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A BIOLOGICAL STRATIFICATION PATTERN OF HELIOTHERMIC
AND PELOGENOUS LAKE URSU (SOVATA, ROMANIA)

VENERA IONESCU-ŢECULESCU, V.-A. C. BULGĂREANU,

MARIA NĂSTĂSESCU, VERONA VAIDA and D. HANNICH

The present paper offers a relative detailed pattern of hydrobio-

logical stratification of salt, heliothermic and pelogenous lake Ursu-

Sovata. intending, not to specify the causality of meromictic stratification

but to define the typology of this water accumulation in relation to

hydrobiological parameters determined in the period 1976—77 : number

of phytoplanktonic cells, number of individuals of Artemia sa lina, total

number of bacterial colonies, Dresscher-van der Mark saprobic index

and the distribution of phytoplaktonic cells number.

The heliothermic and pelogenous lake Ursu—Sovata, formed, accor-

ding to the last researches (Sfâriac, 1973) in april 1878, was the object of

numerous observations and studies especially regarding the thermal and

saline stratification <jM axi m, 1929 ; S tur za, 1930; Pişo t a, 1960;

Panait, Bobeică, 1968 ; Bulgâreanu et al. 1978). References

to the biological stratification are relatively recent and comparatively,

more rare ' (Bulgâreanu et al., 1978).

The present paper attempts to offer a relative detailed pattern of

biological stratification of salt lake Ursu, intending not to specify the

causality of this stratification, but to define the typology of this water

accumulation in relation to the dynamics of some hydrobiological para-

meters determined periodically in 1976—1977 years.

The hydrobiological characteristics —
the qualitative and quantitative

distribution of these ones were studied at various depths in lake —

include : daily values of phytoplanktonic cells number (fig. 1) ; Artemia

salma individuals number (fig. 2) ; total number of bacterial colonies (fig.

3, 4 and 5) in waters from I—2 different points on the lake ; the values

in 2 different points on the lake of water saprobic index (fig. 6) computed
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using the formula Drescher-van der Mark, 1976) ; the distribution in

surface lake waters of : phytoplanktonic cells number (fig. 7) ; Artemia

salina individuals number (fig. 8) ; Dresscher-van der Mark saprobic index

values (fig. 9 ; distribution in the 30 cm-top lake sediments of phyto-
bentonic cells number (fig. 10).

Concerning the lake phytoplankton and phy toben tos, the qualitative
structure and the depth values (in meters) where they were found are

listed below.

Fig 3. — Variation with depth of bacterial colonies total number developing at

22.5C and 37° C in lake waters at hydrological raft in aug. 18, 1977.

Fig. 4. — Idem, in sept. 13, 1977.
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Fig. 5. — Ibidem, in oct. 18, 1977.

Phyto plankton: Chroococcus turgidus (Kütz.) Nag. (0 m,

—0,5 m, —1,5 m, —2 m, —10 m, —11 ; Synechococcus aeruginosus Nag

(0 m, —0,5 n, —1,5 m); Gloeocapsa crepidum Thur. (—0,25 m); Nodu-

laHa harveyana (Twait) Thur. (—2 m) ; Oscillaloria tenuis Ag. (0 m,

—2 m) ; Lyngbya halophilo Hansg. ( —1,5 m. —2 m, —.'! m, —12 m) ; Chry-

sococcus sp. (0 m, —0,25 m, —0,5 m, —1 m, —1,5 m, —2 m, —3 m. —5 m,

—10 m, —lil m) ; Tribonema virids (Ag.) Pascher (0 m) ;

Cyclotella meneghiniana Kütz. (0 m. —0,5 m, —2 m) ; Chaetoce ros

miillerri Lemm. (—2,5 m) ; Ch. wighanii Bright (—2 m) ; Fragi-

laria brevistriata Grun. (0 m. —0,5 m, —1 m, —1,5 m) ;' F. construens

(Ehr.) Grun. var. binodis (Ehr.) Grun. (0 m) ; Synedra tabulata (Ait.)

Kütz. var. i.ürva (Kütz.) Grün. ( —2 m) ; Achnantb.es brevipes Ag. var.

