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Abstract

Comparing with other subunits of Transylvania Plateau, the lakes from Somesan
Plateau are smaller in number and extention, and present no genetical diversity that
reflects itself in the physicals characteristics of lake’s water. We analised the most
important physical features of lakes water from the region in study (temperature,
color, transparence, conductivity), and also the variation of these features at the
water’s surface, and also on the vertical.
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General considerations

Somesan Plateau lies in the north-north-western compartment of the
Transylvania Depression, as one of the three big parts of the Transylvania
Plateau. The singularity of the this plateau is given not only by the unity of
the fluvial system, but also by the relative chilly and moist climate, given
from the existence of higher relief and from the slow advection of air
masses from west and north-west through the “Somesan Gate”. Beside these
components there are the particularities of the biopedogeographic cover near
the forest environment — especially on higher hills — and of the luvisoils
with different levels of clay migration. Another particularity is its mostly
rural character. Following the particularities of the geographic components,
there have been located some subunits in the Somesan Plateau (Fig. 1).

You can find in this plateau multiple lakes with various
morphometric, hydro and physical-chemical characteristics. There are fewer
and smaller lakes in this plateau than in other subunits of Transylvania
Plateau.



1. Physical characteristic of lakes water

The variation of physical parameters of lakes water can come from
the accumulation type, the lake’s litologic and morphologic conditions, and
also from the pollution sources. The physical characteristics of lakes water
have been analyzed using few data found in bibliography and field research.

1.1 The temperature of lakes water

The evolution of water’s temperature is determined by
meteorological parameters (insolation and thermal oscillations of
atmosphere, wind’s mechanical action) and influenced by the physical-
geographical features (altitude, landforms etc.), by the basin’s mophometric
and hydric elements (surface, depth, volume etc.), the water’s salinity etc.
The water’s temperature changes from a lake to another. A very important
thing is the moment when the samples are tapped, with the direct influence
of solar radiation over the water’s surface.
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Fig. 1. Repartition of the lakes and of the geographic subunits
of the Somesan Plateau

10



1.1.1 Thermal regime of lakes water

The thermal regime and its expression (heat content) depend on the
lakes area’s climatic conditions. We can mention as one of the most
important factors air’s and wind’s mechanical action. Beside these external
factors, the thermal regime and the thermal energy storage and retention
capacity effect lake’s own characteristics, such as water’s density and
mineralization. Because the water has a low thermal conductance, there
exists a difference between the vertical temperature’s distribution, observing
a thermal stratification.

The lakes water heating process starts at the surface and ends at the
bottom, creating a thermal stratification in the absence of convection
currents. According to the hydric, chemical and morfobathimetric features,
the thermal regime shows different aspects from fresh water to salt water
lakes.

For fresh water lakes, water’s temperature evolution is connected
with the evolution of air’s temperature, because of the low depth (mostly
between 1.5 and 2 m) and low water volume.
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Fig. 2. The evolution of air's and fresh water lakes temperature

There are three stratification types in this vertical variation: direct
(in summer), reversed (in winter) and homothermal (in spring and autumn),
that never realized at 4°C.

The annual cycle of thermal regime begins with the disappearance of
ice bridge, a moment that signs the beginning of spring’s thermal season.
The reversed thermal stratification, coming from the winter regime, changes
into a homothermal stratification, with temperatures between 9 and 10° C.
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Because of the low depths, the homothermal stratification in ponds has a
short lenght, becoming straight a direct thermal stratification.

Once the direct stratification, very stabile most of the time starts the
summer thermal season, when surface temperatures reach 25.6° C in August
21, 2003 (Chinteni Lake). Because of the lakes low depth, a small wind
speed can disturb the thermal gradients inside the hole vertical, appearing a
short time homothermal stratification.

Once the air’s temperature drops gradually at the end of September,
the lakes water loses the heat provision, very often appearing homothermal
stratification, that coincides with the begining of the autumn thermal season.
The gradual loss of heat provision determines the formation of reversed
stratification, with temperatures near 0° C. This thing permits the formation
of ice and the begining of winter time, with surface temperatures between 0°
C and 3.1°C on Chinteni Lake, and 0°C and 0.9°C on Laguna Albastra.

In the reversed stratification of the winter time there have been
between 3.8° C and 5.1° C on Chinteni Lake, and 3.6° C and 4.4° C on
Laguna Albastra.

