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PODELNY PROFIL TOKU ZONACE TOKU

- toky energie

Some of the River Cormtimuum Condipt’s gemeralizations

_ toky Iétek Small Streams:

shaded, cool, low nitrogenhigh connectivity
to local nparian community;

- biota

- experimenty ukazujici roli

Mlid-sized Streams:
Some shading, some connectiaty to ripanan,
oderate nitrogen, Highly diverse,

nctional feeding groups!

N,

kouskovacl (odstranéni hmyzu —role

pri rozkladu a transportu detritu)

dependance of food wwebs,
gh praduction

http://www.rivercontinuum.org/about.php



TEORIE RICNIHO KONTINUA
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FLUVIAL ECOSYSTEMS

changes of channel slope, shading,
origin of organic matter, ratio of
production and respiration,
thermal regime, substrate

characteristics

River Continuum Concept

(Vannote et al. 1980)
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ORGANICKA HMOTA — VELIKOST CASTIC
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Table 3.2 Nature and size categories of non-living particulate organic matter.
(Modified from Cummins, 1974).

Detritus Categories and Subcategories Approximate Size Ranges
Coarse particulate organic matter (CPOM) >1 mm
Large woody debris >64 mm
Terrestrial leaves forming leaf packs >16 to <64 mm
Leaf, twig & bark fragments, needles, fruits,
buds and flowers >4to <16 mm
Plant and animal detritus, faeces >1to<4 mm
Fine particulate organic matter (FPOM) >0.5 pmto <1 mm
Ultrafine particulate organic matter
{includ. microbes) >0.45 pm to <75 pm
Dissolved organic matter (DOM) <0.45 pm




ORGANICKA HMOTA
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® v B! _ /_‘®
N y Attached Suspended
Macroph\ﬁ?S\ : ® algae iy b e algae
T - ] r ; LY s - > 7
b
- Sy t f L 4/:” - . ®
CPOM : —1 FPOM - DOM
Es : l : 20 : : K \ ®
. . |
| : N oA
e 2% || coteat ® | Microbial
i n e ollector- icrobia
Shrediiers Herbfwore; gatherers A production
s / > i 1
% / e |
N / L | ®
™ / - /7|
A F i Y
®c_ e
Macrorand L < vcviboravsavnsanoead Microbial
micro-predators loop

Exports to downstream ecosystems f=—

FIGURE 12.1 Simplified model of principal carbon fluxes in a stream ecosystem. Solid lines indicate dominant
pathways of transport or metabolism of organic matter in a woodland stream. © denotes mineralization of orgamc
carbon to carbon dioxide by respiration. See Figure 12.7 for a depiction of how energy inputs change with increasing
river size. Note that starage is omitted. CPOM, coarse particulate organic matter; FPOM, fine particulate organic
matter; DOM, dissolved organic matter. (Modified from Wetzel, 1983.)
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limity TEORIE RICNiIHO KONTINUA

- antropogenni vlivy (vyuziti krajiny)

- formulovana pro povodi s listnatymi lesy (mirné

pasmo Severni Ameriky)

- napf. novozélandské toky — malo kouskovacu -
nizSi hranice lesa — mala retence CPOM —

nepravidelné povodné

- nezohlednuje vliv pfitoku, jezer a dalSich lokalnich
nebo regionalnich faktora (napf. rozsahlé

zaplavové uzemi)

River Continuum Concept

(Vannote et al. 1980)

STREAM SIZE (ORDER)

i ZOOPLANKTON
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Fic. 1. A proposed relationship between stream size and

the progressive shift in structural and functional attributes
of lotic communities. See text for fuller explanation.



