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Abstract: The differences in the phosphorus sorption characteristics and phosphorus fractions were studied between the riverine, transitional and lacustrine zones in the Kardzhali
Reservoir. The dry mass and the loss on ignition were measured. The maximum sorption
capacity (P ), the adsorption/desorption equilibrium concentration (L / ), the initial surratio) were
face adsorbed phosphorus (Po) and P-saturation (P ) of sediments (Po/P
evaluated using Langmuir isotherms. The particle size distribution was determined by wet
sieving and the sediment fractionation was made according to the Psenner and Pucsko
method. Pronounced spatial heterogeneity of all studied parameters was observed along the
reservoir. The role of the sediment input and redistribution in the reservoir for the chemistry of the bottom sediments, as well as for the formation of anoxic core in the transitional
zone was shown.
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Sequentional extraction schemes for phosphorus fractionation were first developed
for soils and than extended to sediments (CHANG, JACKSON 1957). Different schemes
and protocols are available for description of P chemistry of sediment. The level of
complexity varies between the schemes as well as the final output of the fractionation
(PSENER, GUNATILAKA et al. 1988). PSENER and PUCSKO (1988) designed a more laborintensive scheme that yields detailed and more precise differentiation of P forms. There
are few attempts in the literature to describe the longitudinal changes in the sediment
composition and the associated sediment sorption characteristics and the forms of
phosphorus in the sediments.
The present paper is focused on the spatial distribution of the sediment composition and sediment phosphorus fractions of a very elongated, valley-shaped reservoir. The
results presented here are a part of a PhD study and were derived as an attempt to
explain the relative role of the sediments in the genesis and development of anoxia in the
transitional zone of the reservoir and its migration through the metalimnion. The
specific morphometric features of the reservoir make it a good example for spatial
heterogeneity studies.
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Introduction
According to BOERIS et al. (1998) three steps are critical for the retention of phosphorus
in sediments: (1) net deposition of particulate phosphorus, (2) early digenetic cycling
and transformation of reactive phosphorus compounds in the surface sediment layers,
(3) burial of immobilizable P compounds into deeper sediment layers. Phosphorus
uptake or release onto/from Fe3+ - Fe2+ redox changes and occlusion of P during
authigenic calcium mineral formation are most frequently found to be responsible for
sediment P sorption and desorption (JENSEN et al. 1995, BOERES et al. 1998). Most of
the P in the sediment is in particulate form with dissolved P being just a few per cent
from the total phosphorus. The main inorganic forms of phosphorus in the sediment
are: the loosely bound, labile or exchangeable P; the fraction associated with metal
oxides and hydroxides; the fraction in Ca-bound compounds generally referred to as
apatite-P. Contrary to the Fe-bound phosphorus, apatite-P can be formed not only by
adsorption to calcium carbonate but also by precipitation (RUBAN et al. 1999).

Material and Ìethods
The Kardzhali Reservoir is located in South-East Bulgaria at 41037 N latitude and
25020 E longitude. It is the second largest (V=532.9 x 106 m3; A=16.07 km2, L=21km),
deep (Zmax=74.30, Zm=33.1), hydroelectric (106.4 MW) impoundment in Bulgaria with
a watershed area of 1882 km2 (Fig. 1). The major basin is morphometrically divided
into three sub-basins: deep-broad part, canyon-shaped part and shallow-broad part,
corresponding respectively to the lacustrine, transitional and riverine zones in the reservoir. The reservoir is constructed on the Arda River, which is the major tributary of
water and material load in the riverine part.
Sediment samples were collected at the end of the summer stratification in 2003
from four sampling sites in the riverine (#5), transitional (#4 and #3) and lacustrine
(#1) parts of the reservoir, using Eckman-Birge bottom sampler. The uppermost layers
from 0-cm to 5-cm were collected and kept at 4oC until processing in the laboratory.
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Fig. 1. Sampling stations in the Kardzhali Reservoir.
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