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SURFACE WATERS QUALITY CHANGES IN YEARS 1986-2010
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ZMIANY JAKO SCI WOD POWIERZCHNIOWYCH W LATACH 1986-2010

Abstract: After presentation of the characteristics of aewatservoir in CaC@excavation pit, called the
Turkusowe Lake, situated in the Wolin National Park the Wolin Island, available results of the sses
referring to the quality of surface water of thiater reservoir and being carried out since 1988edisas those of
own studies being carried out from 1999 to 2010evgathered, collecting this way a research mateowaéring
the quarter-century 1986-2010. It was shown that Thrkusowe Lake is a water reservoir being resishy
nature to eutrophication (lake basin development depth, surrounding by the heights adhering taaitgl
presence of CaGObuilding the lake basin), whereas an increasehin ttophic level and development of
eutrophication phenomena in the form of weak phggkton blooms being observed, particularly in 2Q040,
is connected with increased anthropogenic predsutiee form of direct discharge of municipal sewagehe
lake and waste-water to the soil in the alimenitatione of underground waters feeding this lake. &tent of
anthropogenic pressure was so big that it stadqatdévail over the natural processes limiting atréase in the
trophic level in this lake.
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Introduction

The investigations of hydrogeochemical processesgading in natural waters which
remain in contact with the subsoil rich in calciwwarbonate remain still scientifically
interesting investigationgg when it means about investigation of mountainastre waters,
which flow down stream channel contains in rockeriat CaCQ [1], and also investigative
of young (of several score years) water reserwehich arise in inundate of water open
chalk and limestone excavation pits. On morainenglareas in Western Pomerania in
Poland are two such water reservoirs, particuléinly Turkusowe Lake in the Wolin
National Park on the Wolin Island and the Szmaragdbake in the Szczecin Landscape
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Park “Puszcza Bukowa” adjoining the Szczecin-Zdiigrict in Szczecin. Both reservoirs
are specific lakes and similar to each other (TableFig. 1). Their lake bowls are
surrounded by hills directly adjacent to lakes wighy steep slopes surrounding the lake on
three sides. The only difference is that the TunkeesLake is available only from the north,
and Szamaragdowe Lake - accessible only from thghsorhey are young lakes,
approximately 75 and 90 years, respectively, theersaof which were characterised by low
trophic level, which was generally attributed tcesific resistance of the ecosystems of
these lakes to eutrophication [2-5], which is caingitch presence of formative pan lake
CaCQ able to fixing (chemisorption) phosphorus compayrehd the same reduction of
trophy of water [2]. For what can speak a very loancentration of phosphorus in the
waters of these lakes [3, 4].

Table 1
Morphometric data of Turkusowe Lake in Wolin Natbfark and Szmaragdowe Lake in Szczecin
No Indicators Turkusowe Lake Szmaragdowe Lake
Geographical location
1 Geographical longitude 14°26'20' E 14°37'30" B
2 Geographical latitude 53052'37"IN 53022'17" N°®
Parameters characterizing surface of lake

3 Area [nf] 55700 | 67400 26 000 25 00d
4 Length [m] 430.0 255.2 275.¢
5 Width [m] 246.0 159.2 150.¢
6 Average width [m] 1295 101.8

7 Coefficient of extension lake 3.32 2517

8 Length of shoreline [km] 1.065 0.79

9 Development of shorelifie 1.26 1.38

Parameters characterizing basin of lake

10 Capacity [ 513 705.3 214 333.8

11 Max. depth [m] 21» 15.8

12 Average deptHm] 9.2 8.2

13 Relatively depth 0.0898 0.0979

14 Coefficient of deptl? 0.43 0.52

15 Crypto depression [m] 18.6 -

Notations:  Y[3], nttp://pl.wikipedia.org/wiki/Jezioro_Turkusowe, °[6],  “http://pl.wikipedia.org/wiki/
Jezioro_Szmaragdoweafter bathymetry by [6],5coefficient of extension lake= length/average width,
"development of shoreline = length of shoreline /.Zarea), ‘average depth = capacity/aréaelatively

depth = max. depth/area, eoefficient of depth = average depth/max. depth

If the ecosystems of chalk lakes really are “resiStto eutrophication - what could be
prove on the basic trophy changes investigativecansiderable time interval - then
remained to explain mechanism of process phospHotation. For example, considering
on limitations of solid surface of chalk bottom, iefhthe sorption abilities will be decrease
witch the time flow - the “resistant” with the tinflew will be decrease gradually.

