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Ekosystémy — Casti ekosystemu
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S——
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= Stojaté vody
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FIGURE 5  Representation of a karstic system.




POROSITY, necessary
“to determine the available volume
for the water between the grains"

(defines the content of the )¢ DISPERSIVITY, necessary
reservoir) 8 Madorsts "to determine the capacity of the
- *0ia matrix to generate mixing of waters
of different compositions"
(defines the dispersion in the
reservoir)

PERMEABILITY, necessary

"to determine the pressure to be
exerted to overcome the resistance
offered by the solid matrix to the
movement of the water"

(defines the flux through the
reservoir)

THE AQUIFER : a "filter"
(porous medium) ?

THE UNDERGROUND WATER :
a transport "vector"

Rychlosti proudéni: mm/s az cm/s. Pratok: ml —I/s, krasové systémy m3/s.
Pomocna metoda — méreni vydatnosti vrtu (I/s)
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ENVIRONMENTAL STRUCTURING PROCESSES
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Climate change

atershed hydrology and
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Life history startegies
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Short-term succession
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= Podminky | n— =

ﬂ——ﬂelaHVHe-stala teplota vody (kopiruje prumérnou teplotu
na povrchu)

— omezeny prostor (vyjimka krasy)

— relativne stalé chemicke slozeni vody a vyssi -
mineralizace

— nizky obsah kysliku (max. jednotky mg/l), relativne
vySSi obsah oxidu uhliCitého

e —
ﬂ] T —
chybi -

ezen up organickych latek jen FPOM, UFPOM a
hlavne POM (vyjimka kras)




FIGURE 1  The interstitial habitat and some of the subterranean-dwelling organisms. Diagram
composed, mainly, after video pictures taken in the Lobau miniaquifer. A, Proasellus slavus
(Isopoda); B, Niphargus sp. (Amphipoda); C, Bathynella sp. (Syncarida); D, Parastenocaris
sp. (Copepoda, Harpacticoida); E,E,, Cryptocandona kieferi and Kovalevskiella sp. (Ostra-
coda); F, Acanthocyclops gmeineri (Copepoda, Cyclopoida); G, Oligochaeta; H, Bythiospeum
sp. (Gastropoda); 1, bacterial biofilm.
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~ = Chybi svétlogivné organy — zakrnélé nebo chybéjici oéi
-~ = Nenf nutny pigmentovany t&lni pokryv — organismy jsou
bezbarvé nebo bilé
= Prodlouzene telo, Casto biCiky
= Nizka pohyblivost, adaptace na nizky obsah kysliku =
= Chemotaktilni organy — brvy, stetiny atd.
= Feromonova komunikace

nozovacim cyklu neni zpravidla sezonnost.. -
Zravci 3 datori -
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Troglochaetus beraneckii, vzicny piipad
mnoho§t¥tinatého Zerva, ktery v tfetihordch
gdel z motf do podzemaich vod.

ije i v Ceskoslovensku

Marifugia cavatica, mnohoftétinatec
2 jeskyni o krasu, V krouzku
vapenaté schranky, v nichi Zerv Zije

I s
e

Dina absolowi, podzemni pijavice
z dindrského krasu

4
ol Y

L e
Nedivno jsme ho zjistili v pofiénich
podzemnich voddch Dunaje u Bratislavy

vod.

Bathynella natans, priklad Zivych
zkamenélin, jejichZ starobylost ie zotisohrna

Niphargus, studnitni bledivec, Zije béZnd
v nadich riiznych podzemnich vodich
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DulezitéjSi typy pramenu: vrstevny - polohy - izolatory. a,




Limnokrén — studanka ; 5
Rheokrén — primy vyver e =
Helokrén — pramenny mokrad

Obr.l2.
Schématické zndzorn®ni zdklednich typd pramend.
A = limnokren, B = Rheokren, C = Helokren,
Propustné vrstvy tefkovand, zvodndlé Zirkovend,
mprop\lltné_plx {Ex PAVIOVSKIJ a ZADIN)
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- Permanentnl prameny — trvale tekou0| cely

—

rok

" Intermitentni prameny — tecou od predjari do
leta, v pozdnim |éte jsou zpravidla bez vody

= Efemerni prameny — tecou jen jednou za

ﬁ“ lik let, jen pri vysokycH nladln.ach_,—



Altitude: 338m

Fontaine de s L Fontaine de VaUCIUSe

Vaucluse |
remains [ e
the deepest
known karstic
exsurgence

Levelin
compari-
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Castle
(11thc.)

