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Abstract: 

Quality status on the chemical composition of bottom sediments collected from three stations of Lake Abaya was conducted in Feb. 

2015. The aim of this study was that the vertical changeability on physico-chemical characteristics per two centimeter at inflow, deep 

and outflow stations sediment of Abaya lake.  Most of the parameter like pH, conductivity, salinity and micronutrients (Na
+
, K

+ 
Mg

++
, 

Ca
++

 and Fe
++

) was varied within the vertical depth but total organic carbon and total organic matter was strictly decreased down the 

depth. Similarly  from inflow station to outflow the pH tends to slightly acidic, conductivity and salinity are increased but total organic 

matter and total organic carbon decreased. The correlation matrix also implies total organic matter with total organic carbon strongly 

positive correlation. The changes in chemical composition of bottom sediments beside with depth point to periodical increases in 

fertility because of waste suspended particles from in flow. In an outflow lake, the related variat ion has indicated disturbances in the 

mechanis m of sedimentation ret. A ll data analyzed using SPSS, excel and one-way ANOVA .  
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I. INTRODUCTION 

 

Lake sediment refers to the aggregation of different minerals 

mostly riche of organic and inorganic matter that can be carried 

away by water, wind or ice. While the term is often used to 

indicate soil-based, mineral matter (e.g. clay, silt and sand), 

decomposing organic substances and inorganic biogenic material 

are also considered sediment [1]. Most mineral sediment 

accelerated from erosion and weathering, while organic sediment 

is typically detritus, suspended materials  and decomposing 

material such as algae [2].  Different mineral and organic 

substances removed from the water during the processes of 

accumulat ion, adsorption and sedimentation accelerated from 

different area the surroundings. The consequence to increments 

on sedimentation rets different materials to increase pollutants. 

They engage in recreation related with aggravation of toxic gas 

play a significant role in the functioning of the ecosystem, 

related to the possibility of secondary release of these substances 

[1-3]. The impact of the biogenic substances accumulated in 

sediments on sediment quality depends on the lake basin 

morphology (especially depth and shape) and on the morphology 

of the surroundings, determin ing such factors as the friction of 

the inflowing air masses causing water movements [4].  

Sediments of lakes, rivers , ponds, reservoirs and other water 

bodies are important habitat as well as a main source of nutrient 

for aquatic organisms as well as vegetation [3]. However, the 

over exhaustion of different materials  is to increase strong 

aggravation of toxic substances. Sediment is also the major site 

for organic matter decomposition converts to organic carbon and 

different compounds, which largely carried out by bacteria. 

Sediments form a natural buffer and filter system in the material 

cycles of waters. Important macronutrients are cared out 

continuously being interchanged between sediment and over-

lying water [1, 4]. Furthermore, sediments have an impact on 

ecological quality because of their quality, or their quantity, or 

both [2]. It is observed that continuous accumulation of 

pollutants due to biological and geochemical mechanisms cause 

toxic effect on sediment dwelling organisms and fish, resulting 

in decrease survival, reduced growth, or impaired reproduction 

and lowered species diversity [3, 4]. As compared to the usual 

water testing, sediment testing reflects the long-term quality 

situation, which is independent of current inputs [5, 6].  The 

suspended and precipitated non-floating organic substances and 

floating organic substances in waters are capable of adhering 

pollutant particles by adsorption. The sediments, both suspended 

and precipitated substances stored on the water bottom, form a 

reservoir for many pollutants and trace substances of low 

solubility and low degree of degradability [7-8]. Pollutants are 

conserved in sediments over long periods of time accord ing to 

their chemical persistence and the physical-chemical and 

biochemical characteristics of the substrata [9]. Th is can allow 

conclusions to be drawn regarding sources of contamination. 

Since sediments act as a sinks and sources of contaminants in 

aquatic systems, chemical analysis for characterizat ion of 

sediments also provides environmentally significant information 

about natural and anthropogenic influence on the water bodies 

[10, 11]. The aim of this study was to determine the 

differentiation of the physical and chemical parameters of 

bottom sediments in the vertical profile of three different lakes 

stations. It expected that the pollution data generated from such 

regular scientific study would help to implement compatitable 

policies and programs to gauge the extent of pollution. The 

present study data also expected to help in rational planning of 

pollution control.   

