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Abstract

Buffering properties, their spatial and vertical variability and factors influencing them, were stud-
ied in the soils of mill-pond basin in the valley of the Jarostawianka Creek (northern Poland). Lay-
ered, mud-alluvial deposits were accumulated on the bed of buried bog soils from 1351 until the
mid of the twentieeth century, and during the last few decades, along the creek channel, were cov-
ered by overbank deposits. Three soil profiles located in the upper, central and lower parts of mill-
pond basin were studied. Buffering capacity of the soils was among low and medium values compare
to the data for different soil types in Poland. In the horizons developed from pond deposits buffering
area of alkali (P-NaOH) ranged from 13.5 to 57.4 cm? and buffering area of acids (P-HCI) from 6.4
to 40.8 cm”. In horizons developed from overbank deposits it was 3.4-58.6 cm® and 5.6-36.8 cm?
respectively. An increasing in P-HCI and decreasing in P-NaOH trends were observed down the
pond basin. P-NaOH was positively related to the content of TOC and P-HCI positively related to
the content of clay fraction, carbonates and TOC, specific surface area, pH, CEC and BS.
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INTRODUCTION

Water mills were the common element of Polish rural landscape from the late Middle
Ages until the beginning of the twentieth century. These objects, located usually in
central and lower courses of small rivers, streams and creeks were powered by dammed
in mill-pond waters. During their functioning layered mineral and organic deposits
were accumulated in mill-pond basins. Textural and geochemical features of the de-
posits, contained in them plant and animal remains, and sometimes artifacts of hu-
man activity, constitute a record of environmental evolution in the catchment within
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the time of their sedimentation (Szwarczewski 2003, Podgorski 2004, Madeyski and
Tarnawski 2006, Niska 2013, Mendyk and Sykuta 2014). Accumulated in shallow,
usually eutrophic water reservoirs with lush vegetation, deposits may also be con-
sidered as underwater mud-alluvial soils. Results of the preliminary studies carried
out by the author, show large spatial (along the mill-pond basin) and vertical vari-
ability of chemical and physical properties of these soils. The variability is affected
by spatiotemporal dynamics of fluvial processes in the catchment, physical, chemi-
cal and biological processes running in the pond and periodic emptying of the reser-
voir (Jonczak and Florek 2013). These interesting, anthropogenically affected soils,
are very poor recognized. Meanwhile, their studies are important for at least two rea-
sons. First, they can play important role in the geosystems of river catchments, as geo-
chemical barriers. Secondly, from severel decades a progressing degradation (erosion)
of the soils is observed due to abandonment of water mills, and subsequent degrada-
tion of water damming facilities. Bearing in mind these facts, the studies on genesis,
evolution and properties of the soils developed from mill-pond deposits in the valley
of the Jarostawianka Creek were carried out. In this paper are presented results of the
studies on buffering properties, including their variability along the pond basin and
analysis of physical and chemical properties influencing them.

MATERIAL AND METHODS

Characteristics of the studied object

The Jarostawianka Creek is the left bank tributary of the lower Wieprza River with an
area of the catchment 5.92 km’. It is located in a coastal zone of the Baltic Sea charac-
terizing by relatively mild climate, with average annual air temperatures 7.5°C for the
period 1861-2007 and annual sum of precipitation 483-1013 mm (average 714 mm)
(Kirschenstein and Baranowski 2009). The valley of the Jarostawianka Creek is lo-
cated on fluvio-lacustrine area of the Stawno Plain, north from the Stawno town. Val-
ley of the creek in deep incised in superficial glacial deposits of Gardno phase of the
Vistulian glaciation and lying beneath them older gray calcareous tills. Deep incision
of the valley is an effect of rapid outflow of lacustrine lake at the close of the Pleisto-
cene. During the Holocene bottom of the valley has been partially filled with alluvial
and deluvial deposits, however their thickness rarely exceed 1 meter. Spring waters
exudating along valley slopes and periodically surface flows and drainage water are
the basic sources of waters supplying the creek (Florek et al. 2009, Jonczak 2010a).

