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THE ABSORPTION OF PELOIDS FROM SOME LAKE
IN THE WESTERN REGION OF MONGOLIA
Z.Badnainyambuly A. Undarmad, N. Undarmag, D. Tsogtgeré|
B. Tserenkhard

'Department of Environmental Sciences andr@ical Engineering
School of Engineering aniipplied Sciences, National UniversityMbngolia,
Ulaanbaatar, Mongolia

tseren_hand@yahoo.com

Abstract. This study analyzed absorption of peloids from three lakes in the Western region of
Mongolia ( Khag lakerni Zavkhan, Shaazgai lake in Uvs and Ikhes lake in Ga@tai ) and determined
the classification. In investigated peloids, which are dark grey chi5;1.93 g/cnt density,21.2230.5
%moisture pH = 7.17- 8.09 0.20.4113 %content of sulphyrmeet equirement of balneology and
belongs to silt sulphide muddy type, according to an international classificaticstudied peloids,
absorption of them does not depend so much ontime, mass, pH and concentration of adsorbent.

Key words : Peloid, Silt sulphid muddy, General characteristic, Absorption

1. Introduction

Maturated mud or muddy suspension with healing and/or cosmetic properties.
composed of a complex mixture of fugeained materials, mineral water or sea
water and common organic compounds from bimlaigmetabolic activity Peloid
has a therapeutic effect thanks to its biologically active substances, organo
minerals, iron, copper, aluminum, amino acids, carbohydrates, nitrogen, antibiotic,
substances similar to vitamin, hormones,[&]@ ].

In 193 1, Gui mar aes, F and Gui mar aes,
first time in Executive Council of ISMH lifternational Society of Medical
Hydrology). Later in 1933 Judd Lewis presented one important report in which the
general name peloid was propdseith same meanindn 1937Malahov, A.M and
Ivanovwere determined international classification of peloid and sdomTable 1

Table 11 International classification of peloid
Rate of peloids

Class

Peat Sapropelic Silt sulphide  Knoll
Colour Brown, dark  Grey, greenish

brown black  dark brown Black, grey Grey
Moisture, % 60-80 80-95 40-60 20-50
ff;?c'f'c weightg/ 4 91150 1.0051.150  1.10-1.60 -
Organic substance
,% 20-98 1590 1-15 to 0.5
1 »S,%

- 0.01-0.05 0.05-0.50 0.02
tc 1- test of the mud 2.8 6.6-7.5 7.0-9.7 5.0<

Our country is rich in springs an peloidis informationthese were using
revealed thatherapeutic. In XVllicenturyClergiesand Doctorsleft instructions on
5
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how to wse peloids to treat some illnesses and ailmentaritten form.[1] It has
proven that these springs and peloids were being used for these purposes of therapy
in XII-XIV centuries.In Mongolia, G. Dolmadl,5], J. Oyun[6], Sh. Tserenpi[7]
andB. Tserenkand[8,9] did researclabout theepeloidsintheir country

Since 2010, the Research team with Leader B. Tserenkbkarahducting
doing research on the componep&doids lakes of Western provinces of Mongolia
anddentification offormation of organic dustances, determation ofclassification
and absorption Since 2015, this research team has begun research to extract
research peloids using other minerals and interaction mechanism between artificial
sweat and peloids

2.  Materials

Sampling area

Ikhes lake $ located in the Darvi soum of Gobi Altai province
approvmatelyl82 km northwest of Altai city. Geographic coordinates of Ikhes
lake are5 0 A32a11. 65aN, 92A32al11.57aE it is
therapeutic mud and salty minerals lake

Khag lake is situated in the Yaruu soum of Zavkhan province and background
of fAKhagods e Thisdasdlkiaea 2088mihigh, 7.4kroig, 1.5km
broad, 2.8m deep water and 8.8 milliorf wolume.The watetranspaency 0.2-
0 . 3ye is a silt sulphide muddy underside and has been used in the §8untry