 

Description of study area 

Location of Lake Abaya 

 

Lake Abaya found in the SNNPR of Ethiopia. It is located in the 

Great Rift Valley, east of the Guge Mountains. It is fed by Bilate 
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River on its northern shore, which rises to the southern slopes of 

Mount Guge. On its southwestern shore lies Arba Minch Town 

and on its southern shore lies Nechisar National Park. Lake 

Abaya is 60km long and 20km wide, 20 with a surface area of 

1160 square kilometer. It has a maximum depth of 13 meters and 

is found at an elevation of 1268 meters. There are a number of 

islands in this lake, the largest being Aruro; others include 

Gid icho, Welege, Galmaka, and Alkali. The lake is red due to a 

high load of suspended sediments. Lake Abaya does not always 

have an outflow, but in  some years, it overflows into lake 

Chamo. 

 

Table. 1: GPS reading of Abaya, Hare and Bilate sample 

stations. 

 

No Sampling 

Stations 

Latitude  Longitude Elevation 

(m) 

1 Inflow 6.557674
0 

 38.022675
0
 1179 

Deep 6.237271
0 

 37.851020
0
 1179 

Outflow 6.021242
0 

 37.634911
0
 1179 

 

II. METHODS  

 

The evaluation of the physico-chemical vert ical depth per two 

centimeters of bottom sediment was carried out in Feb. 2015 at 

Abaya lake. The sample sediment was collected using sediment 

sampler. The samples of sediments from three d ifferent stations 

(inflow, deep and outflow) were collected by direct core cutting 

into per 2cm length. The cores sediment collected from inflow 

Lake station were 24cm long, at deep station 48cm long, while 

the outflow lakes station were 12cm long. Each sample of 

sediment per two centimeter collects in plastic bugs.  After 

collecting each sample from each stations it immediately brought 

in to laboratory then saved the sample at 4
o
c in the refrigerator 

[12]. 

 

Chemicals and apparatus used  

For each test of physico-chemical analysis, analytical grade 

chemicals were used for the investigation. Glacial acetic acid 

(fisher scientific limited LE11RG UK), H3PO4 (AVONCHEM 

A6168-M), FAS (ES eagle scientific NG9 6DZ), hydrogen 

peroxide H2O2 (UNI-CHEM H47055-4J), Concentrated acids 

such as hydrochloric acid (37% HCl,  12M), nitric acid (65% 

HNO3) and sulfuric acid (94% H2SO4), JENWAY Na, K, Ca, Fe 

and Mg standards were used.  

 

Apparatus and Instruments  

Most updated instruments and apparatus were used for each 

parameter. Ice bathe, GPS Glassware, plastic bag, pipette, 

conical flask, burette, measuring cylinder and beaker were used. 

Sensitive Electronic balance (OHASUS E11140), oven (Brit ish 

B35), Furnace (FUSEF1AH, R000047 UK), HQ40D 24 

(HQ40D53000000 HACH), Magnetic bided hot plate (CB162 

R000100037, UK), flame spectrophotometer (JENWAY) and 

Atomic Absorption spectroscopy (AAS- 210VGP) were used 

throughout the experimentation. 

 

Testing of pH, Salinity and Electrical Conductivi ty of 

Sediment Samples 

Air dry and sieved sediment was used for the determination of 

pH, conductivity and salinity.  For this purpose, saturated 

sediments and water extract was carried out. 20:30 sediments 

and distilled water respectively was added in to the 250ml 

beakers for each samples. The dry sediment and distilled water 

are mixed continuously for 30minutes on magnetic stirrer, then 

pH, conductivity and salinity of this clear filtrate was measured 

by using HACH HQ40D mullet meters [12, 13].  