The catchment of the Jarostawianka Creek is settled by man from many centuries, which
is confirmed by the presence of early Middle Ages fortified settlement and many archeo-
logical finds from different ages (Raczkowski and Banaszek 2013). In the year 1351, in
the lower course of the creek Joannites built water mill (Rosenow 1934), which func-
tioned untill the mid of the 20" century. Foundations, parts of wooden sluice, earth dam
and deposits filling mill-pond basin remained to the present day after the mill. Contem-
porary the deposits are intensively eroded by creek and spring waters. Age of their bot-
tom was estimated with radiocarbon method on 590440 years BP (Jonczak and Florek
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2013). However, it is difficult to say whether deposits constitute full chronosequence,
whether were disturbed in the past in a result of dredging or other works.

Soil sampling and analysis

Field studies were conducted during the year 2010. Soil pits were located along the
pond basin, and in its cross-sections. Three soil profiles, located in upper, middle
and lower parts of mill-pond basin (Fig. 1) were selected for the purposes of the
studies on buffering properties. The soils were described after Polish Soil Classifica-
tion (Marcinek et al. 2011). Soil samples were collected from each soil hori-
zons/sedimentation layers as volumetric samples using 100 cm’ steel rings and as
disturbed samples. The following properties have been analyzed:

Fig. 1. Locations of the soil pits (1-3) and the range of mill-pond basin (black line) in the val-
ley of the Jarostawianka Creek

— bulk density and actual moisture by drying-weight method in volumetric samples,
— particle density by burette method,
— total porosity was calculated based on bulk and particle densities,
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— particle-size distribution with mixed pipette and sieve methods. Polish Soil Sci-
ence Society classification on granulometric fractions and groups (PTG 2009)
has been applied,

— average diameter of mineral particles (M,) was calculated after Folk and Ward
(1957) using GRADISTAT software,

— specific surface area by glycerine vapors adsorption,

— pH by potentiometric method in a suspension with water and 1 mol-dm” solu-
tion of KCI,

— the content of carbonates by Scheibler method,

— the content of total organic carbon (TOC) by Tiurin method,

— the content of total nitrogen (TN) by Kjeldahl method,

— cation exchange capacity (CEC), as a sum of exchangeable basis (extracted
with 1 mol-dm™ solution of CH;COONH,, pH 7.0) and exchangeable acidity
(analyzed by Sokolov method),

— base saturation (BS) was calculated based on the content of exchangeable basis
and exchangeable acidity,

— buffering areas of alkali (P-NaOH) and acids (P-HCIl) by Arhenius’ method
(Bednarek et al. 2004).

Spearman’s linear correlations between buffering areas of alkali and acids and some
properties of the soils were calculated using Statistica software.

RESULTS AND DISCUSSION
Soil physical and chemical properties

The deposits filling mill-pond basin in the valley of the Jarostawianka Creek have
been accumulated on the bed of buried bog soils during the last more than 600 years.
Their thickness increase from upper to the lower part of the pond, up to about 2 m.
Along the creek channel pond deposits are covered by up to 60 cm layers of over-
bank deposits, accumulated during the last few decades. The presence of overbank
deposits prove occurence of periodic floods in the lower course of the valley, which
is also confirmed by the studies of Florek et al. (2009). The soils developed from
pond sediments has mud-alluvial character and have been classified as muddy-gleyic
(Jonczak and Florek 2013). They are not described in Polish Soil Classification
(Marcinek et al. 2011).

The studied soils are spatially and vertically varied in their physical and chemical
properties. The variability is affected by spatiotemporal dynamics of fluvial proc-
esses in the catchment, physical, chemical and biological processes running in the
pond, as well as human activity, e.g. periodic emptying of the reservoir, dredging,
etc. (Podgodrski 2004, Borowka 2007, Jonczak and Florek 2013). Decreasing water
flow speed along the pond is reflected in decreasing average diameters of mineral
particles (M,) in pond deposits (Table 1). In the upper part of the pond deposits have
a texture of fine and very fine loamy sands, whereas in the central and lower parts
very fine sandy loams with layers of loamy silts dominate. Soil horizons developed
from overbank deposits have a texture of fine and very fine sandy loams. The con-
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tent of clay in the investigated soils is not high, ranging from 0.2 to 10.8% in pond
deposits and from 0.2 to 3.3% in overbank deposits.