Shaazgai lake is situated in soum of Khovd, Uvs province antvatdt lake
with 4.7 knfbetween Buraat, Buural mountains.[4]

Methods

The peloid samples were oven dried
<0.0740m fraction was separated and k
analysis.General and balneology characteristics of the peloids determined by
standard d¥INS 5849:200&ndMNS 5848:2008L,10,11]

Chemical composition of the peloidsas determinedly rentgen fluorescence
waveslisperseAXIOSmAX toolwith 50kw intensitys U B [hess o

The mineralogical analyses of the samples were performed -RayX
diffractometerMAXimax(Rigaku), with a scanning speed df2 dnin and CuK U
radiationfrom 8to 60 2d (40 kv, 30mA) at the In
Technology, Mongolian Aademy of Science ( MAC ). The morphological analysis
of the samples were determined by Scanning Electron Microscopy at
Nanotechnology laboratoty of University of Applied and Science, National
University of Mongolia.

lon exchange capacity of each peloid evanixed withO . 2 5Cu§Q.
Amount of emanated iodine was identified by iodometry titration method[12]

Collation curve was built by a standard solution of 470 nm using
photoelectrocolorymetry methodwith MAPADA V1100GDol, and usingnethod
of measuring solution opticdensity by distinguishing solution, which was composed
of peloid and methylene blue solution and was stirred for 30 minugsched
concentration of methylene blue determined following formula [13].

6
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T

a- Absorptivity,mg/ g

Co- initial concentration of methylene blyag /
Ci-concentratiorof equilibrium mg/

V- Volume of methylene blug

mi weight of peloidg

The artificial sweat was prepared following the European norm
EN181t 1 9 9 8 + ¢ The2s0lllid contained 0.5 wt.% sodium chloride, 0,1
wt.% lactic acid, 0.1 wt.% urea and a 1 vol.% ammonia solutiontdfhewa s . 6 . £
5g of Khaglake peloid were mixed with 50 ml of the sweat solution. Later the slurry
was centrifuged at 400 rpm for 20 min to separate the reacted solution.
Composition ofinitial and leached sweat was determined by means cMGIPL4].

3. Results and discussion

General characteristics of peloid

Table 2 shows the general characteristic and the table 3 showevlogly
characteristicof peloids, which are determined by standard methods. Moreover
table 1 shows international classification of peloid.

Table21 General characteristics of peloids from Western Mongolia

General Lake
characteristics Khag Darvi Shaazga AvargaToson[5]
Colour black black, black Black
grey grey
Moisture, % 24.0 21.20 30.90 37.80
Specific 1.93 1.55 1.76 1.55
weight,g/snm’
pH- test of the mud 8.09 7.17 7.46 8.00
Total S, % 0.35 0.20 0.41 7.0
Corg, % 1.33 1.21 1.45 2.8
Total N,mg/g 5.09 5.18 4,57 -

In investigated peloids, which are dark grey colbB51.93 g/cm® density,
21.2230.5 % moisturgpH = 7.17- 8.09 0.2-0.4113 %content of sulphyrmeet
requirement of balneology and belongs to silt sulphide muddy type, according to ar
international classificatian

From the table 3, peloid of Shaazgai lakenot suitablefordirect use
causingomposed of muchmechanicalmixture So that,itneed to polish from
mechanic components. But Khag and Darvipeloidsis suitable for direct use.