For salt water lakes there are some differences in the temperature’s
vertical repartition, especially in the deep ones (over 5-10 m) and in the
existence of a fresh water layer, that works as a thermal isolator. These lakes
have a distinct thermal structure, known as “paradoxical stratification” or
“thermal anomaly” (Touchart, 2002). This thermal structure — mezothermal
stratification — consists in the presence of a layer of 2-3 m thick, placed in
metalimnion, with higher temperatures than the surface layer (epilimnion)
and the immediately below layer (hypolimnion). The double thermal
stratification appears mainly in summer’s heating period, but can also
appear from spring time till October.

The heliothermy is a thermal characteristic that belongs to many salt
lakes, that consists in the storage of Sun energy and its transmission to
deeper layers. The appearance of this phenomenon depends on some factors
: the existence of a thin sweeter water layer at the surface over a saltier one;
the increased salininity growing with the depth; the high concentration of
salts close to saturation; the diminished agitation imposed by wind and by
bathing to stop the disrupt of salt and fresh water distribution (Gastescu
1985).

The salt water lakes heating phenomenon has been researched for
the first time in Transylvania by S. Kalecinsky (1901, Ursu Lake from
Sovata), and after that fully reasearched by Al. I. Maxim (1929, 1931, 1937
si 1942) and M. Alexe (2010).
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1.1.2 Case studies

To show the details of thermal regime in fresh water lakes, we have
chosen two distinctive units with known water temperature data. In the
summers of 2008 and 2009, Pandi and colab. made observations on Laguna
Albastra, and Floarea — Greta Neacsu made the same kind of observations in
2003 and 2004 on Chinteni Lake, and in August 17, 2009, on Ciuculat I and
II. On Chinteni Lake, the research was made at surface and bottom, and on
Laguna Albastra at 4 depths (Table 1). We had many observations
processing and analyzing of water temperatures.

Tabel 1. Localization of sample prelavation points from Laguna Albastra Lake
(Pandi and colab., 2010)

Prelevatio Localization Prelavation depth (m)
n number Latitude N Longitude E
1. 46.89011 23.29229 0 2 4 6
2. 46.89008 23.29135 0 2 4 6
3. 46.88969 23.29062 0 2 41 43
4, 46.88974 23.29010 0 2 4 5
5. 46.89036 23.29080 0 2 4 6

In Chinteni Lake, the prelavation period is longer and much
complex, so we could make a more detailed analyze water temperature
evolution. So, the springtime warm-up is more intense in the 3™ decade of
March. The first of March presents a reversed stratification, with higher
temperatures of water at the bottom of the lake (4,7° C — 4,8° C) than at the
surface (1°C - 3,5°C).
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Fig. 3. Chinteni Lake water temperature’s evolution in springtime
(adaptation after Floarea Greta Neacsu, 2004)
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The total disappearance of winter phenomena took place between
Marchl1 and 14, 2004, after a short period with homothermy between
March15-17. The temperatures were of almost 7°C and were well
represented on March 17, 2004. After this date we have only direct
stratification for the hole springtime, with a rise in temperature values of
even 17°C at surface and 14.1°C at bottom (Fig. 3).

In summer we have a continuous direct stratification, specific to this
period, because the thermal energy stored up by the surface layer is
propagated easily to the bottom of the lake because of small depths
(maximum depth of 2.1 m).

In summer, the surface water temperature reaches 27°C (July 27,
2004) and 21.5°C at bottom (Fig. 4). Similar data have been record on
August 21, 2004.
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Fig. 4. Chinteni Lake water temperature’s evolution in winter
(adaptation after Floarea Greta Neacsu, 2004)

In autumn, because of the decrease in air temperature and gradual
transfer of thermal energy gathered in summer, there begins a chilling
process of lake’s water. In September, at the beginning of autumn, the
surface temperature has an average temperature of 1-1.5°C higher at the
surface than at the bottom. In the 3™ decade of September, the surface
temperature decrease because of the transfer of thermal energy (Fig. 5). The
gap between surface temperature and bottom temperature is smaller,
reaching some tenths of degree, and at the end of October it reaches 0. From
the 3™ decade of September and till the 3™ decade of November we have
homothermy, well represented by the values from October 30 (6.9°C) and
November 10 (4.9°C).
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Water’s maximum temperature in autumn appeared at the beginning
of the second decade of September (21.2°C) and the minimum at the end of
the first decade of November (6.9°C) (Fig. 5).
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Fig. 5. Chinteni Lake water temperature’s evolution in autumn
(adaptation after Floarea Greta Neacsu, 2004)