Table 1
Selected physical properties of the studied soils
% of fraction Specific
Soil Depth M, Textural Water Tota} sﬁrface
. . content | porosity
horizon | [cm] sand silt clay 0] group o o area
[Yoviv] | [%] 21
[m™g"]
Profile 1
Acg 0-31 70.6 28.3 1.1 2.63 gp dr 59.0 63.6 48.9
2Lcl 31-66 83.5 16.0 0.5 2.16 pg dr 49.6 49.5 21.3
2Lc2 66-90 80.2 19.6 0.2 2.25 pg dr 50.1 523 23.8
2Lc3 90-190 | 72.6 26.3 1.1 2.68 pgbdr | 542 55.5 56.2
3G 190-200 | 81.0 13.3 5.7 2.04 pg dr 34.8 35.8 154
Profile 2
Ag 0-24 69.7 28.8 1.5 4.04 gp bdr 43.7 63.2 62.8
ACcg 24-40 67.6 30.6 1.8 3.85 gp dr 429 513 52.1
ACg 40-60 71.1 273 1.6 3.68 gp dr 51.9 577 30.7
2Lcl 60-69 63.7 343 2.0 4.38 gpbdr | 63.3 71.5 77.3
2Lc2 69-81 63.0 34.1 29 4.60 gpbdr | 70.7 75.8 81.8
2Lc3 81-99 62.5 34.8 2.7 4.61 gpbdr | 729 77.8 100.4
2Lc4 99-110 56.2 40.9 29 4.73 gp bdr 74.3 76.1 97.7
2Lc5 110-121 67.9 30.3 1.8 4.35 gp bdr 68.2 70.5 100.1
2Lc6 121-131 | 613 36.9 1.8 4.57 gp bdr 70.9 72.4 60.5
2Lc7 131-140 | 57.3 38.9 3.8 4.82 gp bdr 69.2 73.8 84.5
2Lc8 140-150 | 51.0 439 5.1 5.01 gpbdr | 75.0 79.4 72.0
2Lc9 150-161 | 22.3 674 10.3 6.04 pyg 76.2 79.5 80.1
2Lcl0 | 161-175| 247 64.5 10.8 5.97 pyg 73.6 75.4 109.7
2Lcll | 175-180| 949 4.4 0.7 2.35 pldr 46.1 50.0 19.9
3Abl 180-192 | 80.3 18.8 0.9 3.59 pg dr 70.4 79.2 69.9
3Ab2 192-200 | 77.8 20.6 1.6 3.63 pg dr 55.4 55.6 65.8
3Ab3 200-230 | 76.3 223 1.4 3.57 pg dr 66.7 70.2 14.2
3G 230-260 | 97.4 2.1 0.5 1.82 pl sr - - 8.0
Profile 3
Ag 0-30 59.5 37.2 3.3 4.58 gpbdr | 67.6 69.5 80.4
Cgl 30-42 84.4 14.9 0.7 3.13 pg dr 54.0 557 433
Cg2 42-57 99.0 0.8 0.2 2.05 plsr 29.0 43.0 4.6
2Lcl 57-71 60.1 37.1 2.8 4.50 gp bdr 67.5 72.0 106.4
2Lc2 71-81 59.2 37.8 3.0 4.68 gp bdr 70.7 71.4 49.7
2Lc3 81-91 57.3 38.2 4.5 4.78 gp bdr 78.1 81.0 112.3
2Lc4 91-120 | 61.6 353 3.1 4.34 gpbdr | 758 77.3 94.2

gp dr — fine sandy loam; pg dr — fine loamy sand; pg bdr — very fine loamy sand; gp bdr —
very fine sandy loam; pyg — loamy silt; pl dr — fine sand; pl sr — medium sand

