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During September 1982, July 1983, April 1985 and November 1992
algological samples from thermomineral waters of spring Suva Banja and
artificial, concrete canal with the water originated from Main spring were
collected.

The qualitative and relatively quantitative composition of algal
communities were analysed, as well as ecological characteristics of some
presented taxons. On the basis of algological analyses, the algological
types of thermomineral waters in Ni$ka Banja spa are given.
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INTRODUCTION
Algological investigations of thermomineral waters in Serbia are of the great
scientific interest in consideration of the great number of thermomineral springs in our

country (M arkovi¢, 1980), which differ mutually by its origin as well as by its physical
and chemical characteristics (Godié¢ & Radic¢, 1963).
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Because of their practical importance (medical treatmens, fourism and recrea-
tion, heating e¢ic.) some of those springs are more or less well investigated from different
point of view (amount of water, chemical composition of water, its temperature and
radioactivity etc.). Biological investigation has not been performed and reviewing
literature we have found only two scientific papers dealing with algae from thermomi-
neral waters of NiSka Banja spa (Petrovska, 1969; Cvijan & Blazentic,
1986).

MATERIAL AND METHODS

~ Samples of algac were collected from thermomineral water of Suva Banja spring
-and artificial, concrete canal with the water originated from Main spring,.

Samples were collected in September 1982, July 1983, April 1985 and November
1992 from different places, mostly from concrete and stones which were under water
flow, or from concrete or stones which were sprayed by thermomineral water, as well
as from surfaces in the area of warm steam.

Collected material was preserved immediately in 3-4% formaldehyde.

Algological material was examined by Diastar ™ photomicroscope. The most of
algae were investigated directly from collected material except the diatoms which were
prepared by standard method with sulphuric acid (Hustedt, 1930; Patrick &
Reimer, 1966).

Financial support for the laboratory investigation was provided by the Contract
No. 0321 Serbian Ministry of science.

RESULTS AND DISCUSSION

The general features of Niska Banja spa and general and particular fealures of
thermomineral springs

NiSka Banja spa is situated in central part of Serbia, 10 km south-east from the
town NiS. '

The surrounding of Niska Banja is built of limestoun, sediments (clay and
conglomerate) and river sands (M arkovié, 1980).

The climate of Niska Banja is moderate-continental with more features which
are conditioned by great surfaces under the f{orests, orchards and vineyards. Good
connections with NiS, as well as the presence of thermomineral springs, improved the
development of tourism.

The existence of thermomineral water is caused by specific geological factors and
by positions of limestone toward the sediments of clay and conglomerates (Durovi¢,
1963).

Exterior factors (the amount of fails, the time and intensity of snow melting),
specially caused by presence of limestone, influence a lot at temperature and chemical
compositicn of thermomineral water. .

In Niska Banja spa there are two thermomineral springs: Main spring and Suva
Banja spring.
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Main spring givs 35-120 I/sec of water, temperiure of 38.2-38.5°C. This water is
specially characterized by ions of Ca™ ™ and FICO™3 and belongs to group of ho-
mocothermal water with moderate radioactivity (Markovid, 1980).

Suva Banja givs 14-42 Usec of waier, temperature of 12-37"C. Great variability
of temperature and amount of water is consequenced by considerable influence of
external factors {iM arkovid, 1980). The water is specially characterized by ions of
Ca” T and HCO3™ and belongs to group of homoeothe rmal water with low radioactivity
{Markoive, 19805

'i’hL great amount of water of the springs (specially of the Main spring) is
captured. This water is using for balneotherapy and only one part of water (surplus that
are not utilized) is under thu influence of natural factors. But. the influence of man is
very expressive all over the year, speciallyduring the summer when there are a great
number of visitors.

The samples were collected from different places which we can put in two wholes;

A. Conerete canal. The artificial canal with water from Main spring. The tem-
perature of thermomineral water along the concrete canal are given in Tab. 1.

Tab. 1. = Temperature of water (C'°) in concrete canal in different periods of

investigations
Year of collecting "spring” ~ centralpart  end of canal
1982. 38.0 35.5 314
1983. 38.2 36.7 335
1985. 37.9 34.6 30.0
%92 0 346 Y8 232

The pH reaction of thermomineral water at any time nl sampling was between

7.0 and 7.2.