In order to determine whether the ecosystems ddlkctakes” are truly “resistant” to
eutrophication - and if so, why - relevant longateresearch referring to these ecosystems
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should have been undertaken, among others adelpmateerm analysis of surface water
quality.

Turkusowe Lake Szmaragdowe Lake

0 5|O l(I)O 15|O m

Fig. 1. Turkusowe Lake [3] and Szmaragdowe Lakathymetry [6]

In this paper are presented the findings of surfaed¢er quality analyses of the
Turkusowe Lake being carried out by the author$989-2010 which are compared with
available results of earlier studies being condiictince 1986, offering the same
a possibility to make an attempt at learning whethe quality of surface water of the
Turkusowe Lake was stabilised or time-variable @@t processes could induce changes
in the ecosystem of this lake in the quarter-cgnt®386-2010.

Characteristics of the Turkusowe Lake

The Turkusowe lake (Figs. 1 and 2) is a water xedewhich was formed by flooding
a chalk excavation peat after the Second World Where marls, being found in
Cretaceous marl xenoliths, had been won for préoluatf cement in a non-existent cement
mill situated close to the excavation pit in thbage of Wapnica until the end of the war.
Lake morphometry parameters are presented in Tlalecharacteristic feature of this lake
is the lack of developed littoral zone. The lakaesi are formed as sharply falling slopes
and the depths, 8-10 m deep, are frequently taobed few or several meters away from
them. High, steep shores, reaching 20-30 m abawvéesel, surround the Turkusowe Lake
from all sides, except short shore sections froenribrth-east and the north-west, which
causes that part of the lake surface is being shatlleast for part of the day and distinctly
reduces water mixing by winds, inducing maintenarafe vertical and horizontal
stratification of water masses for most of the ygjr It seems that the surface and the
benthic waters of the Turkusowe Lake may mix togetinly in late autumn or even at the
beginning of winter before icing it over.
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Fig. 2. Turkusowe Lake in the Wolin National Paftea[7] with changes

Nevertheless, due to differences in the densityhef surface and the near-bottom
waters, it is probable that these waters do notforithe whole year. Therefore, one might
assume that the waters in this percolates mostaptpkthrough more permeably water
reservoir are practically two separate quasi-edenys of surface water and benthic water,
divided by the metalimnion. The lake is being fgdabmospheric precipitation in the form
of surface flow and the flow of subsoil waters,tgErwhich flow down to it from numerous
sources gushing at the base of heights as wel} #sehbwaters flowing from so called Upper
Turkusowe Lake, which is also being fed only bynraind subsoil waters. Part of the
sources gushing from under the heights is fed bgalwaters being polluted with faeces,
flowing out probably from the buildings in the @lie of Lubin. A separate problem is
discharge of municipal pollution through sewer gipeeing illegally installed in a hard to
reach area, draining sewage effluents from pripageises situated on the western shore of
the lake in the village of Wapnica, just outside kimits of the Wolin National Park. Excess
water from the Turkusowe Lake soil layers adhetmnthe lake from the north-western side
towards the Wicko Lake [7].
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Material and methods

The analyses of water quality of the Turkusowe Laks carried out in 1999-2010 in
April-October vegetation seasons, collecting watamples from the lake in arbitrary
chosen times. Water samples for analyses were dimmmthe surface layer of water (ca.
0.5 m below the water mirror) by means of the Ratélap at a sampling station situated in
the north-east part the lake. At the place of sangpllection, water temperature, pH, Eh
and SEC were determined in the waters being drawnyell as their alkalinity. The water
samples were collected to determine dissolved axygacentration and BQDThe water
samples collected for laboratory analyses weradfi¥dl determinations being performed,
particularly dissolved ©concentration (DO), COD-Cr, COD-Mn and B©Ralues, and
concentrations of N®, NO,~, NH,", TN, SRP, TP and concentrations o CaMg**,CI,
SO,7, as well as total concentrations of Fe and Mn.ewaade, except Eh determination,
according to the analytical procedures [8]. Watatuation by @ of the waters under
analysis was calculated upon the determined valtidssolved oxygen concentrations and
water sample temperature based on the data refdrithe values of oxygen solubility in
pure water at the temperature of lake water [9]e Thdox potential was determined
according to the procedure described by [10].