The studied soils are very highly porous, especially in mud-alluvial horizons, where
total porosity is 49.5-81.0%. The pores are almost completely saturated with water
(Table 1). In general, highly porous are also horizons formed from overbank depos-
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its — from 43.0 to 69.5%. Specific surface area in mud-alluvial horizons ranged from
19.9 to 112.3 m*g" and in the horizons formed from overbank deposits from 4.6 to
80.4 m*g". Soil pH changes from strongly acid and acid in the upper part of the
pond to neutral and alkaline in its central and lower parts, where pond deposits con-
tain up to 5.6% carbonates (Table 2).

Table 2
Selected chemical properties of the studied soils
Soil Depth CaCO; | TOC N CEC BS
horizon | [om] | PH0 | PRt Tron | ey | fgkg?) | TOY™N ffemol ke] (%)
Profile 1
Acg 0-31 5.90 4.98 0.0 28.83 2.77 10.4 2.64 96.9
2Lcl 31-66 4.45 3.80 0.0 11.36 1.13 10.0 1.73 27.9
2Lc2 66-90 4.67 3.93 0.0 14.01 1.21 11.6 1.63 36.0
2Lc3 90-190 | 5.04 4.44 0.0 72.42 4.98 14.5 4.45 79.8
3G 190-200 | 5.17 3.73 0.0 - - - 1.40 30.3
Profile 2
Ag 0-24 5.32 4.11 0.0 31.93 3.34 9.6 6.58 14.9
ACcg 24-40 5.30 4.13 0.0 13.88 1.19 11.6 1.59 74.8
ACg 40-60 5.30 4.15 0.0 16.64 1.60 10.4 1.67 71.9
2Lcl 60-69 5.93 5.00 0.1 53.22 4.69 11.3 3.66 95.4
2Lc2 69-81 7.52 6.90 33 77.26 5.54 14.0 10.58 98.8
2Lc3 81-99 7.52 7.01 4.7 79.45 5.51 14.4 9.28 98.0
2Lc4 99-110 7.50 6.99 5.9 64.11 4.77 13.4 9.65 98.5
2Lc5 110-121 | 6.98 6.58 1.3 64.48 5.70 11.3 8.69 98.1
2Lc6 121-131| 6.95 6.56 0.8 64.83 5.79 11.2 8.91 97.7
2Lc7 131-140 | 7.24 6.75 1.5 61.59 5.36 11.5 9.15 98.5
2Lc8 140-150 | 7.42 6.80 2.7 59.06 5.30 11.1 9.91 97.9
2Lc9 150-161 | 7.50 6.90 34 55.60 5.67 9.8 10.58 98.4
2Lcl0 | 161-175| 7.27 6.78 3.0 62.99 4.67 13.5 9.61 98.3
2Lcll | 175-180| 6.35 5.79 0.0 6.85 0.46 14.8 0.74 88.5
3Abl 180-192 | 5.61 5.07 0.0 56.68 4.82 11.8 3.61 943
3Ab2 | 192-200 | 5.75 5.11 0.0 36.96 3.19 11.6 2.56 94.1
3Ab3 | 200-230 | 5.85 5.19 0.0 50.00 4.37 11.5 343 93.8
3G 230-260 | 6.96 6.47 0.0 - - - 0.31 84.5
Profile 3
Ag 0-30 7.26 6.76 0.3 56.85 4.80 11.8 5.98 98.5
Cgl 30-42 6.81 6.09 0.0 36.16 2.18 16.6 2.55 98.5
Cg2 42-57 6.79 6.12 0.0 0.94 - - 0.14 100.0
2Lcl 57-71 7.47 7.13 2.0 64.67 3.87 16.7 7.03 100.0
2Lc2 71-81 7.90 7.36 5.6 49.03 3.47 14.1 6.53 100.0
2Lc3 81-91 7.49 7.21 5.0 72.69 5.31 13.7 10.46 100.0
2Lc4 91-120 7.88 7.37 4.8 56.27 4.08 13.8 8.94 100.0