1878: Oloneli -
1946: J-¥. Cousteau

1955: J-Y. Cousteau

1967: Telenaute’ . BEESSES

1981: J. Hasenmayer

1983: C.Touloumdjian_

1983: J. Hasenmayer _

1983: 'Sorgonaute’

1985: '‘Modexa'
1989: 'Spelenaute’







i Suratiomyidae, Simuliidae,
Hemiptera - Saldidae, Corixidae
Odonata -  Coenagrionidae, Libellulidae
Nematoda Pritchard, 1591
Ostracoda Tuxen, 1944
Gostmgods Hayford et all, 195

PERMANENT THERMAL (235 "C) SPRINGS

Plecoptera - Nemounidae
Diptera - Coironomic ae

: Webb et al, 1995
Amphipoda Gooch & Glazier, 1991
Trichoptera Tilly, 1968
Bivalvia Odum, 1957
Diptera - Chironomidae
Turbellaria

[nm.m- N:mourida:]‘-
Epbemeroptera i

b pee Whowe 4
I Ostracoda f""PUN-.)
PERMANENT COLD SPRINGS

IN GLACIATED REGIONS

PERMANENT COLD SPRINGS IN
© NON-GLACIATED REGIONS

\ Wilkams &
Oswracoda will
Bivalvia (unpubl.)
Plecopiera - Nemounidae
Trichoptera
A ’

igochaeta
Gastropoda
Dipuera - Ceratopog:
Nematoda
TEMPORARY COLD SPRINGS

PERMANENT BRACKISHWATER SPRINGS
(~17,000 ppm TDS)

1

Diptera - Ephydridae, Chironomidae
Hemiptera - Saldidae
Coleoptera - Hydraenidae Ring, 1991

PERMANENT SALINE SPRINGS

(> 3. 000 ppm 1DS)




Limnocrenes ' 4/
I -
-Karst

Rheocrenes

| Unsintered
| Rheocrenes

Lime Sinter
Rheocrenes

lime sinter
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Factor (1) Factor 1 (22.8 %)




"= Pfechodova zéna. ale neni typicky ekoton

= Primarne nizke koncentrace rozp. O, — dle typu
ruzneé rychlé dosycovani

= Vzdy vyssi koncentrace rozp. CO, "

= VySSi mineralizace vody — zdroj podzemni voda

: | primarni producentl — dle typu a -
ineraliza ecificka censtva

videlny vyskyt stygobiontu a

stygofilu



nicht reprasentzstiv
erfalit

?

DET 1%

terrestrisch-hyurophile Fam1 liminarische Fauna

o ’I;_ ‘l‘r'icé, %




Surirella spiralis a Diatoma hiemale,
typické rozsivky studenych prament

Crenobia alpina, studenomilnd ploiténka
horskyich potokil, kterou nalezneme
i v pramenech niZin

Dospéli strunovei Hji velmi fasto
v prggimedl. V krouzku zvétieny zadni
a piednf konec tla

7, 7

4 kory§
z nafich pramennych vod

PiredoZibry pli rodu praménka (Bythinella)
Zije i masové v pramenech a pramenny

struzkéch. Na obrézku rizné nale druhy

Larva komérce rodu Dixa z helokrennich
prameni

Larvy chrostika Lepidostoma hirtum
(nahote) a podvatky rodu Leuctra (dole)
vystupuj{ z pramennych strufek

do vlastniho pramene




= prameni&t& mohou byt diky
-~ _specifickym podminkam
izolovana

= pro permanentni (bleSivec)
faunu je terestrické prostredi
barierou

= pusobeni antropickych vlivu
uze v omezeném rozsahu

1 4

anagementem



‘ Stream (c)
hierarchy Headwater

— tok @ O[] pramenistni populace ’ pramenné oblasti na hranici rozvodi

migracni bariéra (Finn et al. 2007)




~Hyporheal — podfi¢ni vody
(Psammolitioral)

e
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. Hiparnan zone -




= predpoklad, ze éast ficni fauny obyva sedimenty pod fiénim dnem a
vykazuje vertikalni distribuci - Kuhtreiber (1934)

= kopani jaﬁ ve freatické zonée (Chappuis 1942)
= termin ,,hyporheic* pouzil poprvé Orghidan (1959)

= hyporeal (intersticial) jako sou€ast podzemnich vod, rozvinut ve
sterkovitych sedimentech, pro ri€ni faunu plni funkci refugia a lihné
(Schwoerbel 1961)

= u nas se vyzkumu ve freatické z6né vénoval O. Stérba (60.-70. léta)
= ,ekotonalni“ pristup: hyporeal jako ekoton mezi systémem povrchovych

zemnich vod; diverzita zde ale dosahuje jen stfrednich hodnot! »
ibert et al. 1990) - T ————
WOdou: freatobiologove




