Paleolimnologie

e interpretace minulosti jezera a povodi
 metody vzorkovani

e datovani

o fyzikalni a chemické metody

e biologickeé indikatory

o stabilni izotopy

e vyvoj jezer — priklady

 zazemiovani — pohibené jezero Svarcenberk




Paleolimnologie — historie jezer

e nauka o vyvoji jezer (raselinist, krajiny)

e historie odvozena z rozboru sedimentt

e interpretace minulych podminek a procesti v povodi
(eroze/land use, eutrofizace/acidifikace/znecisteni)

o multidisciplinarni pristup (fyzika, chemie, biologie)

e klicova disciplina ve vyzkumu paleoklimatickych
a globalnich zmeén

e rozmach v poslednich dekadach

e bioindikatory = specialisté na taxonomii a ekologii




Paleolimnologie — vzorkovani sedimentt

tzv. sediment core (jadro)




Paleolimnologie — vzorkovani sedimentt

tzv. sediment core (jadro) / deep-freeze core (tekuty N)




Datovani (recentnich) sedimentt — chronologie

korelace: radionuklidové metody — 137Cs

1963 (konec zkousek v atmosfére) 1986 (Cernoby!)
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Datovani (recentnich) sedimentt — chronologie

korelace: radionuklidové metody — 219Pb (22,3 r.= 0-150 let)

4,51 mid. let 1602 roky 3,82 dne
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Datovani (recentnich) sedimentt — chronologie

korelace: radionuklidové metody — 219Pb, 137Cs,

134CS, 2 41Am
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Datovani (glacialnich) sedimentti — chronologie

korelace: radionuklidove metody — 14C (5568 let = ~40 tis. let)
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Indikatory enviromentalnich zmeén

e trofie a stratifikace — obsah P, redox podminky

(pomer Fe:Mn), meromixie (aragonit) atd.

a
m
2
>
g
o
g
E&.—- =
s R —
s

CHEMOCLINE DEPTH (m}




Indikatory enviromentalnich zmeén: dalkovy prenos

e znecisteni — tezke kovy (Pb aj.)

Sumava - tézba Ag/Au Nunatak, Grénsko
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Indikatory enviromentalnich zmeén: dalkovy prenos

e znecisteni — tézkeé kovy, organicke latky (PCB, PAC aj.)
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Indikatory enviromentalnich zmén: tzv. land use

e (civilizacni) zmeny v povodi: eroze (Mg), vegetace (pyl)...
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Biologickeé indikatory enviromentalnich zmén

e tzv. proxy — napr. drevené uhli indikuje pozary
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Figure 4. Charcoal accumulation rates (CHAR) and magnetic susceptibility (emu) from sediment cores from
a large lake (>4250ha) and four smaller (14-47 ha) lakes in Yellowstone National Park (after Millspaugh &
Whitlock, 1995). Chronology is based on an age model extrapolated from a series of lead-210 dates. Black bars
indicate charcoal peaks inferred to represent a local fire event. Dates of known local fires, based on tree-ring studies,
are shown next to appropriate peaks. The stratigraphic record extends the fire history beyond the tree-ring record.




Rozsivky = bioindikatory trofie, pH, salinity

Cyclotella kuslzingiana Stephanodiscus parvus
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Aulacoselra ambigua
Aulacoseira granulata

Fragilaria capucina var. mesclepta
Navicula capitata
Stephanodiscus niagarae
Fragilaria brevistriata var. inflata
Fragllaria brevistriata
Stephanodiscus hantzschii
Nitzschla amphibla
Stephanodiscu minutula
Cyclostephanus dubius
Nitzschia frustulum
Stephanodiscus parvus
Cocconels placentula

Fragllaria construens var. venter
Navicula oblonga

Fragilaria vaucherlae

Surirella ovata

Nitzschia palea

Amphora ovalls var. affinis
Mastoglola smithll var. lacustris
Surirella peisonis

Cyclotella meneghiniana
Rhopalodia gibba

Anomoeoneis costata

Navicula capitata var. hungarica
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Campylodiscus clypeus
Navicula veneta
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Diatom-inferred pH

Temporary acidification
(due to local pollution
from Bodenmais)

GroBer Arbersee,
(Steinberg et al. 1998)

Reversal
(present lakewater pH ~6)
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Diatom-inferred pH — acidifikace jezer

I
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Acidifikace jezer — rtizné (Casove) faktory
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Figure 32. Time scales of acidification from 10° to 10° years; (a) hypothetical pH
shift caused by the appearance of oxygen in the atmosphere; (b) acidification
inferred from sudden changes in strontium isotope ratios caused by the increase
in weathering rate due to the release of CO,, NO, and/or SO, (meteoric impact or
tectonic processes); (c) alkalinity/acidity changes inferred from Antarctic ice cores
and related to the higher amount of dust during glaciation periods (after Delmas,
117); (d) diatom-inferred long-term natural acidification, pH shift by eutrophication
and acid rain in Lilla Oresjon, Sweden (after Renberg, 119); (e) diatom inferred pH
shifts in Rassas See, Italy, caused by temperature oscillations (19th century) and
acid deposition (20th century); (f) seasonal changes in pH in a high altitude lake
in Tyrol, Austria, induced by freezing, biological activity and snowmelt; (g
short-term pH drift in Birkenes catchment, Norway, after heavy rainfall. Modified
from Christophersen (53).