The content of TOC in mud-alluvial horizons ranged from 6.90 to 79.50 g'kg”, and
in horizons formed from overbank deposits from 0.94 to 56.85 g-kg™. The soils are
in general rich in TN, which content is 0.46-5.79 g-kg™ and 1.19-4.80 g-kg™' respec-
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tively. High abundance in nitrogen is reflected in narrow TOC:TN ratios (Table 2).
Despite the high content of organic matter, CEC is not high and ranged between 0.74
and 10.58 cmolykg" in mud-alluvial horizons and between 0.14 and 6.58 cmol. kg
in horizons formed from overbank deposits. The percentage of basis in soil sorptive
complex increase along the pond.

Soil buffering properties

Buffering properties, as a mechanism of soil pH stabilization under conditions of the
inflow from external and internal sources of acidifying and alkalizing substances,
are affected by the presence of different buffer systems characterizing with limited,
varied in space and through time capacities in relation to acidifying and alkalizing
substances (Ulrich 1981, Kowalkowski 2002). Functioning of the various buffer sys-
tems ensure maintenance of soil pH on relatively stable level, in the range character-
istic for particular buffer systems, until exchaustion of buffering substances. Because
at a given moment one buffer system play a dominant role, it can be easily identified
based on the current values of soil pH. Based on pH values and buffering ranges af-
ter Ulrich (1981), has been established, that ion-exchange, silicate and carbonate
buffer systems are basic active buffers in the investigated soils (Table 3). Function-
ing of ion-exchange buffer system, which is based on adsorption of acidic ions by
mineral and organic colloids, ensure the maintenance of soil pH at the level >4.2 - <5.0.
This buffer system is active in the top of pond deposits in profile 1 (horizons 2Lcl
and 2Lc2). In the remaining horizons of the profile, as well as in horizons formed
from overbank deposits in the profile 2 and in buried soils in the same profile, active
is silicate buffer system, maintaining pH on the level >5.0 - >6.3. Neutralization of
acidic ions by the buffer system is realized by their binding by products of primary
silicates weathering. The dominant buffer system in soil horizons formed from mill-
pond deposits in the middle and lower parts of mill-pond basin is carbonate buffer
system. Its importance is growing along the pond basin, with increasing pH and the
content of carbonates.

Buffering abilities of acidifying and alkalizing substances are affected by the capac-
ity of particular buffer systems, which is directly related to the complex of specific
for each of them soil properties. Thus, the capacity of carbonate buffer system is af-
fected by the content of carbonates, the capacity of silicate buffer system by the con-
tent of primary silicates and the capacity of ion-exchange buffer system by CEC and BS.
However, the total buffer capacity of alkali and acids is usually considered and its meas-
ure is buffering area of alkali (P-NaOH) and acids (P-HCI) expressed in cm’”. P-NaOH
is usually positively related to the content of soil organic matter and soil organic
carbon, wheras P-HCI to the content of clay fraction and carbonates, pH, CEC and
BS (Sktodowski 1995, Malczyk 1998, Malczyk et al. 2008, Walenczak et al. 2009,
Jonczak 2010b, Bragiel 2012). Soil buffer capacity is varied through time in a result
of the inflow of alkalizing and acidifying substances, as an effect of natural proc-
esses and human activities (Marschner and Noble 2000, Ludwig et al. 2001, Dorland
et al. 2004, Lieb et al. 2011, Tanikawa et al. 2014).
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Buffering capacity of the soils located along the studied transect in mill-pond basin
in the valley of the Jarostawianka Creek is varied both spatially and vertically. The
variability is affected by the character of particular horizons (mud or alluvial) and
their physical and chemical (Table 3). P-NaOH in horizons developed from pond

Table 3

Basic active buffers after Ulrich (1981) and buffering areas of alkali (P-NaOH)
and acids (P-HCI)

