonoSe was the
ornithological hit of 1978

Approximately 130 shrubs of the
endemic Sudetic rowan represent the
entire world heritage of this memorable
woody plant in KrkonoSe

The boulder fields on the ridges of
KrkonoSe are the home of the arctic
wolf spider (Acantholycosa norvegica)

Field Vole (Microtus agrestis)

Dwarf pine scrub with cloudberry is

a magical perception of the KrkonosSe
tundra - connecting ancient
representatives of two distant worlds
- the cloudberry and dwarf pine scrub

The arctic peatbogs on the ridges of
KrkonoSe play host to the pirate wolf
spider (Pirata piraticus)

Scherfel Anemone (Pulsatilla scherfelii)
is rare adornment of the KrkonoSe
Tundra

Alpine Accentor (Prunella collaris)

Purple Saxifrage (Saxifraga
oppositifolia) often grows on the rocks

The KrkonosSe tundra is home of rare
black grouse (Tetrao tetrix)

The summits of the KrkonoSe tundra
are decorated by dozens of species of
high-mountain hawkweeds
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The most abundant of the high-
mountain hawkweeds in KrkonoSe is
the alpine hawkweed (Hieracium
alpinum)

KrkonoSe bellflower or Bohemian
bellflower - this was the scientific
dispute over the name of this famous
endemic species in KrkonoSe

The slopes of the Upska jama Cirque
are the kingdom of mighty avalanches,
which prevent the “natural gardens”
from being overgrown by montane forest

The snow cover emphasizes the
modelling of the surface of the
KrkonoSe tundra on Mt. Vysoké Kolo in
western Krkonose

Full-depth avalanches also transport
much soil and vegetation during a few
moments, which helps to maintain the
necessary natural dynamics

The Slezsky hibet Ridge forms a natural
border between the Czech and Polish
sides of Krkonose

On the slopes of the Wielki Sniezny
Kociot (Velka Snézna jama) there are
visible trails of avalanches, but
especially of landslides (mura)

Belt of low cloud above the Obfi dul
Valley, which is the most distinctive
glacial valley (trog) in KrkonoSe

The avalanche which fell in the Modry
dal Valley in 2015, even felled the old
mountain spruces

The karling of Mt. Snézka will catch our
eye in every season of the year

The bays along the upper tree line on
the slopes of the Labské jamy Cirques
clearly show us where avalanches have
fallen over the last millennia

Strong air flows model the snow cover
on the slopes of Mt. Snézka into bizarre
shapes

Frost-sorted soils (rosette-shaped stone
polygons) on the Obii hfeben Ridge

The solitary spruces above the upper
tree line take on bizarre shapes during
the winter (the summit of Mt. Szrenica,
1 362 m, in the background)

P

The Divéi kameny tors displays the
strengths of frost and ice, as well as the
unusual structure of the granite bedrock

The snow gives the mountain meadows
a completely different appearance than
a few months earlier, when they shone
with the bright colours of autumn

Harrachovy kameny tors above the
Velka Kotelni jama Cirque

During the winter months the wind
transports the snow from the windward
slopes to the leeward cirques and builds
up massive overhangs

The slopes of the avalanche runs are
the home of bizarre formations of
montane shrub growths - the stunted
“crooked forests”

Melting pits on the surface of the snow
indicate that the warmer pre-spring
weather has arrived

The bizarre shapes of the Carpathian
birches reveal the how they are able to
resist the destructive strength of the
avalanches

However, Mt. Studnicni hora

with KrakonoSova zahradka
(“KrakonoS’s Back Garden”) on the
slopes of the Upska jama Cirque will
stay white for much longer

The flag-shaped form of the crowns of
spruces along the upper tree line
indicate the predominant direction from
where the wind blows

The weather vanes of the flag-shaped
spruces are as accurate as the needle
on a compass




On the slopes of Mt. Studniéni hora the
wind is so strong that the spruces can
only survive near the ground and form
dwarf spruce scrub

