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Ice and snow cover at the peak periods
in the annual cycles Northern and
Southern Hemispheres
(http://www.grida.no/publications/geo  -ice-
snow/ebook.aspx)
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http://fds.oup.com/www.oup.com/pdf/oxed/Pages%20from%20aga_as_ch02.pdf
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Field measurements

Vodna hodnota snehu v povodi Huéavy Vae

APRIL 2005

Data visualization and
modeling in ArcGIS 10

Long-term temporal changes of precipitation
guality in the mountainous region
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Avalanche simulations
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x Psychrophile
optimum temperature < 10°C

1 true snow algae, numerous adaptations

x Psychrotolerant
optimum temperature > 10°C

1 snow assuboptimal environment
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surface

Possible slush
outbrusts
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Seeping meltwater

Upravené z originalu Jakub G 8 r si KKyrz glaciologie ( Les k® BudRhRj ovice 2013)

Kol 1968
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a) Chlamydomonas nivalis
raspberry red

(KoL 1968) _ _ B
b) Smithsonimonas abbotii

Algal Ce” red pepper
concentration c) Chlamydomonas sanguinea
] blood red
Ax10% cells.ml1 in . .
d) Scotiella nivalis
coloured snow brick red

e) Pink colouration

. s f) Cystococcusnivicolus
50
0,1-5 % of this value - ; . 7 yellow

in white snow g) GenusKoliella
green

h) GenusCarteria
green

i i i) Dactylococcopsis hungarica
blue

j) Ancylonema nordenskidldii
Reduce the snow violet-brown

albedo i increase the
rate of snow melting
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A Dominant taxa :

A Green colouration é Chloromonas,
Large areas A Cglgmytigr;;nas
Lower altitude , below the tree line bp g :

L lar radiation © under th A Stichococcus
esssolar radiation i under the trees A Raphidonema,

A Red colouration A Koliella,
Above tree line A Selenotila nivalis ,
Avalanche paths A Chionaster nivalis

Intensive solar radiation on exposedsurface

Low nutrient
- particularly nitrogen
depletion

High nutrient

Green cells Red cells
* Active growth — * Poor growth . .
¢ High chlorophyll level e Chlorophyll breakdown ngh ]lght
* Photoprotection: ¢ Photoprotection:
High turnover of 0y, Astaxanthin synthesis
protein

S N A E—
Microphotograph of the fresh red snow sample
from Antarctida . Bar indicates 50 em

(Fuan etal 2010)

Green cells
* Poor growth

o Chlorophyll retained

Low light

SIGEE 2005



A Spring, summer i firn snow
A Edge of snow fields
A Accumulated pollution
A Environmental heterogenity
A Seasonaldynamics

v A Altitude
A Forest

Open area

Chlamyd omonas nivalis (Bauer) Wille

Chloromonas nivalis (Chod.) Hoh. et Mull .

Forest

nutrient concentration

W31y mous

BEERET AL 2011
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Distribution of snow algae along the altitudinal gradient of the Giant Mts. A -~ Chloromonas
brevispina (n = 25), B - Chloromonas rosae var. psychrophila (n = 17), C - Chloromonas nivalis
(n = 33), D - Chlamydomonas cf. nivalis (n = 11). Based on original data collected in 2002-2006

and observations published in Forr et al. (1978) and KOC“‘N%B‘B%L%\}X)S‘?’)‘AL 2008
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5100m 5200m 5300m 5400m

A Low temperature

A Absenceof free water

High > Low

A High solar radiation and UV

A Cyclesof melt and freeze

Long = » Short

A Nutrient depletion
A Unstability of biotop i 4-'”

Thin » Thick
mechanical disturbance —

——Light intensity .
A pH E

Strong = » Weak

—

)

Mineral particles

Rich -= » Poor
YOSHIMURA ET AL. 1997



AncIGHNS

A Brief growth period
Rapid colonization and motility
Rapid population growth: r-selectedspecies

Reproduction strategy i resting sporesi asexual
reproduction

A Protection from harmful irradiation
Intracellular production

{ photoprotectants i secondary carotenoid
pigments (astaxanthin)

1 antioxidants
{ Repair systemi repair UV damageto
chlorophyll and other photosynthetic pigments
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Life cycle of Chloromonas brevispina
HOHAM, ROEMER & MULLET, 1979

Resting sporesof Chlamydomonas nivalis

NEDBALOVA & LUKAVSKY 2007
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A Lack of nutrients
Resting spores
Flagella

Quick colonization environment with plenty of
nutrients

Ratio of surface area/ volume cell i optimize the
absorption of nutrients
A Low temperature
Ability to photosynthesize
Cellswith low water content
Ratio of fatty acid in the cell i increasethe
fluidity of the membrane and maintain this state
A Desiccation
Resting sporeswith more stratified cell wall
Mucilage layer
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A The species composition of communities of snow algae

in selected mountains of Slovakia
A Monitoring of physico-chemical parameters of snow

Locations
Sampling
Physico-chemical parameters of environment
Treatment of samples
A The microscopic identification of species
A Cultivation and isolation of snow algae
g s .
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Coloured snow patchesin Slovakia H

Fmrzagalley | 6 dzZY 6 A S NJ
Low TatrasMts.

Jun¢ Nexp. ¢ 1695a.s.1

aSRSyt
HighTatrasMts.
August¢ Nexp. ¢ 19502150a.s.1

Zelené pleso(mountain lake)

HighTatrasMts.
May ¢ 1550a.s.1

Zlomiskovavalley

High TatrasMts.
Septemberg W exp. ¢ 2100a.s.1




Other sampling points ...
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ResultsT chemical analysis H
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Nutrient content
N-NH, 0,065,39 mgt
N-NO, <0,0312,54mg.H
P-PQ, <0,061,44 mg.t
DominantN-NG; (exceptfor NT, VT2)

3,47,2
Slightlyacidifiedenvironment
Comparisorof samples 3 groups
Colouredsnow

Gonductivity

3,9147S.cm!

Largecoefficientof variation
within localities

Relationshipconduct vs. snow algae

Snowin general: oligotrophic

Heterogenouslistribution of nutrients
within the fields

Unnoticedimpactof algaeon nutrient
content

Impactof trees