Collections of individual test results of water tyaindicators collected during study
period - in the years 1999-2010, supplemented layiahle literature data from the years
1986-1988 and 1993-1994 are presented in the féicorabined sets of results. In order to
determine the variability of water quality studiegarameters general statistical
characteristics of the data collected were prepabedthe other hand, in order to discern
changes in the value of individual indicators ovene - were tested by calculating
statistically significant correlation equations cdsing the dependence of the individual
water quality indices of the sampling terms. Caldohs were performed using
a demonstration version of ti®atgraphics Centurion XVI program. All calculations were
performed at a significance level= 0.05. The significance of the correlation cedtet
further evaluated by comparing them with the defimgitical values of the correlation
coefficients for then-number of measurements based on the respectivesvalf the
coefficients two sided Student's t-test, accordanf 1].

Results and discussion

Results of the analyses being carried out in 199832 together with the findings of
earlier studies, are presented as statistical ctarstics of individual sets of test results of
water quality indices are presented in Table 2,levktatistically significant regression
equation defining the relationship of these indicatwhich changes are correlated with the
dates of measurement - are shown in Table 3. Grablpresentation of the different
regression equations were applied to the correspgmptaphs on Figures 3-5.

As regards water saturation by, @ the Turkusowe Lake in this time period, it is
apparent from the data presented in Figure 3 tmatwaters of the Turkusowe Lake
happened to be saturated by i@ore than 100% only in certain vegetation seaswoitise
80’s, and incidentally in 2000, while ranging 800%0 in other years, especially after 2000.
Sometimes, water saturation by @ecreased to approximately 30%, which was observed
for example - in 2005. The pH value of the Turkusolhake waters varied in the
guarter-century from approximately 7.00 to aboi08nd was relatively stabilised.
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Table 2
Statistical characteristic of the results of inigestied surfaces water quality indices of Turkushake. Data for
years: 1986-1987 [2], 1988 [3], 1993-1994 - unmii®d data of authors of this work, 1999-2010 - dathis
work. The table contains the following informationyaa - number of analysed data, minimum valugg.),
average(X) , median(X) , maximum valuesxg.x) lower and upper quartile, standard deviati®h)(

and coefficient of variationQV)