Harrachovy kameny tors and valley of
Jizerka river

The woody plants growing on the
avalanche runs show a remarkable will
to survive

Green gulleys, shrub growths and
forests - this is the summertime face of
the Labské jamy Cirques

With the arrival of low temperatures the
coloured transformation of the
Pancavsky vodopad Waterfall begins

The silhouette of Mt. Kotel and the
Harrachovy kameny Tor stands out at
any time of year

Water is not only a powerful erosive
force on the slopes of KrkonoSe, but is
also an expression of the wonderful
transformation of the montane nature

Summer plays with colours above the
Modry dil Valley

The gradual transformation between the
three states of water on the lip of the
Pancavsky vodopad Waterfall is
unmissable

The stalks of Polytrichum mosses and
interrupted club-moss appear similar,
even though they belong to completely
different plant groups

Rapids, cascades and waterfalls are
among the popular phenomena in the
KrkonoSe nature

In the wintertime this rocky gorge on the
slopes of Mt. Zelezna hora turns into
a threatening avalanche run

The tor on Mt. Violik and the Wawel
chalet

The tumultuous element of water on the
mountain slopes is able to enhance the
autumnal atmosphere of the KrkonoSe
tundra

The shades of yellow and red, which
gradually gain dominance over the
green of chlorophyll, light up the
landscape before the first snows arrive

Water flowing down the cliff face is an
important habitat for colourful growths
of algae and mosses

The contrast between light and shade is
especially distinctive during the autumn
time

The Labsky vodopad Waterfall (34.5
metres high) is one of the most famous
waterfalls in KrkonoSe and in the whole
country

The autumnal rays of the sun are easily
able to melt the first needles of
hoarfrost

The Pancéavsky vodopad Waterfall
tumbles down the leeward wall of the
glacial cirque called Pancavska jama as
the highest Czech waterfall (148 m)

Remarkable theatre in the night sky

above the Divéi kameny tors

The waterfalls on the slopes of the
Labské jamy Cirques are at their most
powerful during spring snowmelt or
after torrential rain in summer

The KrkonoSe tundra does not lose its
colourful beauty even in the winter
months

A winter mood rules on the border
summit

Firn beds on the slopes of the Kotelni
jamy Cirques do not melt until early
summer

Frost and sunlight impart their magic on
the rapidly changing atmosphere of

a winter morning on the mountain
ridges
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Mt. Snézka stands above the low cloud
in every season. You just have to be in
the right place at the right time

This can be the view from the summit of
Mt. Snézka during autumn inversions

All shades of blue and white

And a little further on there are similar
views to the Obfi dal Valley

The snow cover mercifully hides the
remnants of the recent air pollution
calamity on the KrkonoSe ridges

Ice and snow sculptures on the castle
koppies on Mt. Violik

...or in the opposite direction from the
Mt. Krkonos. Inversion cloud cover
usually moves from Bohemia to Poland
across the saddle by the Spindlerova
bouda Chalet

The modelling of the tundra surface in
eastern Krkonose is most visible in the
winter months

The intricate beauty of the ice
encrustation is best seen in the
surroundings of the streams

During the long winter months the
strong winds transport the snow from
windward slopes to leeward ones

...as well as on the stems and leaves of
the alpine grasses in the surroundings
of the Kaplicka (Chapel) in the Modré
sedlo Saddle

Sunset on the ridges of Krkonose is
always an unforgettable experience

The natural theatre of the moving
inversion cloud cover in the depths of
the Kotelni jamy Cirques

At this time the pole markers are
unmissable. However, the tourist signs
cannot be read under the layers of icing

The frozen kingdom of shrubs...