The winter period is marked by thermal energy losses and by the
passage from homothermy (typical for autumn time) to reversed
stratification with lower temperatures at the surface (between 0 and 2°C)
and higher at the bottom (between 4 and 5°C). In Fig. 6 is represented the
reversed stratification on Chinteni Lake from the winter of 2003-2004.
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Fig. 6. Chinteni Lake water temperature’s evolution in winter
(adaptation after Floarea Greta Neacsu, 2004)
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The surface water layer hasn’t had as big fluctuations as air’s
temperatures because of ice bridge formation, acting as a surface buffer. The
bottom layer temperatures fluctuations are smaller than the surface ones, but
the temperature is higher because of the reversed stratification.

At the end of February, when the ice bridge is thinner and more
fragmented, the influence of temperature is more powerful especially over
the surface layer.

The summer highlights very well the direct stratification, as it’s
shown in the vertical variation of water on Laguna Albastra Lake. The
surface temperatures from the five verticals are between 22 and 24°C, and
they decrease as the depth grows, reaching 17-20°C (Fig. 7). The
temperature’s decrease with the depth is a slow phenomenon. The variation
gap is of 5.6°C in vertical V and of 2.9°C in vertical III (Fig. 7).
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Fig. 7. The vertical variationof water temperature from Laguna Albastra Lake in
summer time (adaptation after Pandi and colab., 2010)
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There has been found a very
powerful direct stratification after the
observations made on August 17, 2009, on
Cuciulat I and 1T lakes.

After the analyze of the water
temperatures from the five sample
verticals, we found that the values from
Cuciulat I Lake remained at 23.2°C and
23.5°C, and dropped with the depth,
reaching 19.8°C - 21.5°C at 1.5 m,
17.5°C — 18.1°C at 2 m, and 14.3°C at the
bottom (Fig. 8). The values from Cuciulat

II Lake decreased with 0.6°C - 1°C to those from Cuciulat I Lake, even
though till the depth of 2 m the values were close (Fig. 9). After 2 m, the

differences exceeded 1°C.

HOm
E1m
O015m
O2m

H25m

222
21.5

22.0
20.0
18.1

E3m

O35m

Cuciulat |

214

20+

19+

181

174

167

15+

144

EOm
E1m
O015m
O2m
H25m
@ 3m
035m

Cuciulat Il
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on the sample verticals from August 17, 2009
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The Cabdic Lake (from Ocna Dej) water thermal regime used the
data from research campaigns made by Mircea Alexe in the spring of 2003
and the summer of 2004.

These investigations revealed that the heliothermy phenomenon
appears in more than one lake from Transylvania Depression, but with
different time periods and intensities. At Cabdic Lake, the maximum value
0f 29.2°C appeared on the thermocline in August, 2004.

From the analysis of the values obtained in the two campaigns
(Alexe, March, 2003 and August, 2004), appears that at the beginning of
springtime, in March, there still was a reversed stratification, with higher
temperatures at the bottom of the lake (18°C) that at the surface (6.5°C).

There can be observed after analyzing the water temperatures
vertical variation from August, 2004 (with the maximum temperature), that
there appears a sudden drop of temperature till the depth of 10 m, where it
reached 16°C. From here till at the bottom there was the same temperature,
with a depth homothermy (Fig. 10).
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Fig. 10. Vertical thermal profile from Cabdic Lake

The heat content presumptive stored in the heliothermal layer has

been determined by Alexe (Tabel 2) following the next equation:
q=prc-t

where,

q — energy quantity;

p — water density;

¢ — water specific heat, even with 1;

t — water temperature.

The heat content hypothetically stored in the heliothermal layer
depends on the water volume from the heliotermal layer (Table 2). Only

18



11.4% (1543 m®) from the hole Cabdic Lake’s volume (13499 m®) belongs
to the heliothermal layer.The heat content can vary between 509 kcal 10
(over 30°C) and 848 kcal-10° (over 59°C).

