(vice Ci ménge)

Extremni habitaty




Zivotni podminky v podzemnich vodach

Svétlo — v podzemnich vodach absence svétla
e absence autotrofnich organismd
e redukce svétlocivnych organt i télnich pigmentd

Teplota — kolisa kolem priimérné rocni teploty okolni krajiny
e plynulé rozmnozovani zivocichl po cely rok

Velikost prostoru — omezeni velikosti organismd
e vyznam zejména u prilinovych vod

Rozpustény kyslik — v podzemnich vodach chybi
e vysSSi obsah kysliku ve vodach volnych prostor (jeskyné), kde je
moznost difuze z ovzdusi

Potrava — autochtonni zdroje chybi
e mnozstvi allochtonni potravy smérem od zdroje klesa (filtracni efekt). Ale
— Jeskyné Movile, Rumunsko — chemolithotrofni (metanové) bakterie



Podzemni vody

Prilinové — v usazenych horninach a zvétralinach, pohyb vody
gravitaci a vlivem hydrostatického tlaku; zachyceni suspendovanych a
rozpusténych latek (filtrace vody); plosné rozsahla zvodnéla souvrstvi
Puklinoveé — v puklinach, trhlinach a zlomech hornin, rychlost proudéni
vody je vyssi; kapacita zvodnéni mnohem nizsi

Krasoveé — v horninach s krasovou propustnosti (postupné vyluhovani
vapencovych a dolomitickych hornin — dutiny — jeskynni systémy);
pohyb vody podobny jako v povrchovych tocich; zdrojem vody jsou
srazky a povrchove toky, které pronikaji do podzemi (tzv. ponory)
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Ozlvenl podzamnlich vod
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Prilinové vody: Bathynella natans, Troglochaetus
beranecki, Niphargus sp. Parastenocaris phreatica

Elaphoidella elaphoides, Candona eremita, Zelezité a ma nganové baktérie
Proasellus slavus
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Bathynella Troglochaetus  Harpacticoida
natans beranecki




Podzemni vody a prameny




Krasové vody: Dina absoloni, Marifugia cavatica,
Troglocaris schmidti, Proteus anguinus, Amblyopsis spelaeus

Stygodytes balcanicus

Troglocaris schmidti
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Proteus anguinus



Image: Proteus anguinus is an amphibic
salamander, living only in the Dinaric Karst, the karst
areas from Trieste in Italy to Montenegro.
Photographer: Arne Hodalic
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Zivot v intersticidlnich a podzemnich vodach, jeskyné

Jeskynée
eObvykle allochtonni prisun primarni produkce
e prusak, prinik vody povrchové obohacené organickymi latkami,
tfeba jen epizodicky — vys$si prutoky
e Prisun do jeskyné zvenci — nafoukani, napadani, sesuvy
e Prisun organismy (netopyri, hmyz, ptaci, selmy) = jejich trus

Jen malo (spiSe zatim mdlo prozkoumano) jeskynnich systému je
(dilem) autochtonnich - chemolithoautotrofni PP, obykle metanoveé
Ci sirné bakterie, asi téz i mangan a zelezo oxidujici bakterie (jejich
vyznam zatim nejasny). Zde odkaz na review,

Jeskyne Movilo, Rumunsko (oxidace H,S, CH,) (publikovano 1994),
Nyni dalsi podobné objevy po svéte.

V jeskyni Movilo je tedy navazujici potravni retézec ,oibligatne"
chemolithotrofni, a Zivi nékolik desitek dalSich organismud (hmyz,
koryse..), ale hlavné suchozemskych , nebot pritomné jezirko je
anaerobni, pouze v jeho kyslikem zasobeném , hladinovém milimetru®
Ziji stygobiontni Amphipoda (bleSivci) a buchanky.


http://www.caves.org/pub/journal/PDF/v69/cave-69-01-163.pdf
http://www.caves.org/pub/journal/PDF/v69/cave-69-01-163.pdf

Zivot v intersticidlnich a podzemnich vodach, jeskyné

AC obvykle teplota vody nizka, v nékterych jeskynnich systémech
muZe byt fauna konfrontovana i s relativhé extrémnimi teplotami:
jeskyné El Hamma v Tunisu, korys Thermosbaena mirabilis > 40°C, a
mnoho dalSich (Ayyalon v Izraeli - nové druhy pro védu, etc.)