Intermedia (Kütz.) Cleve (0 m) ; Ach. delicatula (Kütz.) Grün. (0 m,

—0,5 m, —1,5 m, —2 m, —2,5 m, —4,5 m, —11 m, —12 m) ; Ach.

lanceolata (Breb.) Grün. (0 in) ; Navicula cineta (Ehr.) Kütz. var.

heufleri Grün. (0 m) ; Gyrosigma acuminatum (Kütz.) Rabenh. v 0 m) ;

Amphora veneta Kütz. (0 in, —0,25 m, —0,5 m, —1 m, —1,5 m) ; Cym-

bella pusilla Grün. (0 m, —1 m, —1,5 m, —10 m) ; Dunaliella viridis

Teod. (—1 m, —1,5 m) ;
Chlorella vulgaris Beyerinck (0 m, —1 m,

—2 m) ; Enteromorpha intestinalis (L.) Grev. (0 m, —0,5 m, —1 m,

—2 m) ; Rhizoclonium hieroglyphicum (Ag.) Kütz. (—2 m) ; Cryptomo-

nas salina (0 m, —0,5 m, —1 m, —1.5 m, —2 m. —4,5 m, —ß m, —8 m).

Phytobentos : ChroocncciLS turgidus (Kütz.) Nag., Nodularia

harveyana (Twait.) Thur., Oscillatoria geminata (Menegh.) Goni., O.

tenuis Ag., Melosira varions Ag., Cyclotella meneghiniana Kütz., Chae-

toceros wighanii Bright., Fragilaria brevistriata Grun., Synedra tabulata

(Ag.) Kütz., var. parva (Kütz.) Grun., Achnanthes deUcatula (Kütz.)

Grun., Ach. lanceolata (Breb.) Grun., Navicula cineta (Ehr.) Kütz. var.
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heufleri Grün., N. pygmaea Külz., Pinnularia ep'iscopalis Clcve, Gyro-

sigma spenceri (W. Sm.) CI., Amphora veneta Kütz., Cymbella pusilla

Grun., Hantzschia amphioxys (Ehr.) Grun., Nitzschia tryblionella

Hantzsh., Surirella ovata Kütz., var. phinata (W. Sm.) Hustedt, Chlo-

rella vulgaris Beyerinck, Ulothrix implexa Kütz., Rhizoclonium hieio-

glyphicum (Ag.) Kütz., Cryptomonas salina Viel.

Fig. 6 — Variation with depht of lake water Dersscher-van
der Mark saprobic index in two stations : hydrolagical

raft and buoy „D".



— Distribution of phytoplankton density values in lake surface waters ;

1. phytoplankton density isopleths (eel. ml-
1
) ; 2, freshwater input (Topliţa and

Auriu brooks) and salt water input (from lake Verde) ; 3, salt water output (into-

lake Alunis) ; 4, areas of minimum phytoplanktonic density (under 5 eel. mlü 1
) ;

5, areas of maximum phytoplankton density (over 40 eel. ml-1 ).

Fig. 7.



— Distribution of Artemia salina density values in lake surface waters ;

1, Artemia salina density isopleths (individuals. I -1
) ; 2 fresh water input (Topliţa

and Auriu brooks) and salt water input (from lake Verde) ; 3, salt water output

(into lake Alunis) : 4, minimum density areas (under 0.1 individuals. 1~') ; 5,

maximum density areas (over 0.9 individuals. I -1
).

Fig. 8.



— Distribution of Dl'esscher-van der Mark saprobic index values in lake

surface waters ; 1, saprobic index isopleths ; 2, fresh water input (Topliţa an J

Auriu brooks) and salt water input (from lake Verde); 3, salt water output (into lake

Alunis); 4, moderately polutted areas (saprobic index between + 0,4 and 02) •
the rest areas are weakly or very weakly polluted.

Fig. 9.
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— Distribution of phytobentos density values in the 30 cm — top sedi-

ments ; 1, phytobentos density isopleths (eel. cm —
]

; 2, fresh water input (Topliţd

and Auriu brooks) and salt water input (from lake Verde) ; 3, salt water output

(into lake Alunis) ;4, areas of minimum density (under 1 eel. cm
- '

1
) ;5, areas of

maximum density (over 17 eel. cm-").