B. Suva Banja. Typical representative of cave-therms (Martinovié & Kostid,
1977). Thermomineral water is flowing out of the cave but the entrance of the cave was
closed for visitors with metal bars and in 1992 by metal plates. Becouse of that, the
samples were collected only from narrow zone around the entrance of the cave and
they were charactersed by the temperature of thermomineral water between 32.3 and
37.0°C and pH reaction between 7.1 and 7.2. However, in algological analyzed we
distunguished two different groups of samples:

1. The samples from the surfaces inside the cave with constant temeprature and pH,
umstdnt flow of thermomineral water and, specially in 1992, with strong shaded surface
of concrete.

b. The samples from the surface out of the cave with some changeable temperature,
pH and water flow, and not strong shaded surface of concrete.




GLAS. INST. BOT. I BASTE UNIV. U BEOGRADU, 20 - 27, 87 - 96, 1992 - 1993 (1994)
M. CVIJAN: ALGAE IN THERMOMINERAL WATERS

~— 10 ym — 20M 10 um

C
Fig. 1. — Some dominant representatives of algac in thermomineral water of Nidka
Banja spa

a — Oscilatoria limosa

b — Oscillatoria limosa £ phormidiotdes
¢ - Phonmnidium foveolarum

d ~ Oscillatoria corartiana

Algace in thermomineral waters of Niska Banja spa

Concrete canal. By the examination of the samples from conerete canal
in Nigka Banja spa, the presence of algae from 3 divisions was establisched: Cvanophvia,
Bacillariophyta and Chlorophyta (Tab. 2 and Tab. 3).

In the first three years of our investigation some differences in qualitative and
quantitative compositions of algae exist, but they were unsignificant. In November 1992
we established qualitative and quantitative poverty of algac. On the other hand,
Oscillatoria cortiana and Phormidium foveolarton were dominant. Beside that, O
cortiana was not found in any samples collected before November 1992,

All differences are the consequence of specilic, unusual conditions for deveiop-
ing of algae in November 1992, Namcly, in the period of low temperature (near 07C),
the flowing of thermomineral water through the canal does not exist. Because of that,
in November 1992 thermomineral water was not fowing through the canal over the
night and the conditions for development of some stable algal communities were not
present. Some taxons (Phormidium foveoluruns, partly Osciflatoria lismosa, (. limosa 1
phormidioides ¢tc.) are more or less well accomodated to changeable conditions. But,
some taxons were eliminated. On the contrary, some new taxons were developed for
the first time {Gloeocapsa momtang, Oxetflatoria anguina, O, cortiana, 0. formaese and
. Aomosa f. disperso-granudata). In that period (2, imose as a dominant species in the

carlier periods, was substituted by O. cortiana.
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Tab. 2. - Qualitative and relatively qunatitative composition of algae in thermomineral
water of concrete canal of Niska Banja spa

Taxons 23-30 30-35 35-38

Aphanocapsa thermalis (Kivtz )y Britgp. - 1 T
Calotlhyx elenkinii Kossinsk. - - r
Galothrix thermalis (Schwabe ) Hansg. - ] r
Ciloeacapse minuta (Kitz ) Hollerb. I 2 -
Gloeocapsa crepidium (Rabh ) Thur. - - r
Gloeocapsa montana Ktz 1 - -
Cloeocapsa punctata Ni g i r -
Gloeolehece rupestris (I.yngb ) Born. - - r
Merismopedia punciate Meyen - 2 -
Oscillatoria anguina (Bory ) Gom. 1 - -
Cscillatoria amphibia Ktz - r 3
Cscillatoria brevis Ktz r 1 -
Oscillaioria chalybea (Mert.yGom. - - i
Oscillatoria cortiana (Mencegh.) Gom. 3 - -
Oscillutoria formosa Bory ] - -
Ciscillatoria limosa A g . ] 3 3
Oscillatoria limosa {. phormidioides (Rabh )y Elenk. 1 2 2
Oscillatoria limosa L. disperso-gramdata (Schkorb ) Elenk. 1 - -
Osctlfatoria okenii A g - r 1
Oscillaioric princeps Vauch. - - 1
Oscillatoria fenmads A g 1 - !
Oscilletoria tenuis var. symplociformis (Hansg.) Elenk. - - ]
Oscillatoria terebriformis (A g.) Gom. - r 1
Fhormidim ambiguean (G o m . - - T
Phormidaum ambiguen {omaius (Lemm.) Blenk. - - 2
Phromidium fovosum (Bory) Gom. - 1 r
Phormidium fovoelanun (Mont.) Gom. 5 2 3
Phormidivm mole (K itz ) Gom. [ tenue - - r
(Woronich)llenk.
Phormidium tenue (Menegh.) Gom. r i 2
Phornidwan valderiae (D ¢1p ) Geitl i maius 1 - 2

(Ag)yGom. (Lemm.)Elenk. - r i
Phormidivm valderige (D elp )Y Gettll fLienue - I i

(Woronich. Y Elenk.