 

Total organic carbon  

0.50g of air dried sediment sample was taken in a pre washed 

500ml conical flask. 10 ml 1 N Potassium d ichromate and 2 ml 

concentrated Sulpharic acid was added to the conical flask 

containing analyite. Then allowed to stand for 30min. 200ml of 

distilled water, 10ml o f phosphoric acid and 1 ml Diphenylamine 

indicator were added. The solution thus obtained was titrated 

with 0.5N FAS solution. End point of titration was 

disappearance of blue-violet formation of green. Similarly, blank 

analysis was run with distilled water [8, 14]. This was 

determined using the designated formula,  

%TOC  

 
              

 
…………………………………………………..3 

 

Where Vb = Volume of FAS for Blank  

Vs = Volume of FAS for sample  

M = Morality of FAS  

W = Weight of the sample in gram. 

 

Total organic matter  

To calculate the Percentage Organic matter was using the data of 

percentage of total organic carbon. (OM) = % Org. C. x 1.729.   

 

Digestion for major ion  

Major ion Na, Mg, K, Ca and Fe were detected by using atomic 

absorption spectroscopy. Digestion of air dried samples carried 

out by using strong acid. 1g  of sieved sediment sample was 

taken to estimate the major ion. 1g of the sediment samples were 

weighed out into acid and deionized water washed 250ml glass 

round bottom flask. Sediment samples were digested by the 

addition of 20ml of aquaregia (mixture of HCl and HNO3, rat io 

3:1) by fit the condenser to the round bottom flask that reflex for 

two hours at 95°C. After reflex 10ml of 30% H2O2 was added 

slowly drop by drop. The round bottom flask wall was washed 

with deionized water and the sample was filtered out to separate 

the insoluble sediment from the supernatant liquid. The left 

volume of 100ml conical flask was adjusted with deionized 

water. All samples and blanks were stored in refrigerator 4
0
C 

conical flask. Standard solution of each sample Mg, Ca, K, Fe 

and Na was prepared according to Sc 2000 manufacturer 

procedure for Atomic absorption spectroscopy and flame 

spectrophotometer respectively. After preparing the specific 

standards and completing the analyte [13].  

 

Method validation  

The method validation of d igestion sediment sample carried out 

using the methods of spiked and unspiked test. The digestion 

sediment method and AAS analysis were validated by measuring 

the recovery of Na, K, Ca, Mg and Fe spiked to sediment 

samples. The known volume and concentration of standard 

solutions were employed on the samples in order to determine 

recovery test. The volume of 5mL and known concentrations of 

Na, K, Ca, Mg and Fe was added to 1g of air d ried sieved 
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sediment sample. The spiked samples were then digested in the 

same way as sediment sample. The final volume of the digest 

was diluted by deionized water to 100mL in conical flask. Metal 

concentration determined by the calibration curve [15]. 

 

Recovery tests 

The performance of the optimized methods was evaluated by 

employing spiking experiments in which the concentration of the 

analyte is already known. The amount of spiked metals 

recovered after the digestion of spiked samples was used to 

calculate percentage recovery [16]. 

 

Recovery test =  

 
Where the DF = sample volume / (total volume of sample plus 

spike) 

 

Data analysis  

The results obtained from each parameters comparison between 

means and standard errors were tested for significance using 

ANOVA analysis and Duncan's multip le range tests. In addition, 

the correlation of physic-chemical parameters and the levels of 

metals in sediment were assessed using Pearson's correlation 

analysis. All statistical analyses were calculated, using the 

computer program of SPSS, Origin Lab 8.1 and excel at the 0.05 

level of significance. 

III. RES ULT AND DISCUSS ION  

 

The results of physico-chemical parameters considered as the 

most important principles in the identification of the nature, 

quality and type of the water (fresh, brackish or saline) for any 

aquatic ecosystem. Water and sediment have a contriver’s 

relationship. The outcome of Physico-chemical analysis that 

tested of sediment samples compiled in fig 1. The pH, 

conductivity, salinity, organic matter, organic carbon and major 

ions described graphically in fig 1, 2, 3. The amount of algae in a 

lake depends on the amount of nutrients available for growth 

mostly on the concentration of total organic carbon and total 

organic matter.  