Icing, fog and the eerie mood which the
rays of the setting sun create for
a fleeting moment

...grasses

... and herbs

During autumn inversions the Bohemian
Basin is filled by fog, from which only
the summits of KrkonoSe emerge

Rowan berries are a welcome source of
food in wintertime for certain bird
species

The illusion of islands in the sea is
almost perfect

Grass stems serve as condensation
surfaces during the formation of
hoarfrost

The slopes of Mt. Snézka in the colours
of autumn

Around the streams they turn into icy
stalagmites

As the temperature rises the white sea
above the Labsky dul Valley slowly
breaks up

In frosty weather the water running
down the surface of rocks forms fragile
icicles

The summits of Mt. Cerna hora and
Mt. Svétla in eastern KrkonoSe

The night ends and the day begins
above the Sedmidoli Valley

In fractures in the rock surface the
water turns into ice wedges which can
split any of the KrkonoSe rock types

Mt. Vysoké Kolo with the Wawel chalet
is visible from all directions

Snow encrustation decorates the winter
mountain scenery, but can also be

a threat, as it can break even the
strongest of trees




Low cloud flows over the Modré sedlo
Saddle into the depths of the Modry dul
Valley

When the atmospheric pressure
changes the inversion cloud cover is
able to move from the Kociot tomniczki
(jAma Lomnicky) Cirque to the Obfi ddl
Valley in a moment

The reindeer (Rangifer tarandus)
belongs to northern Europe, just like the
large family of lichens, of which many
are on its daily menu

The lichens of stony soils and talus
include a variety of snow lichens
(Stereocaulon dactylophyllum)

The summit of Mt. Snézka offers
countless views and landscape moods
in any season

The wind, sun and clouds create an
unbelievably colourful magic spell over
the mountains

The lichens which will catch our eye
include those which form brightly-
coloured fruiting bodies on their cups,
such as daisy-flowered lichen (Cladonia
bellidiflora)

Crinkled snow lichen (Flavocetraria
nivalis)

The rising sun by the pool on the Upské
raselinisté Peatbog

The Fuscidea lichen Fuscidea austera

The cone of Mt. SnéZzka as a weather
front arrives

Is it evening or morning?

Yellow map lichen (Rhizocarpon
geographicum) and crescent map
lichen (Rhizocarpon lecanorinum)

Pixie cup lichen (Cladonia chlorophaea)

...only the photographer knows when
and where he was with his camera at
that moment!

Daisy-flowered lichen (Cladonia
bellidiflora) and reindeer lichen
(Cladonia arbuscula)

Morning mood in the Obfi sedlo Saddle

...and from the Harrachovy kameny tors

The lichen gardens on granite boulders
always contain map lichens and wall
lichens ...

The sharp, rocky rim of the Sniezne
Kotty (Snézné jamy) Cirques offer views
into the most perfectly formed pair of
glacial cirques in KrkonoSe

Grey reindeer lichen (Cladonia
rangiferina) and the lichen Vulpicida
juniperinus

Cloud cover above the massif of
Mt. Zelezna hora and Mt. Luéni hora

Orange wall lichen (Xanthoria
candelaria)

Shield lichen (Parmelia saxatilis)

Nature’s theatre show in the Obfi sedlo
Saddle below Mt. Snézka

Blood spot lichen (Ophioparma ventosa)

The alpine grasslands in the
surroundings of the Lu¢ni bouda Chalet
soon disappear into the inversion cloud
cover

(green and black) Map lichen
(Rhizocarpon viridiatrum)

Elegant starburst lichen (Xanthoria
elegans)

Puffed shield lichen (Hypogymnia
physodes)

Yellow map lichen (Rhizocarpon
geographicum)
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Yellow map lichen (Rhizocarpon
geographicum)

Landscape of Arctic tundra

Their high vitamin C content makes
them an important ingredient in
Scandinavian cuisine

Cup lichens and shrubs of cowberry
(Vaccinium viti-idaea) are often found in
the undergrowth of the birch forests

Autumn has arrived in Jostedalsbreen
(Norway)

Salted shield lichen (Parmelia saxatilis)

Sea pink (Armeria maritima)

Crinkled snow lichen (Flavocetraria
nivalis) and mountain crowberry
(Empetrum hermaphroditum)

Moss-campion (Silene acaulis) and
net-leaved willow (Salix reticulata)
reveal the presence of more mineral-
rich soils

Shrubs of the cranberry and crowberry
family are among the most common
undergrowth in the arctic-alpine tundra

The greyish downy willow (Salix
lapponum) spread from Scandinavia as
far as the slopes of KrkonoSe