Fig. 4 Typhlecaris nsp. male from Ayvalon (Photo D

Casto i ohromujici diverzita: Edwards Aquifer (krasovy systém o
délkoveé rozloze k 300 km, az do 600m hloubky), Texas.
Ve vrtech i jinde - slepé ryby i obojzivelnici.



http://www.caves.org/pub/journal/PDF/v69/cave-69-01-163.pdf
http://www.eardc.txstate.edu/endangered.html

Ophel - nova cast biosféry, 291X — hebrejsky vyraz pro podsveéti
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Bacteriosphere —*

1 - Caves
2 - Anchialine Cave
3 - Cold Seeps

4 - Hot Vent

Fig.8 A conceptual scheme of the continental biome of Ophel
and its possible connections with other chemosynthesis-based
biomes. The three biospheres. (orig.)

Francis Dov Por

(2007):Hydrobiologia

592:1-10

Paraphrasing Jgrgensen &
D'Hondt (2006), there are,
in fact, three superposed
biospheres: (1) The deep
crustal bacteriosphere of
chemosynthesizing bacteria
and archeae, which does
not require light or oxygen;
(2) The presently proposed
dark subterranean
deuterobiosphere of
eukaryotes which is based
on bacterial chemosynthesis
and on limited supply of
dissolved oxygen from
above-ground; (3) The sun-
lit classical eubiosphere
which thrives on aerobic
photosynthesis.



http://www.springerlink.com/content/h2rq2365385w8220/fulltext.pdf
http://www.springerlink.com/content/h2rq2365385w8220/fulltext.pdf
http://www.springerlink.com/content/h2rq2365385w8220/fulltext.pdf

Hypersalinni vody

Adaptation to Life at High Salt
Concentrations in Archaea,
Bacteria, and Eukarya

THE Gﬂﬁﬁﬂ' Edited by
SALT LARE Nina Gunde-Cimerman

Biotechnical Faculty, Department of Biology,
University of Ljubijana,
Slovenia

Aharon Oren

The Institute of Life Sciences and the Moshe Minerva Center
Jor Marine Biogeochemistry,
The Hebrew University of Jerusalem,

Tsrael
T . and
Hey, everyene! § o = . e Ana Plemenitag
i v ! ] e o Institute of Biochemistry,
Tivne for a swim’ /o S~ AR Universiy o bians,
2 g . - v Slovenia

@ Springer

Slug vacation disasters




Critical salinity ranges for wetland biota

Biota Salinity Range(mg/L)*

Microalgae (e.q. Blue-green algae)
Filamentous algae (Lamprothamnium only)
Emergent aquatic plants (e.qg. Phragmites)
Submergent aquatic plants | (e.qg. Triglochin)

Submergent aquatic plant |l
(e.g. some Lepilaena, Ruppia)

Invertebrates
Worms
Water fleas
Crustaceans (e.g. Ostracoda, Copepoda)
Crustaceans (e.qg. lsopoda)
Yabbies, shrimps.
Insects (e.q. dragonflies, bugs and beetles)
Flies and midges
Molluscs (e.g. freshwater mussels)
Molluscs - Saltwater snails
Fish
Freshwater species
Salt tolerant species (e.g. hardyhead)
Waterbirds

Generally freshwater species
(e.g. Australasian grebe)

Salt tolerant species (e.g. grey teal)

Highly salt tolerant species (e.g. shelduck)
Mammals
Frogs (overseas species)
Reptiles (freshwater turtles)

0-130,000
0-150,000
012,000
0-10,000

0-150,000

0-54,000
0—=>130,000
0-=>150,000
0-30,000
0-55,000
0-40,000
0-60,000
020,000
0-55,000

0-10,000

0-10,000
0-85,000
0-=100,000
0-35,000
0-9,000
0-5,000(7)




Hypersalinni vody

Z&bronozka solna (komplex druh@) Artemia fraciscana
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Artemia Flakes 1= ulated Aremis Spiruling Povwaer Gammarus ! it Fly ted Shrimp Aquarium-Pellets