Achnanthes coarciata Bréb. - r -

Achnanthes lanceolara (Bréb Y Grun. { 1 i
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Continue e R
Amphora ov alls (K Lt t/ ) K i t zZ. r r r
Caloneis silicula (Ehr.) Cleve - r r
Cyclotella radiosa (Grun.) Le mm. - r -
Cymbella affinis Kiitz . 1 1 i
Diatoma vulgaris Bory i 1 -
Fragilaria brevistriata Grun. ] 2 2
Fragilaria dilatata (Bréb.)Lange-Bertalot - r r
Fragilaria ulna (Nitzsch.)lLange-Bertalot r r r
Gomphonema acuminatum Ehr. r r v
Gomphonema clavatum Ehr. r r r
Gomphonema angustum Kiitz . - r r
Hantzschia amphioxys (Ehr.) Grun. - r r
Navicula cuspidata (Kutz ) Kitz, 1 1 I
Navicula nivaiis Ehr. - - r
Navicula pupula Kiitz. r r 1
Navicula radiosa Kiitz. 1 1 |
Navicula rhynhocephala Kiitz . 1 r r
Nitzschia palea (Kiitz.). W. Smith - - i
Pinmularia borealis Ehr. - I r
Pinnularia draunii (Grun.) Cleve 1 2 2
Pinnularia viridis (Nitzsch.) Ehr. 1 1 i
Rhoicosphaenia abbreviata (A. Ag.jlLange-Berta I ot r 1 ]
Surirella ovalis Bréb. - i r
Cosmarium laeve Rabh r r -
Protococcus viridis £ g . 1 - iy
Scenedesmus quadricauda (Turp ) Bréb, - r -

Tab. 3. = Number of taxons on different temperature in thermominera! waier of concrete
canal of Niska Banja spa

Divisions 23.2-30.0 30.0-35.0 35.0-38.2

Cyanophyta 14 15 22
Bacillariphyta i5 24 23
Chlorophyta 3 B T S

TOTAL 36 40 46
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In consideration to ity temperature in November 1992, water in concerete canal
was not thermal from biological point of view (V ouk, 1936).

On the basis of gualitative and relatively quantitative composition of algac, the
vegetation of this thermomineral water may be specilicd as cyano-diatomaceous and
as Oscillatoria-Phormidium ~ type.

Spring Suva Banja. By the examination of the sampels {rom the Suva
Banja spring, the presence of algae from 3 divisions was established: Cyanophyta,
Rhodophyta and Dacilfariophyte (Tab. 4 and Tab. 5).

Tab. 4. — Qualitative and relatively quantitative composition of algae in the-rinomineral
water of Suva Banja spring of Nisa Banja spa

®

Taxons_ surfaces in the cave  surfaces out of the cave.

Aphanocapsa thermalis Briig. 1 i

Gloeocapsa minor (Kitz ) 1 r

Hollerb.

(iloeocapsa punciata Na g . H r

Lyngbya martensiana R abh. - r

Oscillatoria numidica (Gom. - r

Oscillatoria tenuis A g . I r

COscillatoria tenuis var. symplociformis 2 i

(Hansg.)Elenk.

Phormidium foveolarum i 1

Mont.)Gom.

Phormiditom ambiguwin Gom. 1 1

Pleurocapsa minor Hans g . emend - 1

Geitl.

*Chantransia chalybea 7 1
(Lyngb.)Fries

Achnathes lanceolaia - r

(Bréb)Grun.

Amphora ovalis (JKutz yKitz. , - !