Groundwater/surface water linkage
(Triska et al. 1989) (Bretschko)

SW = surface water
GZ = grounwater zone
IHZ = interactive hyporheic zone

;SS = surface sediments

HZ = surface hyporheic zone | BS = had sadimants

Groundwater/surface water ecotone
(Gilbert et al. 1990)

SWS = surface water system
GWS = groundwater system

E1 = ecotone where groundwater
flows into river

E2 = ecotone where river recharge
groundwater
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obr.8.
n{ dMen1- 4 { vody. A -
- na :giy.p 35»1!«';1.31'&:.32’“’3 rh,';l.i

0br.9.
Schéma vzéjemného propojen{ tekoucich vod a sousednich ekosystémi.
A = povrchovy tok, B = podzemni poffdni vody ( redl), C = pod-
zemni vody, D = soud, NaruZeni kteréko gxko ace se Fetd3zovEd
pro jevi ve vdech ekosystémech. (Ex )
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Komunikace mezi povrchovou a podzemni vodou

——

= zavisi na propustnosti dna, povrchovém prutoku a prutoku hyporealem

*“variabilita v podélném a pficném profilu i v Case

= kolmatacni vrstva

. . i
Downwelling Upwelling <
stream water hyporheic water 4 Upaelingzone <. 1)
(High dissolved oxygen, (Low dissolved oxygen, ' o
organic matter, organic matter, - N
nutrients, nutrients, -~ Subterranean water flow |

subsurface fauna) subsurface fauna) Rowmwaling 2one | A Surface water flow ‘I

. Stream 7.

—— I z Gravel Bar Il

~ Upwelling zone Downwelling zone ~)

Groundwater - iri France), from Dole-Olivier et Marmonier (1992



N2 fixation
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Aerobic respiration

bl B .

Primary production

O Excess O; relative to organic carbon, low HS , NH,
@ Excess organic carbon relative to Oy, NO5
® Excess organic carbon relative to O, NO3, SO,
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Organismy hyporealu (hyporheos) —

- absent
O rare

abundant
dominant

pselling’

Fabaelormiscandona wegelini

O
Niphargopsis casparyi
Niphargus rhenorhodanensis B
a
w}

-oooaJooao -

Pseudocandona zschokkei
Proasellus walteri
Alona phreatica

|DDDD‘D'D'DUD' . o

Parastenocars sp.

Salentinella sp.
Pseudocandona lriquelra

Niphargus renei

oo o JoOOOO-

FProasellus sp.

main channel oxbow lake




Potravni retézec a tok energie

ENERGY
BASIS

PREDATORS

Autochtonni org. material — foticka vrstva, zelené fasy, rozsivky, sinice
Allochtonni org. material (POM, CPOM, FPOM, DOM)

= listovy opad - sezénni zavislost

= Dbiofilm - bakterie, houby, prvoci a jejich
~produkty, na povrchu POM
(jemnozrné sedimenty maji
zvysuje kvalitu potravy (C:N)

-~ = eroze brehovych partii

| ——




_hr'a’B'Em bloturbance rozruSovani sedimentu, zmena vellkostl

— oru a rychlosti vody v nich, oxydace a transport org. latek,
Isperze bakterii a spor

= vymésovani — tvorba ,,bobkl* (,,pellets*), zdroj DOC a NH4*
= spasani biofilmu - zvySovani mikrobialni aktivity

= rozmeélnéni potravy — rozklad a mineralizace ,,pohirbené‘“ POM,
zpristupnéni OM dal$im detritovoram a baktériim

= biologické interakce — predace a kompetice, ,,top down“ kontrola
meiofauny vetsimi bezobratlymi

mb mezi HZ a povrchovym tokem — migrace temporarnii . |
Wi poskytuje potravu
| orum

= emergence hmyzu — prenos energie do terestrického systému




- ——— —————— e
e

- Kumulace destrukce a utilizace organlcke hmoty

—

= NitrifikaCni a denitrifikacni cyklus
= Hospodareni s fosforem

= Refugium pro epibentické organismy pfri
disturbancich

= Biotop pro pravy hyporheos (hyporheobionti) - -l
rmanetné ealu T

——

poralni organismy (larvy vodniho
hmyzu, ...) — hyporheofiolove



... ha koryte

= hypotéeza 1: ubytek fauny z ficniho dna béhem povodne by
mel byt minimalni, pokud je HZ hlubsi, nez vrstva dna
zasazena vyplachem - nepotvrzeno: ztraty 50-90 %