Artemia Cysts(Brine Shrimp Eggs)

1)China Bohai Bay Artemia Cysts(Brine Shrimp Eggs) ----Best Guality and Best Pirce

China Bohai Bay Ademia Cyste harvest from Ching Bohai Bay salt ponds and the guality iz better than Great Satt Lake Aremia Cystz, especially for the nutrition
and hatching rate, alzo Ching Bohai Bay Attemia Cysts the hatching rate iz very stahility, but the China Salt Lake Aremia Cysts and Russia Atemia Cysts the
hatching rate is not stabilty because of the coal weather in these two area.

sGuaranteed Analysis - Protein = B0%, Fat = 10%, Ash = 1%, Moisture = 5.0%

= Hatching Criteria - Hatching density of twwo grams of cysts per lter of saftwater, 28° C-30 ° C incubation temper sture, strong aeration and constant iluminstion
over 24 hours, Cyst count iz approximately 262 000 cysts per gram.



Dunaliella salina

Vydrzi 350 g NaCl v litru vody.
Velky obsah karotenl - proti svétlu

Velky obsah glycerolu - pro udrzeni
osmotické rovnovahy.



http://www.microbiol.unimelb.edu.au/staff/mds/salt_lakes/salt_lake_pics/Dunaliella_Folder_2001/Cell_xtal_m.jpg
http://www.microbiol.unimelb.edu.au/staff/mds/salt_lakes/salt_lake_pics/Dunaliella_Folder_2001/Cells_Interface_m.jpg

Microscopic view (400x) of saturated brine from Searles Lake showing the green alga
Dunaliella salina and cubic crystals of sodium chloride (NaCl).




The red brine and salt crust
(pictured above) of Owens
Lake is teeming with brine
fly pupae (Ephydra). The
pupae were once an
important food in the diet of
local Paiute Indians.

Tubes of red brine from
Searles Lake, a salt lake
in the arid Mojave Desert
of California. The test
tube on right was spun in
a centrifuge at 5,000
rpm, forcing all the red
halobacteria into a
compact mass at the
bottom




Lesser Yellowlegs
Dining on Alkali Flies, Mong Lake
@ John W. Wall

Vodous hodujici na mouse breznici
Ephydra hians




Teplotni extrémy

0 60 110 °C

mmm (O

EUCARYOTES

_™\_ PROCARYOTES

Fig. 1.3.2/1. Living organisms thrive within only
a small window of temperatures found in the
Universe. Eucarvotes, organisms with a
nucleus, thrive from around 0°C up to 60°C,
while sume procaryotes (archaea or bacteria),
organisms without a nucleus, can grow at
temperatures up to 113°C,




Snézni bicikovci Krkonos a Vysokych Tater:
rozsireni, zivotni cykly, ekologie a co o nich jesté nevime

grant GA UK 112/2002/B- BIO/PrF




Krkonose (2)

bezlesi
Chlamydomonas nivalis (Bauer) Wille

Chloromonas nivalis (Chod.) Hoh. et Mull.

Chloromonas rosae v. psychrophila Hoh.

Chloromonas brevispina (Fritsch) Hoh., Roem. et Mull. I

les




Krkonose (3)

Chloromonas nivalis (Chod.) Hoh. et Mull.

Zygospory
= Scotiella nivalis (Shuttleworth) Fritsch

v

P e



zygospory

= Cryocystis
brevispina
(Fritsch) Kol

Krkonose (4)




Krkonose (6)




Krkonose (7)




Krkonose (8)

Chlamydomonas nivalis (Bauer) Wille

»Studnicni hora
>Lucni hora










C'/amya’omonas n/va//s - .watermelon” alga

-




Teplotni a svételnd optima rustu
O A4 m v 4
kmenu ras izolovanych v
horskych a polarnich oblastech

Linda Nedbalova, Jana Kviderova



Zarizeni pro zkrizené gradienty teploty a svétla

Halldal & French (1958)

- hlinikova deska, chlazeni a
ohrivani na protilehlych
stranach

- osvetleni sodikovymi
vybojkami nebo zarivkami

- kultivace v kapalném i na
pevnem mediu, na Petriho
miskach nebo v sérologickych
destiCkach
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bezlesi