\Water quality indiceg| - . Lower/Upper
NO . Ndata | X min X X X max |Quar-|{Quar-| SD | CV Data for years
(units) tile | tile
I.1. General parameters
pH I 986-1988, 1993,
1 [pH units] 32 | 7.00( 7.85 791 87D 71 820 281 02§ 0 e
2 [n'f\r}] 16 | 42 | 389| 3901] 522 358 467 133 0838 1994, 2000-2010
3 cob-Cr_ 10 | 17.4| 219 224 25p 19/0 243 o6 041  2005-201C
[mg O - dnT?]
COD-Mn 1986-1988, 1994,
4 ma o dnrd 27 | 26| 55| 50| 111 49 64 25 0Q1 oS0
5 BODs 13| 06| 16| 17| 26 14 20 20 082  2005-2010
[mg O - dnT?]
Water saturation 1986-1987,
6 by O [%] 25 | 27.8| 83.00 87.0 121/679.0| 90.1| 0.4| 003  1993-1994,
y 2000-2010
1.2. Biogenic substances
NOs~
7| (mg N-NGy- drd | 32 | 001| 007 004 01p 001 042 0p6 089
NO; 1986-1988, 1993,
8| (mg N-NO, - cr] | 32 |<0-0010.01330.006/0.094/0.001) 0.010{0.022 1.56 | 90,1660 5010
NH4"
9| g N-NH, - drr | 31 | <001 0.08| 0.07| 024 001 0.5 0g8 0.8
10 ™ 10 | 0.23| 0.42 042 06D 038 048 011 025 2009201
[mg N- dmd
SRP 1986-1988, 1993,
1 opo: dmd | 32 | <001 017| 010 083 001 026 049 11y g0n ol
12 ™o 14 | 0.08| 0.73 072 126 058 091 083 044 2004201
[mg PQ, - dmi
1.3. Mineralization indices
SEC 1986-1988,
13 s end 17 | 102| 205| 335 580 10p 422 168 0J57 1993-1994,
. 1999-2009
ca* j
14 (mg Car dnr] 20 | 42| 70| 65| 133 60| 69 21 030 ,g00 100,
2+ -
15 Mg™ 20| 4 | 17| 18| 35| 11| 23 8 o047 20002010
[mg Mg - dm™|
cr ]
18 (mgCl- d 30 | 17| 37| 37| 62| 23| 49 14 039 0000 1o0n
sz ] 1. 1994, 1999-2010
7 (mgso-dmd | 30| 14| 53| 50| 147 36 70 27 081
Total alkalinity 1986-1988,
18 [omol ol dm | 29 | 14| 976 28| 1020025 | 33| 255 261 19931994,
1999-2009
Total Fe J 986-1988, 1994,
19 (g Fer dnr] 29 |<0.01 019 0.09] 09d 003 035 023 116 1999.2010
20 Total Mn 16 | 0.03| 0.15 0.16 02F 047 020 0p8 053 2000201
[mg Mn - dnid|
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Table 3
Regression equations showing the statistical inapa# relationship between values of selected Wwadares -
iey - andr - ie date of water sampling for analysis presentedaadion of years (noted from 0 to 24 - from
beginning of 1986 to end of 2010)

No. ther qual!ty Form o_f the | Calculated r_egression Signific'ance'level of.the MOSa?:ItI)iEtsing

indices (units) equation equation coefficients in equation = SEE

) Water sgt:ration b y=ata y =(99.5+6.3) — aa0 = 0.0000 _055| 17.7
[%] (1.3+0.4) ¢ 0a1= 0.0045

? | mg N-,;l\lcc))ss_- g Y= @A (5.;(8}832)* fos -);5 o o oo 0.77 | 0.04
| mgetamy e o a0%OT [ wesosl ose] oad
41 Img CCII-_dm’a] y=atar| ?1(.216?%8) } o 8:8888 -0.92| 6.0
S | mosaeamy |77t iGhone | wel0fte | 072 1
° [mgT lgfl clizne}a] y=ata (o)fa:oi%?z‘:)l;ci'gg)- 2 o 8}3832 058 | 0.18

*All values of r in this column are the absolutelues greater than the limit values of r calculafed the
appropriate number of measurements n in the range23-30 taken for calculation of individual coatibns,
respectively, calculated on the basis of the twiedi Student's t-test at a significance level of0-0that
documents further the statistical significancehef ¢alculated regression equations.