Perloocky = bioindikatory trofie, pH, zmén klimatu

LITTORAL
(MEIOBENTHIC)

NEUSTON
Scapholeberis

LITTORAL OPEN WATER
(OPEN WATER) (PLANKTONIC)

Simocephalus Daphnia
Bosmina Bosmina
Polyphemus Diaphanosoma
Holopedium Leptodora
Bythotrephes

VEGETATION

Graptoleberis
Eurycercus
Alona
Pleuroxus

Oxyurella Alonopsis

Acroperus
Capmtocercus
Disparalona
Ophryoxus
Sida

Latona
Acantholeberis

Rhynchotalona
Chydorus
Monospilus

llyocryptus
Chydorus
Leydigia




Pakomari = bioindikatory trofie, pH, zmeén klimatu

3M Pond, British Columbia
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Indikatory zmeén klimatu (letnich teplot)

Oxygen Isotopes Follen Cladocera

pollen-inferred chydorid -inferred
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Stabilni nuklidy — biologicka diskriminace

12C/ 13C = 6 13C cO2a) Watershed DIC
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Figure 3. ldealized carbon isotope cycle in a small stratified lake. The isotopic composition of organic matter
buried in sediments is determined by the proportions of different terrestrial and lacustrine organic matter, the carbon
isotopic composition of dissolved inorganic carbon (DIC), and the rates of primary production and respiration
within the water column. Isotope enrichment factors (&), listed here as the difference between the product and the
substrate, vary with the form of DIC that lake algae assimilate (e.g., CO3(aq) or HCO3 7). Inorganic carbonate
(CaCOs3 ) typically forms in isotopic equilibrium with the dissolved inorganic carbon pool and. as such, is indirectly
affected by organic matter sources and primary production and respiration rates.




Stabilni nuklidy — biologicka diskriminace
_ 14N / 15N = § 15N

N, NH} NO,
55N = 0%. 55N = -10 to 0%. 55N = -4 to 4%
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Figure 4. Idealized nitrogen isotope cycle in a small stratified lake. The isotopic composition of organic matter
huried in sediment is determined by sources of nitrogen, rates of primary production and respiration, and the types
of denitrification processes. Isotopic values for external sources of atmospheric and combined forms of nitrogen
are from Kendall (1998). Isotope enrichment factors () are from Fogel & Cifuentes (1993) and vary with the
form of inorganic nitrogen that lake algae assimilate. Note that nitrogen isotopes are not fractionated by algal
fixation of atmospheric N» and that the importance of nitrogen fixation can vary greatly from lake to lake.




Stabilni nuklidy — biologicka diskriminace

o proxy zdroji organickach latek

C/N ratios - algae <8; land plants >20

5!3C values - C; plants (-25%o. to -30%s-)
C, plants (-10%o to -15%o)

O!°N values - land plants and cyanobacteria (~0%s-):
phytoplankton (+3%o to +8%o,)

Biomarker molecules

- Plant wax hydrocarbons (C,,, C,9, C5;, C33)

- Algal hydrocarbons (C;5, C;7, Cyo)

- Fatty acids (Cyq, Cig.1, Cis. Cig:1 and Gy, Cpe, Cpg)




Stabilni nuklidy —
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Stabilni nuklidy — biologicka diskriminace

» paleoklimatické proxy organickych latek

O!13C values - C; plants (-25%o to -30%.) - moist
C, plants (-10%o to -15%o) - dry

oD (or &?H) values - meteoric water balance




Stabilni nuklidy v paleolimnologii
12C / 13C = § 13C
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Stabilni nuklidy v paleolimnologii
12C/ 13C — 6 13C 14N / 15N — 6 15N
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Stabilni nuklidy v paleolimnologii
12C/ 13C — 6 13C 14N / 15N — 6 15N
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Ukerewe (Viktoriino j.) — plnéni obrovského jezera

(relativné malé povodi, ,mélké" 69 m)
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Ukerewe (Viktoriino j.) — plnéni obrovského jezera

(relativné malé povodi = 80 % srazek primo do jezera)
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Tanganika — zmeny hladiny a michani

5N CIN
-26 -24 -22 2 1 0 #1 +#2 10 12 14 oo | 20
B SRR L (Ul o M il ol -
Z 0
A S 15 115 3
4 O
10 10
5 Ly s il il o (IR T AT P Pl 1 g a1y 5
6 2 3 4 5 6 1.5 05 05 1.5 2.5
TOC, wt. % 515N
&
- B
-
L
-
g 10
o
12 ¢+
14

16 |




Bajkal — zmeny turbidity
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Zazemnovani — pohrbené jezero Svarcenberk
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Zazemnovani — pohrbené jezero Svarcenberk

a) Svarcenberk - stratigraphy at section a/b
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jezero Svarcenberk

e

-
Q
0O

‘I.C

)oh

ra

el —

e nuail It S Y ...._._.,rr_ 11

[ e e
m x

'i E

.|.|_.,...u_.....|._.

i ﬁ_ﬁﬁ_ﬂ_.

I

b 5

CEET A

e I

F-7)

AT

Prpir=, g8 L TR

= ..||1|1|

L

I

e Frer

-5.
ey |t 1

DN N ey

b

=
X

o)

=

ne mam profie”. Only sdected types ane inchaded

P

ene polen duagram o

sl

o
LF

e85 W a3 e




visual
stratigraphy

Tertiary polien J
relative concentration

.
3
=
[N
@
O

0

10 20 30
% total weight




g
<
8
[ |
&5
e
o
2
3

Svarcenberk = postglacialni klimatické zmény

GISP2KB80 curve pollen zones Main blotic events Erosion, soils, etc.
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500 BP

¥

zone S6 - first half, about &

subzone S5b, about 9,500 BP
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