Caloneis silicula (Zhr.) Cleve - r

Cymbella affinis Ktz . 1 1

Fragifaria brevistriata Grun. 1 2

Fragilaria wlna (Nitzsch)) Lange- - i

Bertalot

Gomphonema clavatum Fhr. -

Navicula pupula Kity - i

Nevicula mivalis Fohr - r

Navicula radiosa Ktz r

Navicula rhynchocephala Ktz . - r

Pinnularia braunit (Grun.) Cleve I 2

Rhoicosphaenia abbreviatumn - i

(C. Agylange-Bertalot
Surirella ovalis Bréb., - . SR W
“Chantransia chalybea (1 yungb )y Fries is not found in any samples collected in Novembar 1992,
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Tab. 5. — Number of taxons on different surfaces in thermomineral water of spring Suva
Ban_m of Niska Banja spa

_D ivisions e surtdm in the cave surfaces out of the cave
Cyanophyta 7 10
Bacillariophyta 4 EN
Rhodophyrx 1 TR S
TOTAL - 12 25

The qualitative diversity of algae was not great. The dominant species was
Chantransia chalybea, specially at the beginning of the cave. Beside Ch. chalybea sorae
greater abundance have Oscillatoria tenuis var. symplociformis, Fragilaria brevisiriata
and Pinnularia braunii. .

On the basis of qualitative and relative quantitative composition of algae, the
vegetation of thermomineral water of Suva Banja spring may be specified as rhodo-cy-
ano-diatomaceous and as Chanirunsia ~ type.

In November 1992 Chamrensia chalvbea was not found in any of collected
samples. As the entrance into the cave was closed by metal plates, this alga was absens
inside the cave. Thar fact means that in 1980, 1963 and 1985, (. chelybea out of the
cave, was originated from the population of Ch. chafvbea from the cave.

Some characteristics of determined taxons of nlgae from thermomineral water of Niska
Banja spa

As we know from lterautre data, Oscillatoria cortiana (Menegh. ) Gom. is
noticed for the first time for territory of Serbia.

With exception of thermomineral waters of Nisa Banjaspa (Cvijan, 1980), the
next taxons are noticed for the first time in Serbia too: Calothiix thermalis, Gloeocapsa
crepidium, Gl punctata, Oscillatoria teruis var. symplociformis, (). munidica, FPhor-
miditm mole £. tenue, Achnarthes coarctata.

The pext taxons are common inhabitants of therms: Aphanocapsa thermalis,
Calothrix thermalis, Gloeocapsa minor, Gl punclata, Merismmopedia punctata, Osciflato-
rig amphibia, O. numidica, O. okenii, O). terebriformis, Phormidium ambiguum, I'h.
ambigiaun {. maius. Ph. mole € tenue, Ph. tenue, Ph. volederice. Bat the most of themn
are represented by small pumber of individuzls. The dominant algae arc common
inhabitants of water of ditferent types or are living out of water too.

CONCLUSION

In the scope of alpal studies of thermomineral water of Serbia the respective
material from tehrmomineral water of NiSka Banja spa was collected in September
1982, July 1983, April 1985 and November 1992,

Nifka Banja spa is sitaated in central part of Serbia, i km south-cast of the town

in Niska Banja there are two thermomineral \pmwg Main spring (with 35-120
Usec. of water, temperature of 38.2-38.5"C) and spring Suva Banja (with 1442 lsee of
water, temperature of 12-37°C) Uhe both of £ slong tothe group of homecotherm
water with moderate high (Main spring) or fow (:mvu Banja spring) radivactivity. The
water of both springs is characterized by ions of Ca’ " and HCO s and pH near 7.
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We investigated the thermomineral water of Suva Banja spring and thermomi-
neral water flowing through the artificial, concrete canal originated from Main spring.

By the examination of collected material from concrete canal, the presence of
algae from three divisions was established: Cyanophyta (31 taxons), Bacillariophyta (26)
and Chlorophyta (3 taxons).

The dominant taxons are Oscillasioria limosa A g. and O. limosa §. phormidioides
(Rabh.)YElenk., aswell as Phormidium foveolarum (Mont.) Gom., Fragilaria
brevistriata G run. and Pinnularia braunii (Grun.) Cleve.

The vegetation of thermomineral water of concrete canal in NiSka Banja spa may
be specified as cyano-diatomaceous and as Oscillaioria-Phormidium - type.

Only in November 1992 O. limosa, as a dominant species in the earlier periods,
was supstituted by O. limosa, Mene gh.) Gom. But samples from November 1992
was not typical for this thermomineral water from many reasons.

By the examination of collected material from thermomineral water of cave-
spring Suva Banja, the presence of algae from three divisions was established: Cyano-
phyia (10 taxons), Rhodophyta (1) and Bacillariophyta (14 taxons).

The dominant species is Chaniransia chalybea (Lyngb.) Fries, specially at
the beginning of the cave. Beside Ch. chalybea great abundance show Oscillatoria tenuis
A g. var. symplociformis (Hlansg.) Ele nf Fragilaria brevistriata Grun. and
Pinnularia braunii (Grun.) Cleve too.