Mineralogical and chemical characterization of the peloids

Determinng chemical composition of peloid playa vitalrole in to
dertimining whether the peloids is used for therapy oiTiale 4 and 5 show result
of 32 micro and 11 macro elements from 43 elesyemhich was analyzed by-pay
fluorescence.
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Table3 71 Balneology properties peloid from Western Mongolia

Lake
Balneology properties Khag Darvi Shaazgai Avar%%Toson
Shearing resgstance, 3173 159 88 27 i
dyn/cm
Adhesiveness 1810 85.00 34.710 -
<0. 2533 % 0.43 0.75 30.90 4.70
Thermal capacity, 10 sec 4.44 3.60 5.55 -
Heat-retaining ability , sec 2290 2782 1827 -
Table41 Macro element composition of the pelQitds
B Macro Lake Klark [16]
element Khag Darvi Shaazgai KC-6 q15]
%
1 SiO, 70.38 31.01 63.93 41.62 59.710
2 TiO; 0.441 0.438 8.96 12.82 0.600
3 Al,O3 12.57 8.96 12.52 5.13 15.410
4 FeOs 1.76 4.55 4.34 13.93 2.630
5 CaO 3.44 12.36 3.19 1.92 4.900
6 MgO 1.51 8.53 1.63 0.84 4.360
7 Na,O 3.00 2.88 2.58 2.93 3.550
8 K20 2.74 0.97 2.95 0.44 2.800
9 MnO 0.059 0.111 0.095 0.06 0.130
10 P,0s 0.048 0.198 0.159 0.19 0.220
11 F <0.05 <0.05 <0.05 <0.05 0.072
12 LOI 3.51 24.08 7.29 19.3 -
Na,O/CaO 0.87 0.23 0.8 0.06

*KC6-Turkeyspamufl Muazzez ¢eleatdd,®a0l akaya.,

From tdle 4, the SiO content of macro elements was 3I1M38 % high and
content of CaO, MgO and AlO; 3.4412.36 %, 1.51-8.53 %, 8.9612.57 %,
respectively and these peloids are first sedimentsighNgO/CaO ratio indicates
the presence of swelling 2:1 claginerals (1<NgD/Ca0>3), while a low ratio
(NaO/Ca0x<1) is typical for nonswelling 2:1 clay minerffavaglioli, A.,et al.,
2000].

The NgO/CaO ratio of the mud waslherthan 1.Qrepresenting neswelling
clay minerals. And N#/Ca0O ratios in this sangd were found to babovethan
those ofpeloid of some spas in TurkégKC-6 and KG9).| Muazzez¢el i kKar
et al.,2010].

The mcro element content of peloid is dirgctrelated to G4 Recenly,
researchers conclude that the peloid magic aldifitgure illnessrelatesto micro
elements.

As seen ind@ble 5,micro elemeh contents are much higher the studied
peloidsand revealed significamiogen element of importanc&e establishes lot of

8
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metalorganic compoung] which aretraditional formof tetraglonit and GeH. Mo
performs enabled action in growth of micro organj2aj.

Table51 Micro element composition of the pelqids/Kd

) Micro Lake Clark of elements
el ement Khag Darvi Shaazgai KC-6 In the In the
[15] continental deep
crust water
[16] clay[17]
1 As <5 <5 13 62.6 1.70 2300
2 Ba 543 331 362 1153 650 -
3 Bi <5 <5 <5 0.4 0.009 -
4 Ce 32 - 93 = 70 350
5 Co <5 19 7 15.2 18 74
6 Cr 27 88 55 73.3 89 90
7 Cs <30 <15 <30 14.8 3.7 6.00
8 Cu 13 65 26 30.3 47 250
9 Ga 12 13 19 17.1 19 -
10 Ge <3 <3 <3 = 14 -
11 Hf <15 <15 <15 7.2 1.00 -
12 La <30 - 66 = 49 120
13 Mo <5 <5 <5 0.7 1.1 27
14 Nb 9 <3 22 25.8 20 14
15 Nd <50 - <50 = 37 140
16 Ni 12 46 23 40 58 224
17 Pb 11 9 29 32.3 16 -
18 Pr <30 <30 <30 = 9.00 33
19 Rh 81 - 141 146 15 110
20 Sb <40 - <40 0.4 50 1
21 Sc <10 12 <10 10 10 19
22 Sm <30 <30 <30 = 8 38
23 Sn <20 <20 <20 = 25 1.5
24 Sr 397 1777 202 1540.4 340 180
25 Ta <10 <10 <10 1.4 25 -
26 Th 6 13 21 28.0 13 7
27 U <5 <5 24 5.5 2.5 80
28 Vv 29 83 60 95 90 120
29 W <8 <8 25 3.6 1.3 -
30 Y 20 17 76 24.2 29 90
31 Zn 28 63 124 50 83 -
32 Zr 189 71 367 274.5 170 150