= hypotéza 2: fauna by se mela pohybovat pfi zvySenych
prutocich do vétSich hloubek - potvrzeno €astecné,

imentalne pro Copepoda a pakomary zjisténa ~t
mst 9-2

A LD & 4

povodni? - potvrzeno castecne - vodni sloupec a
povrchovy sediment stejné dulezity
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~ Tekouci vody — loticky
ekosystem

—

Pramenna struzka, potok, ricka,

~ rekaavel :






Catghment &Qlogy, | Natural-Cultural
Climate, Land-use Setting

v

Discharge
‘Channel-Floodplain
Geometry
S— Primary Controlling
Substratum Variables

Nutrients

Pollutants
Harvest

T Feedbacks

(e.g., nutrient spiraling)

v

Competition
Native species Non-native species

predation  BIOProduction  Disease

Riverine Foodweb
Biotic Interactions
/

Genetic and Biogeographic
Legacies




' Lands
ecology .
Organismal Ferturbation
biology & ecology &
ecology climatology

Community
ecology

Fluvial
Biogeography geomorphology

Fluvial
landscape
) ecology
Organisimal
biology&
ecology

Stream
ecology




HABITAT
101-10O years ¢

Leaf and stick

4 Aquatic and
semi- aquatic

10*-10°m  10°-10°m
DRAINAGE  FLOODPLAIN REACH

BASIN 104 103 2 A
-10" years 0°-10
10°-10° years N-10 years

over cobbles MICROHABITAT
10%-10" years

FIGURE 7.4. Hierarchical organizations of a stream system and its habitat sub-systems. Linear
spatial scale, approximated to second- or third-order mountain stream, is indicated (adapted from

Frissell et al, 1986)
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FLOODPLAIN

EUPOTAMON EUPOTAMON PARAPOTAMON PALAEOPOTAMON

springbrook
braided channel channel with abandoned

écmifctm hardwood softwood j herbaceous & preferential

forest forest forest vegetation subflow



- -_EuTo_ota_moFl‘—-p_rt‘Jtc;éna st Figni sité pocely
- ~hydrologicky rok

= Parapotamon — slepé rameno, prutoCny usek za
vyssich vodnich stavu, trvale vsak napojen na tok

= Plesiopotamon — mrtvé rameno, prutocné jen za
vySsSich vodnich stavu, zbytek roku oddélen od
toku, komunikace jen hyporhealem

ﬁjeopotamon poricni tun nebo jezero,
t xtremnich 1 (50 leta voda

ricnich terasach v historickem

aplavovém uzemi
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V-shaped valley, Alluviated
Valley wall/headwater moderate gradient Active glacial valley mountain valley Alluviated lowlands

\
NN




e e e i

i B ey

- permanentni (perenni) toky
—intermitentni toky
- efemerni toky
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Fig. 1. Typology of running waters based on hydraulic factors (Higler & Mol, 1984 slightly modified).R = hydraulic radius (m);

large rivers

small rivers

large Iowland foothill
streams
streams

lowland
streams

springs

\

— ——

seepage areas \
\

10

C, =terrain factor (1 n J'?); n =roughness; J = ground slope.



GEOMORPHIC FEATURES

b
CANYON |BRAIDED [MEANDERING

PARAMETER

Siream Surface

MEDIUM

Area: Discharge |

Riperian

ud
Inputls

Detrital

MED!UM

MEDIUM-
HIGH

MEDIUM

Sitorage

Area
Flooded




High

Channel Substratum Composition

Sand & Silt

Water Temperature

.

. Minimum "

Native Biodiversity

Headwater
Transition

Montane Montane Piedmont Piedmont
Floodplain Transition Valley Transition
Floodplain .






and Carling, 1992)

TABLE 3.2 Some terms and equations useful in describing streamflow (Adapted from Davis and Barmuta, 1989;

Terms
U Mean velocity
Us Shear velocity
Water depth
k Height of surface
roughness elements
v Kinematic viscosity
g Acceleration due to gravity

Re Bulk flow
Reynolds number
Re = UD/»
Fr Froude number
Fr = OV(gD)
D/k Relative roughness
RfCa Roughness Reynolds
number
R‘n = Upkf'
& Thickness of
laminar sublayer
§=11.50/Us

500 <Re < 10°-10*

Describes flow near streambed

Res < § . == hydraulically smooth flow
5<Re. <70 == transitional flow

Re. > 70 = hydraulically rough flow

Describes region of viscous flow

k<1 == hydraulically smooth flow

Measured at 0.6 depth from surface or from velocity
profile

Estimated from fine-scale velocity versus log depth profile
at nearbed depths

Total depth, surface to bottom
Difficult to quantify; methods described in text

1.004 x 10~5m?s~! at 20°C
9.8m?s”!