limity TEORIE RICNiIHO KONTINUA ,

- maximalni diverzita je vazana na stredni toky kde

se vyskytuje nejvetsi variabilita abiotickych

STREAM SIZE (ORDER)

podminek (teplota) .
- ale: diverzita ryb a planktonu je nejvétsi v tocich .
vyssiho radu 2 bel e S
Fic. 1. A proposed relationship between stream size and
Y . il Tkl o e
- ale: v tropech maji nejvétsi teplotni variabilitu toky !  See et for fuler explanation

hizkého radu

River Continuum Concept Questions and Comments on the River
(Vannote et al. 1980) Continuum Concept
(Statzner & Higler, 1985)



limity TEORIE RICNiIHO KONTINUA

- predpoklad, ze toky nizkého radu jsou
charakteristické velkym pfisunem CPOM a maji
vysoky podil kouskovacl (shredders) — heterotrofni

systém

- ale: mnohé ricni systémy postradaji v pramenné

oblasti lesy (napf. suché a vysokohorské oblasti)

STREAM SIZE (ORDER)

i ZOOPLANKTON
L S . )
I2"RELATIVE CHANNEL WIDTH — =
Fic. 1. A proposed relationship between stream size and

the progressive shift in structural and functional attributes
of lotic communities. See text for fuller explanation.

River Continuum Concept Questions and Comments on the River
(Vannote et al. 1980) Continuum Concept
(Statzner & Higler, 1985)



obhajoba TEORIE RICNIHO KONTINUA J

- rozpory pochazeji z vyzkumu zameéreného na

jednotlivé typy habitatd (kamenité pereje)

STREAM SIZE (ORDER)

- kvantita organismu vyjadrena biomasou (namisto ’

relativni abundance) s

i ZOOPLANKTON

- vyvolani diskuze, vznik dalSich konceptU e GiEL ST

Fic. 1. A proposed relationship between stream size and
the progressive shift in structural and functional attributes
of lotic communities. See text for fuller explanation.

River Continuum Concept

(Vannote et al. 1980) (Grubaugh et al., 1996)
(Giller & Malmquist, 1998)



FLUVIAL ECOSYSTEMS STREAM ZONATION

Zones according Fric

* trout

grayling

barbel

bream

delta

stream zonation concept (ILLIES & BOTOSANEANU 1963)

e crenal
e rhithral

e potamal



Teorie spiralniho kolobéhu latek (Nutrient Spiralling Concept)

River Segment

transport 3 transport
v :p —P  Nutrients ‘D: P
Wake - .
The nutrient cycle, in conjunction with downstream E E ."'9."985
transport, describes a spiral. E E Autot rop hs

Detritus etention




Teorie spiralniho kolobéhu latek (Nutrient Spiralling Concept)
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F1G. 1.—Nutrient spiralling in a two-compartment stream. The spiralling length, S (m), is
the sum of the uptake length, Sy (m), and the turnover length, Sz (m). Fy (g s™!) is the
downstream flux of dissolved nutrient in the water compartment, W, and Fp (g s™) is the
downstream flux of nutrient in the particulate compartment, B. R and U (g m™2 s™!) are
exchange rates of dissolved nutrient between the water compartment and a unit surface area
of the particulate compartment.

Nutrient Spiralling in Streams: Implications for Nutrient Limitation
and Invertebrate Activity (Newbold et al., 1982)



TEORIE OPAKOVANEHO DISKONTINUA

The serial discontinuity concept of lotic ecosystems

- délka diskontinua (discontinuity distance)— posun parametru v
ramci podélného profilu toku (pozitivni/negativni) vlivem

regulace
- intenzita — rozdil v hodnotach parametru

- vliv maji vlastnosti nadrze a jeji poloha na toku

serial discontinuity
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TEORIE OPAKOVANEHO DISKONTINUA serial discontinuity

14

12 = - =

FARAMETER A

STRAEAM QORDER

Figure 3. Theoretical framework for conceptualizing the influence of impoundment on
ccological parameters in a river system. Discontinuity distance (D D) s the downstream
{ positive) or upstream (negative) shift of a parameter a given distance | X) due to stream
regulation, Pl is a measure of the difference in the parameter intensity attnbuted to
stream regulation. See text for further explanation.
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Figure 2. Relative changes in additional parameters (see Fig. | kegend).