 

The Recovery of Metals in Sediment  

The recovery test used for how much the method is efficient. 

The performance of the optimized method evaluated by using 

spiked unspiked samples against blank sample. According to the 

results of spiking experiment, the percentage recoveries of 

metals in the spiked samples was ranged in between 84.3 % to 

111.2 %. The result obtained comply with against literature 

result, therefore the method is acceptable. This indicates that, the 

method developed for the digestion of sediment can be 

considered reliable. 

 

 

 
Figure.1. the concentration of pH, conductivity and salinity of sediment Abaya per two-centimeter interval.  
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The Analysis on test of sediment pH is  most power full tests for 

plant and aquatic ecosystem. The higher in acid ity or the basic 

condition of sediment pH can affect the availability of native 

plant species and aquatic animals to environmental. The 

sediment pH value can supply information about the existence or 

nonexistence of carbonates concentration and about the 

availabilities of a range of essential and non-essential or other 

toxic elements [10].  For this stud, the pH of sediment Abaya 

lake was ranged in between 6.73 to 7.32. This implies the pH is 

slightly acidic and slightly in basic media. The vert ical 

relationship of this sediment reviled that it fluctuated from the 

upper surface sediment to the bottom sediment. However, from 

inflow station to outflow station the pH changed from slightly 

basic to slightly basic. Pearson r correlat ion of sediment proved 

the sort of important relation among the parameters. The 

correlation of pH in this study of lake Abaya sediment 

moderately negatively correlated with salinity (r=-0.539), and it 

is strongly positively correlated with calcium (r=0.995). The 

result of present study is in good agreement with the study 

reported by Umamaheswara S. and Venugopal P. 2013 and 

Anitha .G, Sugirtha P. and Kumar 2013 [17, 18]. 

 

Conductivity: The investigation on the concentration of 

conductivity is  a good pointer consideration on the total 

dissolved ions presented in aquatic ecosystem. The increment or 

decrement on the number concentration of conducting ions in the 

sediment, it affects certain physiological of plants and animals in 

the aquatic ecosystem [10, 19]. The electrical conductivity 

values were ranged in between 216.78 to 264.5μs/cm during the 

period of investigation at Abaya lake in three stations . The 

maximum values 264.5μs/cm was  recorded at the inflow station 

in 30cm depth, this result may be implies the deposition of ion 

contain compounds increase as the depth increase and it implies 

the ion exists in dissolved form with water . At the inflow and in 

the upperparts of the sediment concentration of ion decreased, it 

may be the ion contain compound dissolved by water. 

Furthermore, sediment’s electrical conductivity is mainly a 

function of soil type moisture content and degree of saturation, 

concentration of dissolved solutes, and temperature and phase 

state of the sediment moisture. Increasing levels of conductivity 

and actions are the products of decomposition and mineralization 

of organic materials [19]. The Pearson r correlation of 

conductivity in this study of  lake Abaya sediment strongly 

negatively correlated with in equal effect of percentage of to tal 

organic carbon and total organic matter (r=-0.993), and it is 

strongly positively correlated with salin ity (r=0.992).  These 

results agree with that finding by Mane A. V., et. al 2013. 

 