Changes in the Eh values were more puzzling. Peavithat the Eh values being
measured in 1995 showed the redox potential ofvditers under analysis to be formed by
a redox pair F&/Fe*, those from 2000 onward clearly indicate thatréndox potential of
the analysed waters was formed by redox pairs' M, , NH,//NO; and NQ/NO;~
[10], which is evidence of the maintenance of sidfitly high concentrations of NH
NO,  and NQ ions in the reservoir of water. The waters beinglgsed in 2005-2010
contained increasingly more organic matter whenluated according to the COD-Cr
values, raising from approximately 17 to about 2§ ®-dm™. The quantities of easily
oxidising organic matter, being determined accaydio the COD-Mn values, were
relatively stabilised during the whole quarter-ceptunder discussion and amounted to
approximately 4.0-7.0 mg@inT>, except for the values that incidentally devidtedn this
range. On the other hand, the BQRlues were low. The collected data, althoughtixedy
few, are the proof that the waters under analysigained small quantities of biodegradable
organic matter, or that microorganisms being aldedécompose the organic matter
contained in the body of water were very few or mety active. Changes in the
concentrations of biogenic substances, especiaihenal nitrogen compounds, indicate
quite distinctly that the surface waters in theelakere clearly more abundant in mineral
nitrogen compounds (NOconcentration increased to ca. 19 mgiiN®, whereas that of
NH," to ca. 26 mg N-Nidm™), although relatively high N© and NH" concentrations
had occurred in earlier years. In general, the eslof mineral nitrogen compounds
concentrations were not record high ones when cordp® the waters of other lakes [12].
The abundance of water in SRP changed similarthisntime period, which is quite clear
evidence of the increase in the trophic level afear 2000. In [7], attention was drawn to
the occurrence of considerable concentrations d? @Rd TP in the water of sources
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feeding the Turkusowe Lake, which is undoubtedlycansequence of draining the
waste-waters being abundant in phosphates frontgdetes to the catchment basin in the
alimentation zone of source waters feeding the dsolve Lake. The data concerning TP
concentrations in the waters of the Turkusowe L&ken 2004-2010 indicate that the
guantity of organic matter slowly increased witmei showing thus similar trends of
changes as the COD-Cr values. Nevertheless, tldutdvalues of TP concentrations, like
those of TN, should be evaluated as relatively kfhal. Taking advantage of the fact that
certain part of the findings of 1999-2010 represehe results if studies from early spring,
an attempt was made at determining the trophid lefvthe Turkusowe Lake waters in that
time based on the values of determined TP condemisaand the criteria given by [13].
These data show that the trophic level of the serimater of the Turkusowe Lake slowly
increased and should have been classified as nutisipkic ones by the end of the research
period. Therefore, it can be expected that becatigecreased anthropogenic pressure the
processes limiting earlier development of surfaegewtrophy in the lake stopped in a way
being effective - when compared to the earlier tipegiod - and stopped protecting the
ecosystem from eutrophication. Nevertheless, invwié the values of such water quality
parameters as water saturation by, @H, COD-Cr and TN and TP, as well as
concentrations of mineral nitrogen compounds andP,SR can be assumed that
development of eutrophication processes in theystes of the Turkusowe Lake was still
relatively small. This specific feature of the Tuskbwe Lake which is its ability to maintain
low trophy level, ignoring even the fact that th&d has a lake basin being built of CaCO
capable of permanently binding phosphorus in thmefof sparingly soluble compounds, is
not strange given that the Turkusowe Lake is aively deep water reservoir. Admittedly
the ratio of the epilimnion volume to that of hyipahion for this lake is greater than 1, but
it should not be a number significantly greatemtlwame, which means that in accordance
with the Thienemann’s rule, according to which thlkes with the above-mentioned ratio
being < 1 are rather oligotrophic ones [14], theKlisowe Lake should be resistant to
eutrophication. The occurrence of well expressetiophication phenomena, specifically
phytoplankton bloom in this case, may be treatedaasonsequence of intensified
anthropogenic pressure, especially of increasechdige of municipal sewage directly to
the lake in last years and draining the waste-watethe ground in the alimentation zone of
water sources feeding the Turkusowe Lake [7]. Qlmlin the presence of Cag@eposits