Soil horizon ]?:g]h Active buffer P-[I;IIiZO]H IE;i(zj]l P-PI\{?_IOCIII /
Profile 1
Acg 0-31 silicate 36.4 18.5 2.0
2Lcl 31-66 ion exchange 352 6.4 5.5
2Lc2 66-90 ion exchange 40.1 8.0 5.0
2Lc3 90-190 silicate 574 18.4 3.1
3G 190-200 silicate 13.6 4.9 2.8
Profile 2
Ag 0-24 silicate 58.6 9.8 6.0
ACcg 24-40 silicate 335 9.8 34
ACg 40-60 silicate 36.1 9.3 3.9
2Lcl 60-69 silicate 439 19.8 2.2
2Lc2 69-81 carbonate 33.6 39.5 0.9
2Lc3 81-99 carbonate 35.1 40.1 0.9
2Lc4 99-110 carbonate 355 40.1 0.9
2Lc5 110-121 carbonate 41.4 37.5 1.1
2Lc6 121-131 carbonate 413 37.5 1.1
2Lc7 131-140 carbonate 37.6 39.0 1.0
2Lc8 140-150 carbonate 36.3 394 0.9
2Lc9 150-161 carbonate 34.8 40.3 0.9
2Lcl0 161-175 carbonate 37.8 38.9 1.0
2Lcll1 175-180 carbonate 13.5 8.6 1.6
3Abl 180-192 silicate 51.0 20.9 2.4
3Ab2 192-200 silicate 40.5 18.6 2.2
3Ab3 200-230 silicate 454 21.9 2.1
3G 230-260 carbonate 2.8 7.7 0.4
Profile 3
Ag 0-30 carbonate 36.3 36.8 1.0
Cgl 30-42 carbonate 25.1 23.6 1.1
Cg2 42-57 carbonate 34 5.6 0.6
2Lcl 57-71 carbonate 38.0 37.6 1.0
2Lc2 71-81 carbonate 30.5 395 0.8
2Lc3 81-91 carbonate 40.1 40.8 1.0
2Lc4 91-120 carbonate 34.2 39.3 0.9

deposits range from 13.5 to 57.4 cm’, and P-HCI from 6.4 to 40.8 cm”. P-NaOH
trended to be higher in the soils of upper part of mill-pond basin, whereas P-HCI in-
crease along the pond. P-NaOH is positively, statistically significant correlated with
the content of TOC, and P-HCI positively, statistically significant correlated with the
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content of clay, carbonates and TOC, specific surface area, pH, CEC and BS (Table 4).
In most cases these are very high correlations, which confirm important role of the
Table 4

Spearman’s linear correlations between buffering areas of alkali (P-NaOH)
and acids (P-HCI) and some properties of soil horizons formed from mill-pond deposits

P-NaOH P-HC1
Clay content [%] -0.029 0.556*
M, [D] 0.040 0.889*
Specific surface area [m*g'] 0.256 0.816*
pHuoo -0.300 0.915*
pHxkci -0.286 0.920*
CaCoO; [%] -0.198 0.751*
TOC [gkeg™] 0.483* 0.811*
CEC [cmol . kg™] 0.131 0.955*
BS [%] -0.081 0.811*

*correlations statistically significant at p <0,05,n=18

listed soil parameters in the shaping of their buffering properties. Soil horizons de-
veloped from overbank deposits, in relation to developed from pond deposits, char-
acterize with comparable capacity of alkali (3.4-58.6 cm?) and in general lower, but
increasing down the mill-pond basin capacity of acids (5.6-36.8 cm?). The noted
values of P-NaOH and P-HCI are among low and medium compare to observed by
other authors in different soil types of Poland (Malczyk et al. 2008, Walenczak et al.
2009, Jonczak 2010b, Raczuk 2011, Bragiel 2012).