Re < 500 == |aminar flow
== transitional flow

Re > 10°-10* == turbulent flow
Fr<1 == gsub-critical flow
Fr=1 == critical flow
Fr>1 == super-critical flow

Hc:ghtofroudmmmmnvetowmdepth
influences flow type

8/k > 1 == hydraulically rough flow
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FIGURI: 7-5  Models of flow structure in (a) straight and (b) meandering channels. (From Carling, 1992,
after Thompson, 1985. Secondary flows and the poolriffle unit: a case study of the processes of meander devel-
opment. Earth Surface Processes and Landforms 11:631-641, © John Wiley & Sons Limited. Reproduced
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TABLE 3.3 Theclassification of mineral substrates by particle size, according
to the Wentworth Scale (After Cummins, 1962; Minshall, 1984)

Size Category Particle Diameter Phi (¢) Value
(range in mm) (—log, smallest diameter)

Boulder >256

Cobble
Large 128-256
Small 64-128

Pebble '
Large 32-64
Small 16-32

Gravel
Coarse 8-16
Medium 4-8
Fine 2-4

Sand
Very coarse 1-2
Coarse 0.5-1
Medium 0.25-0.5
Fine 0.125-0.25
Very fine 0.063-0.125

Silt <0.063




e — R ——
~ = kal, bahno,.jil, castice mensi nez 0,063mm
= Argilal
— jemnozrnné sedimenty (pisek, detrit), Castice mensi nez 0,063mm
= Psammal
— Piscité sedimenty, Castice 0,063 — 2mm)
= Akal

— Jemny Sterk a detrit, 2 — 20mm

asy a vyssi rostliny
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= Svétloateplo = R —
= = Allochtonni organicka hmota — CPOM, FPOM,
DOM

= Autochtonni organicka hmota -

— Primarni producenti
= Narosty ras, makrofyta

— Konzumenti

|

= Bentos

P

ekton
— Destruenti — biologicky aktivni povrch, biofilm
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kde S = spirdlnf délka, v = primé&rné rychlost pfesunu litky (m . s’Y), h = &as (s).

. S=8Sv+SR,
kde Sv=délka dréhy biologicky vyuZitelnych rozpusténych latek, Sg = délka obratu ldtkového
Je— . cyklu.

- NT__
(NvD . 8)°

kde Nr = celkovy pfenos litky (Ziviny) tokem (g . s™"), Nvp = pfestup rozpuiténé litky z vod
dodna(g. m=2.s™!), #= §ffka toku (m). Ukazatel Npv pfedstavuje vystup rozpu#ténych léte!
ze dna do vody a za rovnovéZného stavu toku je roven Nvp.

S
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35. Zékladn{ vztahy v ekosystému tekoucich vod. Mimo zarén vanou &st: V atmosféra,
P podloZf, OEL a PEL odsun a piisun energie a litek tokem, S slu1 - *nf zfenf, MV migrace
a vysazovén{ ryb, OV odlov ryb, sbér bmbnu),h aj., Tztréty potencionélnf energie ve formé

tepla. V zarémované &hsti: Z zésobnik energie a Zivnych létek, F fytoplankton, VD vegetace

deOLudimntyaomﬂckéuﬂw.zommiLBmeWnIorgmhmy.NZnehn

nivorn{ zoobentos, KZ karnivorn{ zoobentos, VR velké druhy ryb (H. T. Odum, 1983,
upraveno)
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— Cesky termin — snos — pasivni pohyb ve
~ vodnim sloupci

= Nekolik typu
— Emergentni drift
— Terestricky drift |
‘(atastroficky drift —————
| ' Cl se organismy)
= Poproudovy a protiproudovy drift (aktivni)







= Zmény prutoku — minima a maxima
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Faze: startovaci, exponencialni, vrcholova, stabiliza¢ni - oscila¢ni



NejCastejsi disturbance — vyschnuti toku

Faze temporatnich tokd dle Williams D.D a Hynes H.B.N. (1977):

DRY - FLOW - FLOW+ICE - FLOW - POOLS - DRY

Summer - Fall - Winter - Spring - Early Summer - Summer
Formy pfezivani organismG v dobé sucha:

CYSTY - Tubificidae -
VAJICKA - Ancylus, vodni hmyz (Ephemeroptera, Diptera -
— Chironomidae )
LARVY, VYVOJOVA STADIA - Amphipoda, Ostracoda, Cyclopoida,
Plecoptera, Diptera
KUKLY - Diptera - Tipulidae
DOSPELCI - Gastropoda, Hemiptera, Coleoptera, Hirudinea
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= Fytobentos — narosty, perifyton _ primarni
producenti
= Zoobentos — konzumeti

= Bakteriobentos — destruenti, biologicky

aktivni povrchy, biofilmy — jednoduche .
y a plisne, bakterie R
, Um az 1mm)a
makrobentos (vice jak 1mm)

T —
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Fig. 102. The role and position of meiobenthos in a compilatory energy flow diagram.
(After PLATT 1981): numbers reflect relative rates of carbon production (gCm~2yr~1),
numbers with asterisks represent biomass values (gCm™?)
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FIGURE 6.14 lLotic food webs. (a) A simplified view of a food web in a woodland stream. Energy inputs include
fallen leaves, subsequently colonized by microbes; small autotrophs, primarily diatoms; and DOM and FPOM,
originating from external sources and upstream. Feeding categories are based on divisions of Table 6.1: shredders
include Pterornarcys, Tipula and Pycnopsyche; Stenornerna is a deposit feeder, Sirntulirerrnr is a filter feeder and
Glossosorna is a grazer. Examples of predators include Nigrornia (Megaloptera) and two fish (Cottus and Salr»no).
(Modified from Cummins, 1973.) (b) Food web for a species-poor small stream in southern England. Primary con-
sumers include: (e) Psidiurn sp., (f) Simuliidae, (g) Niphargus aquilex, (h) microcrustacea, (i) other microinverteb-
rates, (j) Heterotrissocladius rarcidus, (k) Micropsectra bidentata, (1) Prodiarnesa olivacea, (m) Oligochaeta,
(n) Leuctra nigra, (o) Nermurella picteti, (p) Brilla modesta, (q) Polypedilirn albicornis, (r) Tipulidae, (s) Potarno-
phylax cingulatus. Predators include: (t) Macropelopia goetghebueri; (u) Trissopelopia longirnarna, (v) Zavrelirmyia
barbatipes,(w) Plectrocinernia conspersa, (x) Sialis fulginosa. Note that the predator Sialis can be four energy transfers
removed from the base of the food web. (Modified from Hildrew et al., 1987.)
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Schematic representation of the continuum

modified from Cummins (1975)
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~ = Vodni télesa — recipienty
e ———— -
— prirozena
= Jezera
— Ledovcova, tektonicka, pobfezni, poricni, vulkanicka a krasova

= TUné -
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o Antarkticka jezera — specifika stratifikace =~
= « Ekologicke dédictvi (legacy)

e Antarkticka jezera jako astrobiologicky model?

Biotické interakce:

e Stara jezera (ancient lakes)

a jezera (Great Lakes)

e

—p—
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invazni druhy

e DlUsledky = zmény ve strukture potravnich siti
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Obr032-
Podrobné js{ &lendni litorédlu na p*{kladu Jjezera. EL = epilitordl,
SL = supralitordl, EUL = eulitorél, L = vliastn{ litordl s vegetact,
SUL = sublitorsl, P = profurdél, (Ex WETZEL R.G.) |
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FIGURE 4. Representation of nutrient pathway in oligotrophic (A) and eutrophic (B) lakes, and in a very productire luke in spring (C).
early summer (D), and later summer (E1. Relatively more nutrient is recycled in the euphotic layers (fast cycle) in oligotrophic lakes and
is sedimented in eutrophic ones. Nutrient Joss from the epilimnetic fast cycle is reduced by the development of a steer thermocline (lower
rate of sinking). and phosphorus internal loading from deoxygenated deep-water layers is increased in eutrophic lakes Shaded areas represent
0. depletion. dashed lines. temperature (T1. P = phytoplankion. H = biomass of zooplankion + bacteria: U = uptahe. R = recycling:
L = external load
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FIG}JRE _3. Photosynthetic production (P) and heterotrophic destruction (R) of organic matier may become vertically segregated in a lake (c) due to
vertical distribution of light (a) and temperature (b). Depletion of oxygen in the hypolimnetic layer in a very eutrophic lake is the first step in a sequence

of microbially mediated redox processes which follow the fall in pE with increasing depth (d). Distribution of concentration in sediment pore water (shaded
area) and direction of fluxes expected at the sediment water interface is shown (¢).
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Schazela kvantifikace role mikrobialnich procest v globalnich
meéritku . . .