Chlamydomonas cf. nivalis

orafenost [pmol m 5]
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Chloromonas nivalis
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Horka voda



Yellowstone







Barevné ,duhy" kolem pramenu jsou vysledkem rlstu na rdizné teploty adaptovanych
bakterii: oranzova barva je od pigmentovanych fotosyntetizujicich bakterii. T kdyz
hlavnim pigmentem fotosyntezy je zeleny chIorofKI, je v tomto pripade ,maskovan®
karotenoidy (pfibuzné vitaminu A) - ty jsou typicky Cervené, oranzové Ci Zluté.
Karotenoidy chrani bunky bakterii pred prilisnym sluncem.

AktudIni barva narostu zélezi ng poméru chlorofylu ke karotenoidim: V Iété je tento
pomeér nizky (hodné karotenoidu) - narosty jsou oranzové. V zimé jsou narosty
obvykle tmavozelené, protoze slunecniho zareni je malo a chlorofyl je relativné vice.
Bargvné zmeny vlivem slunecniho zareni jsou pozorovatelne i behem dne pri stridani
stinu a slunce.

Analomy of a

HOT SPRING

| Hot s;:]n'.ﬁs are the most numerous
&rj‘ the: - mmfﬂhn'n inmf::nhml_
ater tem) ras within some W
axceed the boiling point (199 degrees
or 84 degrees C at this elavation). The
intense blue color of some springs results
when sunlight passes into their clear

waters. Blus, the rainbow of colors in C ()
visible light, is scattered the most and, i
therefore, is the color we ses. Reflected Light

- = A
: e

_,_,.. Superheated Water
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Fotografie nalevo ukazuje kor (vzorek) odebrany z bakteridlni ,matrace”
kolem horkého pramene. Hlavnim organismem v tenké tmavozelené vrstvé je
Synechococcus (stredni foto) ) a oranZzova vrstva je tvorena r. Choroflexus
(zelend fotosyntetizujici bakterie - foto vpravo).



Barevny gradient (.,V") je
vysledkem teplotni
hranice pro rist
fotosyntetizujich
bakterii. Ty rostou ve
vytoku z horkého
pramene na hranici svych
teplotnich moZnosti, 1.
pri 70-73 °C.




,Sirny kotel* v Mud Volcano
area, je jednim z nejkyselejsSich
pramenu v Yellowstonském
parku. Je bohat\é na siru a zije v
ném hojnost bakterii r.

Sulfolobus, , kterym horka (>
80 °C) a kysela (pH < 3) voda
vyhovuje.

Nékteré kyselé prameny jsou téz bohaté na

redukované Zelezo (Fe2+); to slouzi
nékterym termoaci ofilnim bakteriim jako
zdroj energie.




Bakterie Deinococcus
radiodurens, roste na palivovych
ty&ich jadernych reaktort

Deinococcus radiodurans, an anaerobic bacterium capable of withstanding the radiation inside
nuclear reactor wvessels. (Mote that since this is a bacterium, the purple structures are not nuclei, but
some sort of cellular inclusions, as yet unidentified.) Bacterial metabolisms have adapted to every
erviranment containing any water, including some almost as harsh as those expected on other
planets and moons in our solar system. (Electron micrograph: John Battista in "The Planetary
Report,” MowDec 2000, Scale: the larger purple inclusion is approx 0.5 um across. At common
screen resolutions the image is magnified approx. 50 000}




» Diptera — Ephydridae (brfeznicoviti)

Ephydra - vSude, i v horkych pramenech. Dospélci sice
toleruji ,jen" 43 °C, ale protoze se do horké vody zanoruji
obalené "vzduchovou bublinou (a ta je izoluje), snesou
efektivné i vyssi teplotu.

Scotella - az 55 °C



Cricotopus bicinctus
(obrazek larvy dole je toliko ilustracni),
je pakomar, co je bézny
leckde, ale vydrziiv
olejovych louzich (napr.
na ropnych polich), nebo
v odpadnich vodach z
galvaniza¢nich provozu
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