Salinity: At the lower concentration, salinity is an important 

ecological parameter in its own right and it is important in some 

chemical processes but at the maximum range, it affects the 

ecology and other [20]. Most aquatic organisms function 

optimally within a narrow range of salinity [5]. Salinity is also 

an important control on the types of pathogenic organisms and 

invasive species that can occur in a coastal waterway, on the 

types of species that can occur in algal blooms and on the 

activity of nitrify ing and denitrifying bacteria.  In this study, the 

result showed that through vertical depth salinity fluctuated. It 

may be dependent on the dispassion of salty compounds. It was 

ranged in between 0.12 to 0.28‰. The maximum salinity 

recorded at the outflow station in 30cm depth and minimum 

salinity was recorded mostly at the upper part of the sediment, 

this may be due to the deposition of salt contains compounds  in 

the depth increment and diluted by water at the upper parts of the 

sediment. The Pearson r correlation of salin ity in this study 

strongly negatively correlated with in equal effect on the 

percentage of total organic carbon and total organic matter (r=-

1.000), and it is strongly positively correlated with magnesium 

(r=0.894). The finding of P. Satheeshkumar and B. Anisa Khan, 

salinity varies in different ecosystems according to the 

topography, tides (high and low tide) and freshwater inflow and 

it reported salinity in the range of 0.0636 to 0.3677‰ . Organic 

pollution affects the organisms living in lake water by lowering 

the available oxygen in the water. This causes reduced fitness, 

or, when severe, asphyxiation. The increased turbidity of the 

water reduces the light available to photosynthetic organisms 

[6]. Organic wastes also settle out on the bottom of the stream, 

altering the characteristics of the substratum. 

 

Figure.2. The concentration of total organic matter and total organic carbon per two-centimeter interval.  

http://www.lenntech.com/Periodic-chart-elements/O-en.htm
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The hyperactive excess carbon causes to either excessive plant 

debris or anthropogenic loading. High organic carbon load is 

considered a sign of frequent increment on algal blooms in the 

overlying water column, the blooms being a result of increased 

nutrient (nitrogen and phosphorus) loadings into the system. 

Values of organic carbon and matter showed a considerable 

difference with increase in their content in post pollution higher 

than pre-pollution [21]. Total organic carbon in this investigation 

was ranged in between 0.42 to 15.1%  fig 2. down the vertical 

depth concentration of total organic carbon strictly decreased. 

This decrement may be the decrement on the availability of 

organic matter. Similarly, it was decreased from the inflow 

station to outflow station, this also implies the suspended 

materials increased at inflow station but it decreased deep station 

to outflow station. The Pearson r correlation of percentage of 

total organic carbon in this study strongly negatively correlated 

with magnesium (r=-0.895), and it is strongly positively 

correlated with percentage of total organic matter (r=0.894).  

Organic pollution occurs when large quantities of organic 

compound, which act as substrates for microorganis ms, are 

released into watercourses. During the decomposition, process 

the dissolved oxygen in the receiving water may be used up at a 

greater rate than it can be replenished, causing oxygen depletion 

and having severe consequences for the stream biota. Organic 

effluents also frequently contain large quantities of suspended 

solids which reduce the light available to photosynthetic 

organisms and, on settling out, alter the characteristics of the 

river bed, rendering it an unsuitable habitat for many 

invertebrates. Toxic ammonia is often present. Organic 

pollutants consist of proteins, carbohydrates, fats and nucleic 

acids in a multip licity of combinations  [5, 8, and 14]. In bottom 

sediments of Abaya Lake the content of percentage total organic 

matter was the lowest at the outflow station and higher at the 

inflow station. This may be the results of sus pended particle 

came from the surrounding of the lake increased at the inflow 

station of water, but this material decreased with an increased 

precipitation of the material to outflow station.  As this factor 

reviled maximum concentration of percentage of total organic 

matter recorded at the inflow station and min imum at the 

outflow station.  The Pearson r correlation implies percentage of 

total organic matter in this study strongly negatively correlated 

with magnesium (r=-0.895), and it is strongly positively 

correlated with potassium (r=0.998). P. Satheeshkumar and B. 

Anisa Khan reported 0.94 to 3.94% lower concentration when 

compared with this finding. Similarly it revealed that at the 

outflow and higher at the inflow station. 

 

 
Figure. 3 : The major ions mean value per each two-centimeter length interval. 