Primé dtikazy: Epifluorescenéni mikroskopie a rozvoj metodik fixace
vzorkl s prvoky

V planktonu pocetné dominuji
lze.je.snadno rozlisit od autotrofnich bicikovcii ,.‘

—

Rychla kvantifikace (bakterie)
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Skupiny mikroorganismu
mikrobialni smycky v

Fototrofni bakterie 1 ml jezerni vody
0-108 cells ml-!
Viry (Piko)sinice
104-10° ml-’ / 0-1068 cells ml-
”: asy
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& : L
@ :
°
P - Heterotrofni bakterie
: ° 105-108 cells ml-
1 mi e NG e
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1cm® |- nalevnici

] i 0-104 cells ml-
Hetero- a mixotrofni
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Phytoplankton

Large fish

Small fish Invertebrate Predator
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Larval fish

Large \ Small
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B Phytoplankton

Ficure 10.1. (A) Food web with indirect effects of an invertebrate predator,
Chaoborus. on Daphnia (based on Neill 1985). Arrows pointing up relate to material
or energy flow. Arrows pointing down reflect predatory control of prey. (B) Food
web with indirect effects involving an invertebrate predator and different onto-
genetic stages of fish,




potravni
specializace,

velikostni

kategorie

Limnetic Community

Piscivorous Fish

I

Planktivorous Fish

Invertebrate
Predators \

Micrograzers Macrograzers

Picograzers

Cyano/bacteria +— Nutrient

|

Net Algae

FiGURE 3.1. The limnetic community of an oligotrophic montane lake in British
Columbia. Names represent aggregative descriptors of the components of the
community and may contain many taxa. The following definitions apply: macro-
grazers—crustaceans > 0.8 mm: micrograzers—crustaccans, rotifers, and pro-
tozoans 5 pm-0.8 mm; picograzers—protozoans < 4 um; nct algac—phytoplankton
> 80 wm; nannoalgae—largely phytoflagellates 3-8 um: cyanobacteria—myxo-
trophic blue-greens and heterotrophic bacteria < 3 pm.
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FIGURE 5.3. Nanoplankton-based food chains of oligotrophic interior British Co-
lumbia lakes are shorter and more efficient because of the presence of Daphnia.
producing larger individuals and supporting higher standing stocks of planktivorous
juvenile sockeye salmon. The food chains of ultra-oligotrophic coastal lakes are
picoplankton bascd with rotifers. copepods. and Eubosmina as predominant zoo-
plankters. The food webs tend to be more complex, longer. and less cfficient,
supporting lower standing stocks of juvenile sockeye of a smaller average size
(Stockner and Shortreed 1988).
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Figure 21-4  Selected phytoplankton. (1) cyanobacterium
cluster: Anabaena flos-aquae, (2) dinoflagellate: Ceratium
hirundinella, (3) cyanobacterium colony: Microcystis flos-
aguae, (4) green algae colony: Scenedesmus quadricauda, (5)
dinoflagellate: Gymmodinium belveticumn, (6) diatom: Asteri-
onella formosa, (7) chrysophyte: Chrysococcus rufescens, (8) fila-
mentous diatom: Aulacoseira islandica, (9) chrysophyte
colony: Dinobryon divergens, (10) cryptomonad: Cryptomonas
obovata, (11) green alga (desmid): Pediastrum boryanum, (12)
chrysophyte: Mallomonas caudata. Not to scale.
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Figure 23-3  Selected zooplankton, not
drawn to scale. Rotifers: (1) Asplanchna,
(2) Keratella, (3) Polyarthra, (4) Filinia, (5)
Kellicottia, (6) colony of Conochilus;
Cladocerans: (7) Ceriodaphnia, (8) Daph-
nia, (9) Bosmina, (10) Chydorus; Cope-
pods: (11) cyclopoid copepod: Nauplius
larva, (12) cyclopoid copepod: Cyclops, fe-
male, (13) calanoid copepod: Diaptomus,
(14) harpecticoid copepod (primarily
benthic): Canthocamptus; other selected
Crustaceans: (15) Ostracods: Cypridopsis
(benthic), (16) Mysis (benthic-plank-

tonic), (17) Eubranchipus (littoral). (After
Needham and Needbam 1962.)
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24. Cyklomorféza hrotnatky Daphnia cucullata v jezefe Furesee. Na spodn{ strané fady jsou
data odbéri vzorki, nad fadou teploty ve °C (podle Wesenberg-Lunda, 1939 in Schubert