TEORIE OPAKOVANEHO DISKONTINUA serial discontinuity

REGULATED RIVERS: RESEARCH & MANAGEMENT
Regul. Rivers: Res. Mgmt. 17: 303-310 (2001)
DOI: 10.1002/rrr.659

ARENA
REVISITING THE SERIAL DISCONTINUITY CONCEPT

JACK A. STANFORD** AND J.V. WARD"!

Table I. Regulated rivers where the serial discontinuity concept has been empirically evaluated with respect to responses to a suite of biophysical parameters,
including flow. temperature and some measure of species distribution

River (country) Basin area Reach length Mode Discontinuity Distance Parameter References
(km?) (km) orders (km) intensity
Flathead (UUSA)*
Upper 22 349 185 H +1.5 +30 Moderate (Stanford er al.. 1988)
Lower 25220 82 E -1 > —82 Minor (Stanford er al.. 1988)
Kootenai (USA) 27 250 75 S +1 +75 Severe (Perry er al., 1986)
Clearwater (USA) 24 960 225 H +1 +40 Moderate (Munn and Brusven, 1991)
Colorado (USA)
Gunnison* 20 533 239 H +2 + &0 Moderate (Ward and Stanford, 1991)
Green 18 149 339 S + 27 + 150 Severe (Stanford, 1994; Vinson, 2001)
Grand Canyon 210 000 472 H NA = +472 Severe (Stevens ef al., 1997)
Buffalo (South Africa) 1230 137 S, H NA +0-30 Moderate (Palmer and O’ Keefe, 1990)
Caning (Australia) 804 6 E -1 —5 Moderate (Storey et al., 1991)
Tees (UK) NA 1 H 0 +0.5 Minor {Armitage and Blackburn, 1990)
Ter (Spain) 3010 208% H + 17 +32 Moderate (Sabater er al., 1989)
Loire (France) 117 000 1012* H 0 0 NA (Guinand et al., 1996)

Mode refers to hypolimnial (H), epilimnial (E), or selective (S) release of water from the dam(s). Non-regulated tributaries in every case significantly influenced discontinuities.
* Entire length of river system included in study.



TEORIE OPAKOVANEHO DISKONTINUA serial discontinuity

Non-regulated Regulated, Regulatt?d,
Headwater Braided Meandering
Reach Mid-reach Lower-Reach

{partially reset)

Farametar A

Stream Order

Figure 1. The theoretical framework of the SDC within a stream corridor from headwaters to mouth. Discontinuity distance (DD)

15 the downstream (positive) or upstream (negative) shift of a given parameter at a given distance (X. measured in steam orders or

Euclidean distance) because of the regulation scheme. Parameter intensity (PI) is the strength (Y, which may also be positive or

negative) of the regulation effect on biophysical parameter 4. Interactive arrows that expand or contract show influences on

longitudinal, lateral and vertical connectivity in direct relation to the position and mode of regulation (after Ward and Stanford,
1983a.b, 1995)
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Seasonal dynamics of chironomids in impounded river:
taxa composition and life cycles

Department of Geography Karel Brabec, Ph.D.
Faculty of Science

Masaryk University brabec@sci.muni.cz




STUDY AIMS

Effects of dams

e disruption of river continuum

e altered discharge and thermal regimes
e sedimentation regime (transparency)
* nutrients

Study aims
e to analyze chironomid response to altered conditions below
dams

e to apply both seasonaly sumarised characteristics and seasonal
pattern



CHIRONOMIDS AS INDICATORS

e thermal preference/plasticity
* feeding strategies and hydraulic preferences
e growth, voltinism, seasonal dynamics of instars abundances

e taxonomic structure of community/taxocoenoses
e trait-based characteristics
o life-cycle (instar composition, morphometric characteristics)
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METHODS