at the bottom of the lake has been responsibléhéosorption and binding of part of SRP as
well as organic compounds from the reservoir ofewt5-17]. Nevertheless, in the opinion
of the authors of this paper, the presence of Ga&t@he bottom of lake basin does not
automatically cause “by itself” the surface waterbe resistant to eutrophication under
conditions of permanent stratification of surfacel aear-bottom waters being maintained
practically constantly. Undoubtedly, the bindingpsfosphorus, as well as magnesium (as
below), being contained in the surface water, Hid90aCG; takes place at the bottom of
the lake. But we do not know so far what is the ma@ism of binding SRP and Kfgbeing
contained in the surface water by CaCa@rcurring at the bottom of the lake under
conditions of water stratification being maintaina@ctically for the whole year. Assuming
that the binding of SRP and Kfgby CaCQ takes place, the rate of these processes is
obviously reduced, which causes the “inhibition”in€rease in the concentrations of the
above-mentioneaspecies under conditions of the supply of phosphorus aradjmesium
compounds not to compensate fully the rate of thmipply to ecosystem. Very
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characteristic and attesting to the specificitytted water reservoir under analysis are the
findings referring to determined mineral macro- amdro-elements. For example, the fact
that C&" concentrations are decidedly lower from?Canes being in equilibrium with
CaCQ (5[18], even in the waters with so small ionic stritngs those of the Turkusowe
Lake. Nevertheless, an incidental occurrence high" @oncentrations appears to be
evidence of incidental mixing of the surface watéh the near-bottom one being abundant
in C&* by virtue of interaction with CaGOOnN the other hand, a relatively slow but clear
increase in the Mg concentration appears to be evidence of the angoh of lake’s
surface water with magnesium, most probably derifredh the organic matter of plant
origin being decomposed in the lake, which sho@dibhibited” by CaCQdolomitisation
process in suspended matter and bottom sedimakisgtplace under conditions of the
mixing of surface near-bottom waters. A possibildf this process taking place was
highlighted by [5]. However, a decrease in €bncentrations, which had been maintained
at relatively high levels in the past probably ogvito deposition of sea-water aerosols
within the area of lake’s catchment basin, may kglatned by changes in atmospheric
circulation from previously prevailing north-wedterone to the circulation from the
southern directions [19] and freshening of the lalg rain-waters. Also S§r
concentrations, which are being brought togethah wea-water aerosoky [20] and
volatile sulphur compounds of sea origin [21], dddwave changed like those of chlorides.
Thus, SG* concentrations should decrease like chloride cemed not increase. The
increase in S~ concentrations being observed may be also cormhegtk introduction of
protein substances of animal origin to the ecosysiéthe lake together with waste-water
and - what is more decisive - with deposition of &0,, primarily H,SO, with acid rains
from the clouds moving from the south (consequesfcéhe dominance of southerly wind
circulation) and bringing acidic substances beimifted to the atmosphere by the “Police”
Chemical Plant near Szczecin and the “Dolna Odm@aid? Plant Complex near Gryfino,
which was already showed in the papers by [22]. él@w, the increase in concentrations of
sulphate(VI) ions in the Turkusowe Lake should bet connected with infiltration of
Jurassic waters [23] and possibly those of the &40z agoon waters. On the other hand,
the increase in total concentrations of Fe and $Manidoubtedly connected with the inflow
of subsoil waters from those areas of the catchrhasin which are abundant in sands
containing iron and manganese. Soil waters, aftdcking the soil with the organic matter
being introduced to it with waste-water, induceirgerease in the abundance of water with
soluble compounds of iron and manganese as a aserseg of change in the redox status of
subsoil waters from oxidation to reduction, whickuses an intensified reduction of iron
and manganese compounds with high oxidation nuibefe and Mn leaching in the form
of more easily leached compounds of iron(ll) andngamese(ll) [24]. This is due to
increasing anthropogenic pressure in the catchrbasin, especially draining municipal
waste-water to the ground. Relatively high and tamtly sustained iron concentrations in
the quasi-ecosystem of surface waters may causththprocesses of chemical oxidation of
organic matter take place with participation of oyl radicals being generated by iron
compounds in the catalytic process known as theoReprocess [25], being found in the
this surface water quasi-ecosystem where reducfioron(l11) compounds to iron(ll) ones
in the presence of organic matter occurs in thehetip layer [26]. Perhaps this process
specifically inhibits the activity of biochemicakidation of organic matter in the surface
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waters of the Turkusowe Lake and simultaneouslyritmries to the fact that these waters
contain relatively little dissolved organic matter.
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Fig. 3. Turkusowe Lake - surface waters generamite indices in spring ©¢), summer #) and
autumn (x) in years 1986-2010. Data for years: 1887 [2], 1988 [3], 1993-1994 -
unpublished data of authors of this work, 1999-20d@ta of this work. Annotation: Some of the
figures also show graphically the equation which siatistically significant and presents
relationship between the parameter value and tteealaneasurement (Table 3)
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Fig. 4. Turkusowe Lake - surface waters selecteticés characterized concentrations in waters of
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1986-1987 [2], 1988 [3], 1993-1994 - unpublishedadaf authors of this work, 1999-2010 -
data of this work. Annotation: Some of the figuetso show graphically the equation which is
statistically significant and presents relationshigtween the parameter value and the date of
measurement (Table 3)
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Fig. 5. Turkusowe Lake - surface waters selectederal macro and micro components of waters
environment in spring@), summer #) and autumn (x). Data for years: 1986-1987 [2]8&9
[3], 1993-1994 - unpublished data of authors of thiork, 1999-2010 - data of this work.
Annotation: Some of the figures also show graphicétie equation which is statistically
significant and presents relationship between #marpeter value and the date of measurement
(Table 2)