CONCLUSIONS

Buffering capacity of the soils developed from mill pond deposits in the valley of the
Jarostawianka Creek was among low and medium values as compared to the data for
different soil types in Poland, and was affected by the genesis of particular soil hori-
zons and some their physical and chemical properties. In horizons developed from
mud-alluvial materials P-NaOH ranged from 13.5 to 57.4 cm’, and P-HCl from 6.4
to 40.8 cm’, whereas in horizons developed from overbank deposits 3.4-58.6 cm’
and 5.6-36.8 cm” respectively. P-NaOH was positively related to the content of TOC
and P-HCI positively related to the content of clay, carbonates and TOC, specific sur-
face area, pH, CEC and BS. High and very high correlation coefficients confirm im-
portance of these properties in the shaping of soil buffering properties. The basic role
in the buffering of acidifying substances in the investigated soils play ion-exchange,
silicate and carbonate buffers. In the upper part of the pond these are ion-exchange and
silicate buffer systems. The importance of carbonate buffer system is growing down
the pond. Results of the studies show effectiveness of mill-pond deposits as geo-
chemical barriers to the migration of ionic substances in river valleys.
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WEASCIWOSCI BUFOROWE GLEB WYKSZTALCONYCH Z OSADOW STAWU
MEYNSKIEGO W DOLINIE JAROSEAWIANKI

Streszczenie

W pracy przedstawiono wyniki badan wilasciwosci buforowych antropogenicznie uwa-
runkowanych gleb mutowato-glejowych wystepujacych w obrebie niecki stawu mtynskiego
w dolinie Jarostawianki. Badane gleby zbudowane sa z osadzonych na podtozu kopalnych
gleb bagiennych, warstwowanych osadéw mutowo-aluwialnych akumulowanych w stawie od
roku 1351 do potowy XX wieku, kiedy nastapilo zniszczenie urzadzen pigtrzacych i osusze-
nie stawu. Wzdluz wspotczesnego koryta potoku osady te sa nadbudowane kilkudziesigciocenty-
metrowa warstwa osadow pozakorytowych. Badania przeprowadzono w trzech odkrywkach
glebowych, zlokalizowanych w gornej, srodkowej i dolnej czgsci niecki stawu. Stwierdzone
duze przestrzenne (wzdtuz stawu) i pionowe zréznicowanie cech teksturalnych oraz licznych
wilasciwosci fizycznych i chemicznych badanych gleb, bedace odzwierciedleniem czasoprze-
strzennej dynamiki procesow fluwialnych w zlewni, a takze procesow fizycznych, chemicz-
nych i biologicznych zachodzacych w stawie, znalazlo odzwierciedlenie w zréznicowanych
wiasciwosciach buforowych badanych gleb. Ich pojemno$¢ buforowa miesci si¢ w przedzia-
fach wartosci niskich i $rednich na tle danych literaturowych dla r6znych typow gleb Polski.
Powierzchnia buforowania zasad (P-NaOH) w poziomach zbudowanych z osadow mutowo-
-aluwialnych wynosi od 13,5 do 57,4 cm’, a powierzchnia buforowania kwasoéw (P-HCI) od
6,4 do 40,8 cm”. W poziomach zbudowanych z osadéw pozakorytowych jest to odpowiednio
3,4-58,6 cm” i 5,6-36,8 cm’. P-NaOH jest istotnie statystycznie, pozytywnie skorelowana
z zawartos$cia wegla organicznego, a P-HCI1 réwniez istotnie statystycznie, pozytywne skore-
lowana z zawarto$cia wegla organicznego, itu i weglanow, oraz $rednig $rednica ziaren mine-
ralnych (wyrazona w skali @), powierzchnig wtasciwa, pH, pojemno$cia wymienna kationow
1 stopniem wysycenia kompleksu sorpcyjnego zasadami. Pojemno$¢ buforowa wzgledem
kwasow wykazuje wyrazng tendencj¢ wzrostowa wzdhuz stawu. Tendencja ta uwarunkowana
jest gradientem wplywajacych na wlasciwosci buforowe cech fizycznych i chemicznych osa-
dow. W kwasnych glebach gornej czgsci stawu gtowna rolg w neutralizacji kwaséw odgrywa
bufor wymiany jonowej i krzemianowy. W dot stawu wzrasta rola buforu weglanowego.