Sr is a relatively large cation that contribute to the stabilization of the calcium
phosphate structure in the bone, similarly to the stabilizadfocalcium carbonate
by Sr[22].
9
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Table 61 Mineralogical composition of the peloids

Mineral . . Lake
class Mineral name Group Mineral formula 1 5 3 4
Albite NaAISi4Os 20 9.8 433
;ﬁgges Microcline T EldSPaTS 2 K)(SkA)Os 158 4.4
Quartz Quartz SIO, 58.9 119 421 +
Silicates . . KAl
Phyllo- Muscovite Mica (SisAl)O16(OH), 18.7
silicates - Clay .
Kaolinite minerals Al,SiO5(0OH), 1.2 +
Calcite Calcite  CaCQ 1.3 7.6 102 ++
Carbonates © Elsdetsm tsted _ Ca(Mn,Mg)(CQ); +
Ankerite Dolomite CaMg sF&es 54
(COy), '
Sulfates  Gypsum Sulfate  CaSQ-H,0 22.4
Chloride  Halite Chlorite  NaCl 23.1
Vanadite  Milanovanadite Vanadite CaViO19(H20)s 4.1
X 100 100 100

1-Khag lake, 2Darvi lake, 3Shaazgai lake , -4 KC6 Turkey spa mud
[ Muazzez¢eltakeéla]r akay a

From the table Ge can see that these peloids are initial minerals with
sediments and compound content of mineral, which is predominately silicate and
carbonate tyda9].

There is a difference bet wéehemidalhe | al
maturated condition and features of chemical elements transformation. Moreover,
we can see that mineralogical content of some lakes were originated in various
geological condition

The Figure 1 shows onphologcal analysis result of peloids

As above figurs, we show thatharacteristics gbeloids morphologwrenot
thesame, but generally paus.

lon exchange and absorptivity of peloids

0.25N CuSQsolution is run throughout thgeloids which has certain weight
in colonca with constant speed and ion exchange capacity of dynamic condition of
studied peloids was determined by iodometry titration method of solution which
generates after complete ion exgtlan_ge. The results ShO,W Pigure

ool || R NN R Y Y

Khag " Darvi B - Shaazgai
Fig. 1. SEMimages and »Ray microanalysis

10
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Fig 2. lon exchange capacity of peloid

High lon exchange capacity of Darvi and Shaazgai peloid related to
predominantectosilicatescontents such as albit®(8-43.3%), arortoclaza 4.4).

There are lot aksearch papers, which studieeblite adsorptioron natural
clay using methylene blue [2Z1]. We studied adsorption of the pelomsmparing
to zeolite and bentonite, depending on temperature, time, pH, mass of adaodbent
adsorbatThe results shown that Figu3ato 3e.

Figure 3a indicates thatabsorption of peloidsdepends a little on
concentration of adsorbent. But in Frd@8h to 3e it doesnot depend on mass of
adsorbent, time, temperature, pH.

Mobility of elements in interaction between artificial sweat and
Khagpeloid

Using therapy, ion and other compounds pass from the peloid through anc
even some elements pass from human body through peloid. Conversely, ions ar
other substances may pass from the skin to the p&omther words, sweat plays
an important role in the transmission of elements between peloid andlbkire
studyng for the mechanism of interaction between swead peloid playsan
essentialrole in the determiration of running mechanismand control and
adjustment of themResearch of this type was determined by researchdfaarid,
Sevillauniversity of Spairj14].