Biota

e single habitat type —riffle in central part of river channel
e 7 sites x 12 montly dates in 1992

e net with mesh 500 um, sampling area 25x25 cm,

e sorting in laboratory (stereomicroscope)

e measurements of head length (in some cases also head width
and body length were obtained)

e identification (taxa + instar), linking to ecological traits
Environmental characteristics

e temperature and flow regime from 4 gauging stations (located
close to L1, L3, L6 and L7)



THERMAL REGIME
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FLOW REGIME - DAM OPERATION
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FLOW REGIME
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FLOW REGIME

800 — . . — . . . . .
700 |
600 |
500 |

400 ¢

T “ " -
300 | — -
o i ) ® B glrelat
B = # » « Cutliers
200 " H %1 &« Extremes
ik B q3relat
100 } L ; T éE = Outliers
dlj v

TTPR I

-

RELATIVE DISCHARGE

L-11]

+ Extremes
ol | H gbrelat
« Cutliers
¥ Extremes
-100 ' ' ' ' ' ' ' ' ' ' ' ' H girelat

1 2 3 4 b B 7 g 9 10 11 1277 outliers
sampling = Extremes



L
=
O
L
oc
=
O
-
TR

o o
((e] - ™~ - O
o
o
<
< O -8 © o
n O N o
S a
3002 ©
© O ~
©o O o
- o
— —
- ~N O -
o — 0 o 8
[ - O @
- 0 o o o o
o -
~N O - O
- —
8o = o
So
- -3
— O =) o O
o 0 0 0 O
0 O
r T T T T T 0 T T— 1T 1T/ 1T/ T 1T 7 0
o o©o o o o o o OO O ©O O O O O o o
o o o o o o O O O O O O O o
© wn < o0 N - 0 N O N & MmN o
JuawaLdul sAep aa.489p JuawaLdul sAep aa.48ap
i -8 o -8
— ] — ]
n O
~ oL R o
o~ o~
n O
< O
™m O
o o
- O < O =]
~N o 0O ~N
o~ O
- -
g 5 o 8
o) o 2 = o[ =
- o oM O (e}
o~
~ — O
- O
o
o0 S - 8 ~ 0 - 8
O i i
~ O
o - So
—
-
- 3 8010 - R
@)
© O
o))
r T T T T T O T T 1T 1T T T T T O
©O © o © o o o O OO0 oo oo oo
S © © © o© o nomomomOoum
© wn < o N - < IS 0N NN A

jJuawaLdul sAep aa.439p




FLOW REGIME - WATER LEVEL VARIATION
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Fig. 1. water level CV (missing data for L3 S10-S12)



FLOW REGIME — WATER LEVEL VARIATION
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FLOW REGIME — WATER LEVEL VARIATION
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TEMPERATURE REGIME
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TEMPERATURE REGIME X ABUNDANCE
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TAXONOMIC STRUCTURE AT SITES

Principal Coordinate Analysis (PCoA) based on Bray-Curtis dissimilarity
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TAXONOMIC STRUCTURE AT SITES

Multidimensional Scaling based on Bray-Curtis dissimilarity
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CHIRONOMID TRAITS
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SEASONAL PATTERNS - DIVERSITY
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SEASONAL PATTERNS

TAXONOMIC DISTANCE AMONG DATES
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SEASONAL PATTERNS

TAXONOMIC AND INSTAR DISTANCE AMONG DATES
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TEMPORAL DYNAMICS
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TEMPORAL DYNAMICS
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SUBFAMILIES
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LIFE CYCLES - INSTARS (Polypedilum gr. laetum)
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LIFE CYCLES — INSTARS (Parametriocnemus stylatus)
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SUMMARY

both reservoirs caused deviation in downstream chironomid
taxa composition

thermal preferences: decrease and higher variation below
Vir Reservoir

sites with seasonally adjusted flow regime (L3, L6) exhibited
lower temporal beta-diversity (lower dissimilarity among dates)

even though mesh size and monthly sampling life cycles of
selected taxa were observed

analyses of taxa with distinguished instars may provide tool
for evaluation of thermally-oriented changes

distinguishing of instars allows better linkages to stage-
dependend ecological traits and estimation of biomass
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