Tabel 2. Heat content presumptive stored in the heliothermal layer of some
salt lakes from Transylvania Depression (after M. Alexe, 2010)

Water volume
, Total water in the Heat content (kcal.105)
Lake’s . .
hame Location volume |heliothermal
(md) layer 300 350 400 450 500
(m3)
Sovata
Sovata . 271472 80935 | 26708 | 31160 | 35611 | 40063 | 44514
epression
:,lr:;sy"’a“'a 5609 643 212 | 247 | 283 | 318 | 353
Cojocna ;lr:;sy"’a”'a 29676 4241 1399 | 1633 | 1866 | 2099 | 2332
Cabdic  [pomesan 13499 1543 509 | 594 | 679 | 7638 | 848
Plateau

This thermal energy from the heliothermal layer can be used in
balneotherapy, but also in other fields, such as energy industry.

In summertime appears only the direct stratification, given by the
presence of a warmer surface layer, a thermal jump layer with high
gradients, that connects the surface with depths of more than 5 m. Between
0-2 m exists a isothermal layer, with temperatures of 23-24°C, and after that
appears the direct stratification, with over 15°C, even in lower layers.

In spring autumn and winter appears the reversed stratification, with
higher temperatures at the bottom of the lake. In this season, the reversed
stratification appears only at the beginning of spring, in March, and at the
end of autumn, in November.

1.1.3 Ice formations

Ice formation process depends on the air’s temperature (the time
with negative values) and the mineralization degree. The first formations
that appear on lakes are ice formations, and after that bank ice, and finally
ice bridge, that covers the entire lake surface. The ice formations period
starts in December and lasts till the end of February.

The ice needles appeared on Chinteni Lake the earliest in the 3™
decade of October (October 26, 2003) when have been recorded
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temperatures below 0°C, especially during the night. The needles were
equally distributed on the both sides of the lake.

After the decrease of temperature and after maintaining negative air
temperatures, slowly appears bank ice in the second decade of November. In
some lake parts, the bank ice width reached 2 m. It slowly grew in surface
and thickness, so in the second decade of December appeared an ice bridge
by joining the bank ice. The ice bridge lasts between 40 and 60 days. In
some winters appeared some abnormalities from the mean values. So, in the
winter 2002-2003, the ice bridge last for over 90 days. There have been
made two profiles from 2 to 2 m, to gain samples for measuring the ice
thickness. The ice bridge thickness depends on how long the negative
temperatures last and on its extension. So, once the temperatures become
more negative, the bridge grew to 10-12 cm in the second decade of
December 2003, and to 35-41 c¢m in the 3™ decade of January 2004. The
Chinteni Lake reached its maximum ice bridge extension of 41 cm in
January 30, 2004 (Fig. 11).

Note that at the lake’s tail, with a depth below 0.5 m, the ice bridge
showed some parts without ice. Also in this part, on the right bank, there
were enough areas where the ice was not uniform. In March the ice bridge
was not uniform, so the samples were taken only in two points because the
ice was very thin. The ice bridge broke and transformed into ice floes.

cm Decembrie lanuarie Februarie Martie

Profil 2 g Profil 3

Fig. 11. Ice bridge thickness evolution on Chinteni Lake (adaptation after Floarea
Greta Neacsu, 2004)

2. Lakes water transparence and color

Transparence and color are some very important water’s physical
characteristics that depend on the lake’s water supplies, on the water
dynamic, on the quantity and quality of mineral and organic floating
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substance, on the mineralization level, on the presence/absence of fito- and
zooplankton, on the lake’s position, on how deep and how well are absorbed
the rays of light, on the climatic conditions etc.

Most fresh water lakes from this region have a low transparence
because their small depth permits the strong winds to stir up bottom
particles. The same low transparence appears in the lakes with many
tributaries, because these bring a lot of floating alluviums that stay for a
long time in the water mass. The bigger is the turbidity, the lower is the
transparence. The transparence is bigger in the lakes with well developed
vegetation in the confluence areas, that retains some floating alluviums.

Fig. 12. Mountly water transparence variation on Chinteni Lake in
2004 (adaptation after Floarea Greta Neacsu, 2004)

The mean annual value of water transparence on Chinteni Lake is of
57 cm. The mean monthly values are close to one another. Still there two
periods with higher values over 60 cm — in December-January and August-
September (Fig. 12). The lowest values appear at the end of winter
(February) and in springtime (March and April). Other low values appear in
autumn — November — because the rainfall is more abundant in this period.