 

Sodium: Since natural levels of sodium ions in sediment, soil 

and water are very low; their presence may indicate lake 

pollution caused by human activities  [13]. Sodium is often 

associated with chloride. It finds its way into lakes from road 

salt, fertilizers, and human and animal waste. Increasing sodium 

values over time can mean there are long-term effects caused by 

pollution. Although not normally toxic themselves, these 

compounds strongly indicate possible contamination from more 

damaging compounds [22]. The amount of sodium accumulated 

in lake Abaya sediment increases as the period and intensity of 

road salt application increases. In general, the concentration of 

sodium in  sediment decreases with vertical depth. The highest 

concentrations of sodium occur at 6cm length 259g/kg 

concentration in the deep station, but the minimum recorded at 

the depth of 12cm in concentration of 81g/kg at the outflow 

station.  Vert ically, sodium concentrations decrease with depth, 

with the largest percentage remaining in the top 20 centimeters 

of sediment because of adsorption. The Pearson r correlation 

implies percentage of the concentration of sodium in this study 

strongly negatively correlated with magnesium (r=-0.810) and it 
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is strongly positively correlated with potassium (r=0.995). The 

adsorption of sodium depends on the composition of the 

sediment: Course granitic sediment adsorbs little sodium and 

chloride and finer sediment with increased clay content retain 

higher amounts. Lower concentration 3.4 to 5.3mg/kg reported 

by Alicja B. et al (2015).  

 

Magnesium: Magnesite occurs in two physical forms: 

Cryptocrystalline or amorphous magnesite and microcrystalline 

magnesite. It occurs in five different ways: a replacement 

mineral in carbonate rocks; an alterat ion product in ultramafic 

rocks (igneous rocks composed mainly of one or more dark 

coloured ferromagnesian minerals); a vein-filling material; a 

sedimentary rock; as nodules formed in a lacustrine (lake) 

environment [13, 22]. The concentration of magnesium in this 

study was ranged 9.3 to 21.2g/kg (fig 3). it mostly abundant at 

the outflow station and due to it is easily soluble in water the 

concentration higher at the upper surface. Alicja B. et al (2015) 

reported relatively similar concentration 10.0 to 14.5mg/kg. 

 

Potassium: Potassium is the key component of commonly used 

potash fertilizer, and is abundant in animal waste.  It can 

exchange on soil part icles with such essential soil nutrients as 

calcium and magnesium and with heavy metals. This exchange, 

like that of calcium, magnesium, and sodium, can releas e heavy 

metals. Little field data were found documenting this release, 

however. Like sodium ch loride, potassium chloride is a salt 

compound, and if small streams, lakes, and wetlands with little  

water exchange receive significant amounts of it, they can be 

negatively impacted by high concentrations and density 

stratification [13, 23]. This finding implies the concentration of 

potassium decreases down the vertical depth; it increased at the 

deep station and at the surface of sediment. The Pearson r 

correlation implies percentage of the concentration of potassium 

in vertical relat ionship of this study strongly negatively 

correlated with magnesium (r=-0.867) and it is strongly 

positively correlated with iron (r=0.755). Mohamed H (2005) 

reported lower concentration 7.90 to 10.05gm/kg and similar 

properties in the vertical depth. 

 

Calcium: calcium mostly exists in the form of Calcium, 

bicarbonate, bicarbonate and sulfate compounds. The effects of 

 calcium in the soil are mixed. The content of calcium in the 

bottom sediments of lakes Abaya was much higher at deep 

station in mean of 11.5 g/kg at the depth of 4cm. it was 

decreased on the vertical depth. In the vertical profiles of all 

stations the variability of Ca was similar. The highest content 

was stated in the deep sediments and in upper layers the 

concentration was lower (fig 3). The increasing content of Ca in 

the upper layers of bottom sediments indicates the effect of the 

primary production of phytoplankton. As a result of inorganic 

carbon assimilation in the process of photosynthesis, the water-

soluble calcium bicarbonate is converted into insoluble calcium 

carbonate and undergoes sedimentation [22, 23]. Mohamed H et 

al (2005) reported higher concentration 35.94 to 81.88gm/kg and 

similar properties in the vertical depth; and lower concentration 

10.50 to 13.50gm/kg  reported by A. A. Adeniyi et al (2011). 

 

Iron: It is also called ochre pollution due to the colour it turns 

the water. Iron compounds exist in rocks and soil in many forms. 