Conclusions

The water reservoir in the Cag@xcavation pit, called the Turkusowe Lake, being
situated in the Wolin National Park on the Wolirdail, is characterised by natural



Turkusowe Lake (Wolin Island, Poland) - surfaceessijuality changes in years 1986-2010 21%

resistance to eutrophication, like other simildtel® due to the fact that it is a relatively
deep lake without the littoral zone, with steepreBoand a large ratio of the hypolimnion
volume to the epilimnion volume, which - accordiegthe Thienemann'’s rule - predestines
the trend towards maintenance of oligotrophy, amdosinded by steep, 30-40 m heights
that practically limit the wind mixing of waters,hich favours the maintenance of their
vertical and horizontal stratification, whereas finesence of thick CaG@eposits building
the compact lake basin certainly favours phosphdrinsling in the form of sparingly
soluble sediments, although the mechanism of bintlie orthophosphates being dissolved
in the reservoir of surface water by solid Ca@®ocurring at the bottom of the lake has not
been described yet.

Despite the conditions favouring maintenance ofailophy, the trophic level of
surface water of the Turkusowe Lake in 2005-201@eiased to the state of mesotrophy
with distinctive development of eutrophication pberena, specifically occurrence of weak
phytoplankton blooms, due to significant anthropogeressure being manifested as direct
discharge of municipal sewage to the lake and atevavater to the soil in the alimentation
zone of underground waters feeding this lake.

The state of practically permanent maintenanceowf water saturation by LQof the
surface water of the Turkusowe Lake, apart frommamphytoplankton blooms, which is
evidence of the prevalence of dissimilation proesss/er assimilation ones in the lake and
the occurrence of significant abundance of the '$akeater in colloidal elements and
organic matter being found in the form of suspenstdiis, is alarming.
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JEZIORO TURKUSOWE (WYSPA WOLIN, POLSKA) - ZMIANY JA KOSCI WOD
POWIERZCHNIOWYCH W LATACH 1986-2010

! Katedra Chemii i Ochrongrodowiska Wodnego, Wydziat Biologii, Uniwersytetc3eciiski
2Katedra Zdrowia Publicznego i Opieki Weterynaryjislydziat Higieny Weterynaryjnej i Ekologii
Uniwersytet Weterynarii i Nauk FarmaceutycznycBrmie

Abstrakt: Przedstawiono charakterystykbiornika wodnego w wyrobisku po kopalni Cag@wanego jeziorem
Turkusowym, znajducego st w Wolinskim Parku Narodowym na wyspie Wolin. Ngstie zebrano dogbne
wyniki bada jakosci wod powierzchniowych tego zbiornika prowadzonyoth 1986 roku i wyniki bada
wlasnych prowadzonych od 1999 do 2010 roku - gragmdnateriat badawczy obejmugly ¢wieréwiecze
1986-2010. Wykazanag jezioro Turkusowe jest zbiornikiem odpornym zumaina eutrofizagj (uksztattowanie

i glebokas¢ misy zbiornika, otoczenie przez przywiex@ do jeziora wysoczyzny oraz obeshaCaCQ
tworzacego mig jeziormy), za obserwowany szczeg6lnie w latach 2005-2010 wzmsii i rozwdj zjawisk
eutrofizacyjnych w postaci stabych zakwitéw fitopktionowych jest zwizany ze wzrostem antropopres;ji
w postaci bezpmedniego zrzutdciekdw komunalnych do jeziora i wédiekowych do gleb w strefie alimentac;ji
wod podziemnych zasikggych to jezioro. Rozmiary antropopresji byly takazmne,ze zaczly przewaac nad
naturalnymi procesami ograniczeymi wzrost trofii w tym zbiorniku.

Stowa kluczowe:jeziora, trofia i eutrofizacja, jeziora kredowezioro Turkusowe, Waliski Park Narodowy