Lakes water color is given by the selective absorption of light, by the
domination of some organic or mineral dissolution or floating substances,
by the fito- and zooplankton.

3. The conductivity

The electric conductivity depends on the dissolved salts quantity that
dissociate in ions under the action of electric current (electrolysis). The
specific electric conductivity varies after the salts concentration, and after
the salts type. So, the values for conductivity have a wide range from the
surface to the bottom of the lake.

Analyzing the conductivity values for the water from Chinteni Lake
taken from 6 profiles, some observations can be made. The values obtain in
these profiles have no differences on vertical and small differences on
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horizontal. The biggest values appeared on profile 2 and the smallest on
profile 3 (Fig. 13). The conductivity values from Laguna Albastrda Lake
were measured at the surface and in other 3 points (2 m, 4 m and 6 m deep).
The smallest values, in all four cases appeared at surface (884 - 894 uS/cm).
The conductivity grows with the depth because the water mineralization
grows. So, the maximum values appeared at the deepest points (898 - 920
uS/cm). The differences between surface and bottom remain of 30 uS/cm on
verticals 1, 2 and 5, of 15 puS/cm on vertical 4 and of only 4 puS/cm on
vertical 3 (Fig. 14).
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Fig. 13. The vertical variation of water’s electric conductivity on Chinteni Lake
(adaptation after Floarea Greta Neacsu, 2004)
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Fig. 14. The vertical variation of water’s electric conductivity on Laguna Albastra
Lake (adaptation after Pandi and colab., 2009)

22



Ad.

(M1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 mS/cm
0.0 ¢ ‘

0.5

1.0

.\

20 \

AEREAN

3.0

35

Fig. 15. Water’s electric conductivity variation on Cuciulat lakes (August 17, 2009)

The water conductivity values are bigger in Cuciulat lakes, over
1300 pS/cm, because the of the water’s higher mineralization degree. The
bigger values appeared on Cuciulat I Lake, of 1713 pS/cm at surface and
2010 pS/cm at bottom. On Cuciulat I, the values kept between 1328 puS/cm
at surface and 1714 pS/cm at bottom. Both lakes present a suddent growth
of electric conductivity values after the depth of 1 m (Fig. 15).

For salt lakes, the water’s conductivity values have a strong
connection with the salt stratification. Some modification can appear in the
lakes used for recreation (as at Cabdic Lake), with the mixing of surface
waters, that changes the natural distribution of salt with the depth, and also
of conductivity. There exists a strong connection between salinity and
conductivity. So, once the mineralization degree grows with the depth, the
same grows the electric conductivity, especially between 2 m and 6 m (244
uS/cm), after that the values maintain a straight line to the bottom of the
lake (Fig. 16).

For salt lakes with small depths, there appears a relative homogeous
distribution of conductivity at every depth.
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Fig. 16. Water’s electric conductivity variation on Cabdic Lake

References

Alexe, M., (2010), Studiul lacurilor sarate din Depresiunea Transilvaniei.
Editura Presa Universitara Clujeana, Cluj-Napoca.

Dobosi, A. (1951), Exploatarea ocnelor de sare din Transilvania, Studii §i
cercetari de istorie medie, Bucuresti.

Cocean P., Schreiber W., Cocean Gabriela (2009), The Somes Plateau —
Regional Identity, Romanian Review of Regional Studies, Volume V, 1,
Cluj-Napoca.

Fodoreanu, 1. (2010), Lacurile dulci din Podisul Transilvaniei, Edit. Presa
Universitard Clujeana, Cluj-Napoca.

Floarea Greta Neacsu, (2004), Lacul Chinteni. Studiu limnologic. Lucrare
de licenta. Facultatea de Geografie a Universitatii Babes-Bolyai din
Cluj-Napoca.

Gastescu, P. (1963), Lacurile din R.P.Romdna, Geneza si regim hidrologic,
Editura Academiei R.P.R., Bucuresti.

Gastescu, P. (1965), Asupra termenilor de lac si balta, Studii si cercetari de
geografie, 2, Edit. Academiei R.S. Romania, Bucuresti.

Gastescu, P. (1971), Lacurile din Romdnia — limnologie regionala, Edit.
Acdemiei R.S. Romania, Bucuresti.