If these are prevented from coming in contact with the air by 

being below the surface of the water table then no pollution 

occurs [23]. However, if the water table drops, e.g. over 

consumption of water, or the materials are brought to the 

surface, e.g. by the movement of water or min ing operations, the 

iron compounds become oxid ized and begin to taint the water a 

rusty color [19]. Sometimes this appears as a flocculent material 

especially once the oxid ized material enters bigger areas of 

water and it combines with bacteria (one of the few organisms 

able to cope). It  can also enter rivers. The oxides collect on the 

bottom but also all over the plants preventing photosynthesis. 

Coating animals means that gills will get clogged and they will 

soon die. Those animals feeding by scraping material of surfaces 

will ingest the iron and die. In Abaya lake the content of Fe 

showed large variation station to station and depth. It was also 

decreased down the vertical depth, but relatively constant 

distribution vertically than other major ions. Mostly the 

concentration of iron in this study increased at the outflow 

station, this may be due to les conceptions by aquatics and 

higher deposition. Similarly, Mane A. V., reported 22 to 

40.6mg/kg of iron concentration and it was varied within the 

vertical depth. 

 

 

 

Table. 2: The sediment Pearson correlations matrix of Abaya lake 

Correlations  

 pH conduc

tivity 

salinity TOC TOM Na
+
 K

+
 Mg

++
 Ca

++
 Fe

++
 

pH  1          

Conductivity  -.431 1         

Salinity   -.539 .992 1        

TOC  .538 -.993 -1.000 1       

TOM  .536 -.993 -1.000 1.000 1      

Na
+
  .668 -.960 -.987 .987 .986 1     

K
+
  .586 -.984 -.998 .998 .998 .995 1    

Mg
++

  -.105 .943 .894 -.895 -.896 -.810 -.867 1   

Ca
++

  .995 -.523 -.624 .622 .621 .742 .667 -.208 1  

Fe
++

  .088 .861 .791 -.792 -.793 -.682 -.755 .981 -.016 1 

 

CORRELATIONS 

  /VARIABLES=ph condu salinity toc tom Na K Mg Ca Fe  

  /PRINT=TWOTAIL NOSIG 

  /MISSING=PAIRWISE. 
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IV. CONCLUS IONS 

 

The high contribution of forests in the lake catchment area 

creates conditions favoring isolation of the bottom sediments 

from external interactions, capable of causing their mechanical 

disturbance. In large Abaya Lake the inflow of the wastewater 

has not brought significant changes in the vertical profile of the 

deposit chemistry, but at inflow station of the Lake introduction 

of waste has resulted in high concentrations of total organic 

matter and total organic carbon correlated with the content of 

nitrogen and phosphorus compounds. The high input of forests 

and agricultural byproduct in the lake catchment area create 

environment favoring isolation of the bottom sediments from 

outside interactions, capable of causing their motorized 

disturbance. The pH of Abaya lake sediment relatively slightly 

alkaline but at the inflow it is slightly acidic. Electrical 

conductivity and salinity is higher at the outflow sampling 

stations. The pH, conductivity and salinity fluctuate with down 

the depth. Major ions (Mg
++

, K
+
, Ca

++
, Fe

++
 and Na

+
) mostly is 

not constantly increased or constantly decreased through across 

the vertical depth. Sodium is the most abundant ions in Abaya 

lake sediment. Relatively Na
+
>Fe

++
>K

+
>Mg

++
>Ca

++
 is arranged 

when comparing the mean to each other and sodium containing 

minerals most predominant. Total organic matter and total 

organic carbon is higher at the inflow station. As well as it is 

decrees from inflow to outflow. Vertically both organic matter 

and organic carbon decreased. High nutrient deposition can 

causes the result to increase deputations of aquatic plants to 

cover lake water. Another factor having a significant effect on 

the sediments of this lake is the abundant inflow of the organic 

matter from leaf all and soil colloids with the high content of 

organic-mineral complexes formed by holmic compounds. The 

high chemical act ivity of this substances have an especially 

strong negative influence on phytoplankton as it chemically 

binds phosphates and life-essential elements (among others 

calcium and iron) into colloidal complexes which are difficult to 

decompose.  
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