Alpine azalea (Loiseleuria procumbens)
belongs to the Ericaceae family

Fissures in the rocks are often
colonised by dwarf willow (Salix
herbacea)

The Nootka lupine (Lupinus
nootkatensis) comes from North
America and was introduced into the
European continent

Numerous species of willow, of which
many have distinctive grey leaves, grow
in the arctic-alpine tundra

Mother of Thyme (Thymus praecox
subsp. arcticus)

Alpine saxifrage (Saxifraga nivalis) in its
home territory

They include the woolly willow (Salix
lanata)

Sea campion (Silene uniflora)

This willow has distinctive female
catkins containing the seeds, which are
covered with dense white fluff. This
enables the wind to carry them to
distant places

Mountain avens (Dryas octopetala)

Alpine bartsia (Bartsia alpina)

Net-leaved willow (Salix reticulata)
grows in the arctic-alpine tundra on
more mineral-rich soils

The common butterwort (Pinguicula
vulgaris) is a carnivorous plant

Bushes and shrubs of a multitude of
colours - this is autumn in Scandinavia

The small-white orchid (Leucorchis
albida) in its arctic form

The twisted shapes of the stems of
certain arctic willows remind us of the
bizarre shapes of the trees and shrubs
on the avalanche runs in Krkonose

The Scottish asphodel (Tofieldia pusilla)
belongs to the lily family

The pyramidal saxifrage (Saxifraga
cotyledon) decorates the rocky cliffs in
the arctic-alpine tundra

Cranberries are a popular fruit in distant
Scandinavia, and also in the mountains
of central Europe

The glacier crowfoot (Ranunculus
glacialis) most often grows on the
fringes of long-lasting firn beds and
snowbeds




The harebell (Campanula rotundifolia)
looks the same in the Arctic and in
Krkonose

The berries of the swedish cornel
brighten up the undergrowth of the
arctic shrub growths and forests

The woodystem speedwell (Veronica
fruticans) grows in northern Europe but
not in KrkonoSe

Gullfoss (Golden Waterfall) is among the
best known waterfalls in Iceland

Mother of thyme just before it blooms

The Svartifoss Waterfall (also known as
the Black Waterfall) is part of the
Icelandic Skaftafel National Park

The leaf rosettes of pyramidal saxifrage

Dozens of waterfalls tumble into the
waters of the Geiranger Fjord in Norway

Mountain avens (Dryas octopetala)
forms dense colonies and compacts the
talus soils

Iceland is a superpower for its
abundance of waterfalls

The foot of the Nigardsbreen Glacier,
Jostedalsbreen National Park (Norway)

The Seljalandsfoss Waterfall offers the
possibility to walk behind its curtain of
water

View from Mt. Galdhgpiggen, the
highest mountain in Norway

Basalt organ pipes at the Hengifoss
Waterfall

Detail of the structure of a glacier

The Norwegian landscape is extremely
rugged

Briksdalbreen is one of the best known
and most visited fingers of the
Jostedalbreen Glacier

Deep fjords are characteristic of the
Norwegian coast

Detail of the Solheimajokull Glacier
(Island)

Female willow grouse (Lagopus
lagopus) are well camouflaged

The rock formation called Trolltunga
(Troll's Tongue) protrudes horizontally
from the mountain around 700 metres
above the Ringedalsvatnet Lake

Ringedalsvatnet Lake

Ed-necked phalarope (Phalaropus
lobatus)

Jubilejni cesta (Jubilee Trail) viewed
from Mt. Snézka

Nest of pink-footed goose (Anser
brachyrhynchus)

Cloudberry (Rubus chamaemorus)

Experts from the KRNAP Administration
have research plots on the Labskéa
louka Meadow

Swedish cornel (Cornus suecica)

A wide paved trail now leads up to
Mt. Snézka

Autumn colours of the leaves of the
cloudberry

The dense network of tourist rails can
be seen from the summit of Mt. Snézka

In the peak tourist season Mt. Snézka
attracts up to 10,000 visitors per day
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