Gastescu, P., Driga, B. (1996),Lacul de baraj antropic-un ecosistem
lacustru aparte, Rev. Geografica, 2, Institutul de Geografie, Bucuresti.

2



Horvat, Cs., Bilasco, S.,Sorocovschi, V. (2010), Cuciulat (Salaj County)
Lakes morpho-bathymetric characteristics and physical properties of
water Lakes, reservoirs and ponds”, Romanian Journal of Limnology, 3,
Ed. Transversal, Targoviste,.

Meszaros, N. (1997), Regiunile salifere din Bazinul Transilvaniei, Studii si
cercetdri, Geologie-Geografie, Seria Geologia, nr.5, Bistrita.

Morariu, T., Gastescu, P., Savu, Sl., Pisota, 1.(1960), Les types génetiques
de lacs et leur délimitation sur la territoire de la R.P.Roumanie, Recueil
d’études géographiques concernant la territoire de la R.P.Roumaine,
Edit. de I’Acad.R.S.R., Bucuresti.

Pandi, G., Berkesy, Corina, Vigh, Melinda, Berkesy, L. E., Berkessy P.
(2009), The impact of mining upon the features of the Blue Lagoon Lake
in the Aghiresu area, Aquaculture, Aquarium, Conservation &
Legislation International Journal of the Bioflux Society, Cluj-Napoca.

Pandi, G., Batinas, R., Vig Melinda (2010), Morphometric assessments of
some lakes from the mining area of Aghiresu village — Cluj County,
Lakes, reservoirs and ponds”, Romanian Journal of Limnology, 3, Ed.
Transversal, Targoviste

Panzaru, T. (1970), Lacurile de la Ocna Dejului (aspecte morfologice si
morfometrice), Colocviul National de Limnologie Fizica, Institutul de
Geografie,Bucuresti.

Petruvian, N. (1973), Zacaminte de minerale utile, Editura Tehnica,
Bucuresti.

Savu, AL. (1973), Podisul Somesan si raporturile sale cu Podisul
Transilvaniei. Realizdri 1n geografia Romaniei, Editura stiintifica,
Bucuresti.

Sorocovschi, V.(2008), The lakes of the Transylvanian Plain: genesis,
evolution and territorial repartition, In vol.Lakes, reservoirs and ponds,
Romanian Journal of Limnology, an.l, nr.1-2., Edit. Transversal,
Targoviste.

Sorocovschi, V. (2009), Somesan Plateau Rivers Runof Regime seasonal
and Monthly Particularities, SUBB, Ser.Geogr. 3, An.LIV, Clyj
University Press, Cluj-Napoca.

Sorocovschi V.(2010), Studiul perioadelor pluviometrice din Podisul
Somesan calculate pe intervale de 3 luni, Riscuri si catastrofe, Editor
Victor Sorocovschi, An. IX, nr.8, Edit. Casa Cartii de Stiintd, Cluj-
Napoca.

Sorocovschi, V., Horvat, C.(2007), Potentialul scurgerii medii lichide din
Podisul Somegan, Studia Univ. Babes-Bolyai, Geographia, LII, 2,
University Press, Cluj-Napoca.

25



Sorocovschi, V., Serban, Gh. (2010), The Somesan Plateau lakes: genesis,
evolution and territorial repartition. ,Lakes, reservoirs and ponds”,
Romanian Journal of Limnology, Ed. Transversal 4(1): 24-40

Sorocovschi, V., Horvath, Cs., Bilasco, St. (2010), Variabilitatea teritoriala
a resurselor de apa din Podisul Somegan, in vol. Resursele de apa din
Romania, Vulnerabilitate la presiunea antropica, Editori: P.Gastescu, P.
Bretcan, Editura Transversal, Targoviste.

Stana Doina, (2006), Caracteristicile lacurilor rezultate in urma exploatarii
miniere Aghires §i instalarea vegetatiei in jurul acestora, Agricultura —
Stiinta si practica, nr. 3—4 (59-60)/2006.

Serban, Gh., Antonie, Maria, Roman,, C.(2009), Remanent lakes formed
through the work of kaolin exploitation from Aghiresu (Cluj County),
Lakes, reservoirs and ponds, Romanian Journal of Limnology, 3, Edit.
Transversal, Targoviste.

26




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