The vegetation of thermomineral water of Suva Banja spring in NiSa Banja spa
is specified as rhodo-eyano-diatomaceous and as Chantransia-type.

Fxeeption is November of 1992 when the entrance of the cave was closed by metal
plates and algae disappeared from the cave because of low level of the light intensity.

Aswe know fromliterature data (Cvijan and BlaZzen&ié, 1988), Oscillatoria
cortianng (Menegh.)YGom. is noticed for the first time for territory of Serbia.

Some of presented taxons are common inhabitants of the therms. But the most
of them are represented by small number of individuals. Practically, algological base
of thermomineral water of Nika Banja spa are presented by algae which are not
characteristic for thermomineral water. The most of them are common inhabitants of
the waters of different types or are living out of the water too.
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Rezime
MIRKO CVIJAN
ALGE U TERMOMINERALNIM VODAMA NISKE BANJE (SRBLJA)
Institut za botaniku i botanicka basta , Jevremovac”, Bioloski fakultet, Beograd

U okviruistraZivanja termomineralnih izvora Srbije u septembru {982, julu 1983,
aprilu 1985. i novembru 1992. sakupljen je algologki materijal iz termomineralne vode
izvora Glavni izvor i izvora Suva Banja u Ni§koj Banji.

Izvor Suva Banja karakteriSe 14-42 lsec. vode ija je temperatura 12- 37°C,
Glavni izvor 35-120 Vsec. vode &ija je temperatura 38.2-38.5"C. Oba izvora pnpdd(uu
grupi homeotermnih voda sa umereno visokom (Glavni izvor), Qdnosno niskom (Suva

_Banja) radioaktivno$¢u. Takode ih odlikuje prisustvo jona € At i HOO 3. kao i pH
oko 7.

U termomineralnoj vodi Glavnog izvora utvrdeno je prisustvo algi iz tri razdela:
Cyanophyta (31 taksona), Bacillariophyta (26) i Chlorophyta (3 taksona).

Utvrdena je kvantitativna dominacija Oscilatoria limose A g. i O. limnosa {.
phormidioides (Rabh.) Elenk., kao i uvecana brojnost Phormidium foveolarum
(Mont.) Gom., Fragilaria brevistriata Grun. i Pinmudaria braunii (Grun.)
Cleve. Na osnovu toga termomineralna voda Glavnog izvora oznacena yc kdo
cyano-dijatomejska, a blize kao Oscillatoria-Phormidium-tip.

Izuzetak je novembar 1992. kada je Oscilatoria limosa (dominantna u ranijim
periodima istraZivanja), zamenjena vrstom O. cortiang (Menegh.) Gom. Al
uzorci iz ovog perioda nisu reprezentativni iz viSe razloga.

U termomineralnoj vodi izvora Suva Banja utvrdeno je prisustvo algi iz tri
razdela: Cyanophyta (10 taksona), Rhodophyta (1) 1 Bacillariophyia (14 t(d\son'l)

Utvrdena je kvantitativna dominacija Chantransia chalybea (Lyngb.)
Fries, posebno na ulazu.u peéinu. Osim toga visokom brejnoscéu odlikovale su se i
Oscillatoria tenuis A g. var. symplociformis(Hans g. ) Elenk., Fragilaria brevistriata
Grun. i Pinnularia braunii (Grun.) Cleve. Na osnovu toga termomineralna
voda izvora Suva Banja oznacena je kac rodo-cijano-dijatomejska, a blize kao Chan-
transia-tip.

[zuzetak predstavlja novembar 1992. kada je ulaz u pecinu bio zatvoren metalnim
ploCama te su alge u unutra$njosti pedine, usled prevelike zaseve, bile odsutne.

Na osnovu dostupnih literaturnih podataka, Oscillatoria cortiana (Mencgh.)
Gom. po prvi put je zabeleZena za teritoriju Srbije.

Neke od determinisanih algi Siroko su rasprostranjene u termomineralnim vo-
dama. Medutim vedina takvih predstavnika u termomineralnoj vodi istaznih izvora u
Niskoj Banji zastupljena je malim ili veoma malim brojem jedinki. Prakti¢no, algolosku
osnovi termomineriane vode oba istraZena izvora ¢ine alge koje za takve vode nisu
Karakteristi¢ne, koje su uobiCajeni stanovnicivoda razli¢itog tipa ili, pak, Zive i van vode.