Fig. 10.
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From figures 1, 2, 3, 4, 5 and 6, it results the lake meromixy, defined

both by the elinograde- and heterograde (positive or negative) shape of

the variation curves of phytoplanktonic cells number (fig. 1). total

number of bacterial colonies in 1 ml water (fig. 3, 4 and 5) and Dress-

cher-van den Mark saprobic index (fig. 6). The minimums and maximums

of positive and negative heterograde curves are placed at various depths,
both in mixolimnion and at the level of the chemocline.

By comparing the figures 7, 8, 9 and 10, it results that the shape of

isopleths and the areas with maximum and minimum values are, in most

cases, differing.

As compared to the 1976 year (cf. Bugăreanu et all., 1978), the

phytoplankton and Dresscher-van der Mark saprobic index minimum and

maximum areas did not mark any important modifications.

REFERENCES

1. BULGAREANU V.-A. C, lONESCU-ŢECULESCU VENERA, HANNICH D.,

DEMETER F., Date noi privind hidrologia, limnogeologia şi hidrobotanica

lacului helioterm şi pelogen Ursu (Sovata). Acta botanica Horti Bucu-

restiensis (1977—78), 1978 a, p. 89—HCl.

2. BULGAREANU V.-A, С, lONEBCU-TECULESCU VENERA, nASTASESCU

MARIA, RACLARU P., CEHLAROV AURA, HANNICH D., MOZA D.,

Asupra limnologiei lacului suprasărat Baia Miresii („Muntele de sare",

Slănic-Prahova). Acta botanica horti Bucurestiensis (1977 —78), 1978 b,

p. 67—87.

3. DRESSCHER TH. G. N., van dor MARK H., A simplified method for the bio-

logical assessment of the quality of fresh and slightly brackish water-

Hydrobiologie, 1976, 48, 3, p. 199—201.

4. DUSSART В., Limnologie, étude deft eaux continentales. Gauthier-Villars

Paris, 1966.

5. MAXIM I. AL., Contribuţiuni la explicarea fenomenului de încălzire al apelor

lacurilor sărate din Transilvania. I. Lacurile de la Sovata. Rev. Muz.

Geol. Mineralog. Univ. Cluj. Voi. lUI, 1929, p. 50—83,

6.
,

Contribuţiuni la explicarea fenomenului de încălzire al apelor lacurilor

sărate din Transilvania. 11. Lacurile de la Ocna Sibiului. Rev. Muz. Geol.

Mineralog., Univ. Cluj, Voi. IV/I, 1931, p. 47—111.

7. PANAIT 1., BOBEICA A., Precizări privind formarea şi evoluţia fenomenului

helioterm în lacul Ursu-Sovata. Hidrot. gospod. apelor, meteorol., 1968,

13,6 (iunie), p. 289—297.

8. PISOTA I. T., Noi date hidrologice asupra lacurilor din Depresiunea Sovatel.

Probleme de geografie, 1960, VII, p. 179—191.

9. RUTTNER F. FREY D. G., FRY F. E. J., Fundamentals of limnology. Univ.

Toronto Press, 3rd ed., 1963.



10. SFÂRIAC L, Probleme noi privind locul Ursu de la Sovata. Bul. Soc. St. Geogr.,

serie nouă, 1973, 111 (LXXIII), p. 158—161.

11. STURDZA M., Die Kochsalzwässer Rumäniens. Balneologisch- balneoterapeu-

tische Studie. Eklektika Verla«, Wien, 1930.

UN MODEL DE STRATIFICAŢIE BIOLOGICA

ÎN LACUL HELIOTERM ŞI PELOGEN URSU (SOVATA)

Rezumat

Lacul helioterm şi pelogen Ursu (Sovata) studiat din punct de ve-

dere hidrobiologic prezintă o stratificaţie meromictică, marcată de

distribuţia calitativă şi cantitativă a fitoplanctonului, fitobentosului, a

speciei Artemia salina, a numărului total de colonii bacteriene din apă,

cit si a indicelui saprobic Dressscher van der Mark.


