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Abstract

The incrustatipn process is an impertant ocourrence whose affacts wers poticzable in tha chanzes in zrowth of
gpecies fram penera [iva It consisted in the precipitation of calcium carbonata an the sarface of the cells wall of the
freskwater macrozreen alga. The calcium carbonate gocwred abundantly and formed characteristic bands on the surface of
Lve thalli. Surfacs incrustation of calcite was clearhy muzzed. In the first phasze of development Dive thalll zrowth
rmatarally, could reach up to | m and was thin and smeoth to the toach. It was correlation with small nambers of crystals en
the surface. But with time, thalli bacomsa: shorter and rowsh. Tha mass of depesit coystals increaszad with the ags of Dlive
thalli, whick may camstitate up to balf of the dry weisht of2lzae The great density range of cryvstals was natura] for
manure thalli The main aim of this stody was to determine the morphology of the calcium carbamate croystal: from the
surface of fredtmater Uive axa

Microscopic observation: demonstrated diffsremces in the sizs and the shape of calcits crvstals. Far vouns
mdividual: zimele or poorly formed nanecrystals wers observed. Under faverable conditions nanocryetals erow and changs
in tha micracrystals, which could acoor in grouaps, created palyerystals. Thes to the sienificant differences in the structura,
tasted crvstals were dividad imbo tore types. A singls or twin-liks tetraganal bipyramids ware belonzed to the first tvpe of
crvetales. The crvstal system was arthorhombic. The :ecand were lens, thin needla-like crystals that formed resefts: and the
characteriztic tetrazonal system . Thee to possibility of pelymerphizm of Caﬁﬂj, tha first fype was considerad a varisty of
calcite, while the fypiczl needles as arazonit=. In 2ddition, the cystals show 2 large diverzence in size, for example frst
type could reach averaze sizs of 44,3 1 0,23 pm_ whers the ratio of length to width was 3:1. The second typs of cystals
was achieved sizez 1770 % 12,55 um and the ratio was 14:1.

Theze micrescopic shadies suzzest that calciom carbonats could existz in two palymorphkic stase on the surface
of the frashwater specisz of Ulve Calcification in the freshwater marroalza was reprezentad by both imtracalhalar ard

extracellular processes.
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ULVA TYPES OF CRYSTALS
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Process of Ulva development

Crystals onthe thalli surface

MATURE THALLI POLYCRYSTALS

Process of crystals development

| Basic differences of development phase of Ulva thalli |

& FEATURES YOUNG THALLI MATURE THALLI
Crystals mass on the thalli surface = | - =
5 5 th > rt

Dy, might constitute about 50% of dry ','g ong (> 1m snorter
weight 3 width thin (1-2 cm) wider
100% weight

surface smooth rough
the amount of CaCOs <50% 250%

The main aim of this study was to determine the morphology of the calcium
carbonate crystals from surface of freshwater Ulva taxa.

I Calcareous habitat | :

Mechanism of CaCO3
precipitated on the surface of
thalli is based on the pH

Alicaline bonding

changed (efects of
photosynthesis) i ;
CRYSTAL SHAPE rh:;lg;‘:z;al hexagonal prisms
Process CaCO:deposits cause a
biologically decalcification of CRYSTAL SYSTEM orthorhombic tetragonal
water. » SITES OF DEPOSITION extracellular intercellular
°
Simplistic model of mechanism of 5 ?{ LENGTH [um] 443 1778
= A precipitation of calcium carbonate crystals 3 WIDTH 923 1255
['. calcite crystal isomorph on the surface of freshwater green algae < ¥ [um] ! !
of the genus Uha RATIO 5:1 141

(changed from Borowitzka M. A.1987) |
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SEM's image showing the CaC03
impregnated cell walls
FORMATION

CALCITE CaCos ARAGONITE

CONCLUSION
SEM view of wel developer SEM view of well developer crystals
hexagonal crystals of fine needles.

Calcite: Aragonite: NANOCRYSTALS (
=ocurred on the outside cells * ocurred on the inside cells &‘:'c‘lte createda
* extracellular incrustation *Intracellular incrustation MICROCRYSTALS haa:s,ml st|c
* occured commonly * occured uncommonly & A
* creating bands = forming rays POLYCRYSTALS
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