a Lelldk 1972)
49 % ‘
1 2 3 4

25. Vliv proudén{ a teploty vody na tvorbu pfilebu hrotnatky Daphnia cucullata: 1 v malych

nédrfch se tvoF nfzké p¥ilby jen v obdobf podzimn{ cirkulace vody, 2 ve vétdich nadrifch

vznikajf piisobenfm proudén{ vyvolaného vétrem velké pFilby jiZ v 1ét&, 3 v chovech bez

cirkulace vody netvo¥ nfzkohlavé rasa £4dné pfilby, 4 po zavedenf umé&lé cirkulace vody

provzdusfiovinfm vytvaff nizkohlavé rasa pfilbu asi stejné& vysoku jako v malych nédrZich
v pifrod& (podle Hrbé&ka, 1959)
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Viiv_parametru vody v pritoku do nadrze a doby zdrzeni na:

= vznik prechodné zény s intenzivhim michanim, zarazeni
pritokové vody do profilu nadrze

=—» biotické a abiotické gradienty, typ sukcese na podélném .
filu nadrze —

otrofni a heterotrofni slozky planktonu
(autochtonni versus alochtonni zatizeni organickymi latkami) .
rychlé zmeény ve slozeni planktonnich spolecenstev



Jezera versus prehrady ?

- - o , Relativné kratka doba zdrzeni
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I Gradienty na podélném profilu kanonovitych nadrzi I
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Zarazovani ricni vody do nadrze

3 Typy cirkulace >
- méni se hloubka zanoreni fFi€ni vody do nadrze

Bod zanofreni (,,Plunge point*)

Pfehrada x Reka
(rozdil teplot)




Viiv rozdilného zatizeni nutrienty a organickymi latkami v pritoku do

e

nadrze na typ sukcese a podil autotrofni a heterotrofni slozky planktonu

| ]

é

Mesotrofni - RIMOV , meso- eutrofni*

Eutrofni — ORLIK

povodi vétsi mésta a intenzivné hnojena rybnic¢ni oblast trebonské

vanve, ZLATE STOKA napo;enﬂ)itfw Luznice (pfitok VTW




Parametr

(1999) Vitavské rameno  (1997-99)
(2000) (Spanélsko)

| etka,km ] |

| Max. / min. hloubka || |
I Priimérna doba zdrzeni, dny m“"_ml“

Chemismus, primérné koncentrace v rece
TN/TIN mgl/l 21/1.6 40/2.7 2.2 /1.7

TP ‘ 72 | 20 12N / AN 28N | 19N

NG INGENINGID)
= BDOC, mgl/l .‘ .

2000 o | \85_/ T
- o N TR L JA L U

(BDOC = biodegradabilni org. C)

Nejvy$si POC, Nejvyssi podil

DOC a BDOC BDOC v DOC
- VyS. prim. prod. - anthropogenni vliv




e e — T —

— Fytotelmy — uzlabi listu (bromeliovité aj.)
— Dendrotelmy — dutiny ve dreve

— Litotelmy — dutiny ve skalach

— Pluviotelmy — kaluze, umeéle nadrze,

inou temporalni (docasne) jen ty.vetsi.__

i

il

= Specificka flora a fauna
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Lacustrine wetland
Humid Arid

] H . ﬁ , Acrotelm (peat)
. Catotelm (peat)
S - l ET o — l ET
- _/Qf_p = %
s U6 GU “_\‘GS lc GU

Arctic fen Ombrogenous bog

Summer P
P
1 H Snow patch
s p SM ET \S.

ET - qu— AS/

Permafrost

Main features of the hydrology of peatlands. In peatlands, the surface flow of water is
often through the acrotelm, a layer of peat that is more porous than the denser layer
of peat below, the catotelm. (Redrawn from Moore 1990.)

Water gain Water loss Wetland surface
. 2.7 Major inflows and outflows of water in riverine and lacustrine wetlands, arctic fens, and

ombrogenous bogs. Precipitation (P), surface flows (S), groundwater flows (G), ground-
water flow to or from rivers (GR), groundwater flows from uplands (GU), evapotranspira-
tion (ET), surface flow (S), groundwater flows (G), and snowmelt (SM). (From Orme 1990.)
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Adult alligators Large fish (> 8 cm) Wading birds

1° Invertivores* x&xs“l‘:: Small Fish/Invertivores 1° Invertivores
Great Blue Heron Small Herons White Ibis
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Fig. 6.10 A food web developed for the Florida Everglades. Vertebrate species are grouped by size and/or food preferences. Invertebrate species are

grouped by how they obtain their food (collector-gatherer, shredder, scraper, piercer-shredder, filterer, predator). Invertebrates play a central role
in this and all other wetland food web. (From Rader 1999.)