When we determine the composition of initial elements of artificial sweat and
leached elements of artificial sweat by HOFS, 34 elemets were registeredlhe
results of analysis show that in Table 7

In heavy metals Mg (22040y/1), Li (59.63Cy/l), B (376Cy/l), Al (500 Oy/l),

Ca (32040Qy/l) and micro elements, such ¥s(6.16 Qy/l), Mn (15.22Gy/l), Fe

(248 Qy/l), Ba (232.8Qy/l) passfrom the peloid to sweat. In controversy,macro
elementNa( 2 5 @/ an@®micro elements, such@su ( 3,3 4P O d)l . 3 4
Zn( 28 .g85 Or (@b phssddn th@ sweat solution to peloifiem this, it

is shown that micro and macro elengem the chemical composition enter the
human body through sweat.

11
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d 8
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—a— Khag 9367 | 96.82 | 98.76 | 99.04 | 9929 —a— Khag 97.24 | 97.30 | 96.83 | 97.99
—«— Bentonite | 9585 | 98.17 | 98.87 | 99.11 | 9934 —s«— Benctonite | gg 02 98.43 98.17 98.45
—e— Zedlite: | 94.67 | 95.00 | 96.00 | 97.63 | 98.00 —e— Zeoliter 79.75 | 96.27 | 86.70 | 96.55
—_— N‘ormall 96.73 | 97.59 | 98.76 | 99.06 | 9921 ~—+— Normal | 86.30 97.98 97.59 97.94
Figure 30 Effect of concentration of Figure 3b. Effect of mass of adsorbent
adsorbent
a=f(pH) a=f(T)
100.00 ‘ 120.00
95.00 . j 100.00 |—fg== :/'
/ / 80.00 L
Q 90.00 ®
= / / > 60.00
[4-]
85.00
40.00
80.00 20.00
75.00 0.00
pH=5 pH=6 pH=7 pH=8 t=293K t=313K t=333K
——,Darvi 85.96 97.56 98.40 98.39 —+— Darvi 97.56 98.46 98.41
—®— Shaazgai | 97.91 97.49 97.88 97.54 —m— Shaazgai 97.48 98.37 98.32
——Khag 98.16 96.82 98.02 97.82 —&— Khag 96.83 97.80 98.26
—+—— Bentonite | 98.42 98.17 98.44 98.23 —+— Bentonite 98.16 98.46 98.09
—e— Zeolite’ 79.75 86.70 97.12 97.05 —&— Zeolite* 86.70 79.75 96.74
~—— Normal 98.29 97.59 98.14 96.82 ~——+— Normal 98.29 98.31 98.14
Figure 3c. Effect of pH Figure 3d. Effect of temperature
a=f(t)
100.00

95.00 : : E

d

85.00
30 min 60 min 90min :ﬂz:l
—+— Darvil 97.56 98.32 89.90 98.36
—@— Shaazgai 97.48 97.88 97.97 98.03
~—a— Khag 96.83 98.09 98.25 97.96
—#—(Bentonite 98.16 98.43 98.45 97.62
—e—Zeolite - 86.70 97.70 97.34 96.95
——+— Normal 98.29 98.38 98.42 98.23

Figure 3e Effect of contact time
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Table 71 Composition ofrtificial and leached sweat solution
Element  Composition of Composition of ~ Concentration of element leached
artificial sweat leached artificial between peloid and sweat
solution, sweat Concentration ol Concentration of
o/l Gyl element ledeced element leachec
insweaf O¢ inpeloid O
Li 2.59 62.22 59.63 -0.59
Be 0.06 0.09 0.03 -0.00
B 18.27 394.60 376.33 -3.76
Na 399500 397000 -2500.00 25.00
Mg 160.00 22200.00 22040.00 -220.40
Al 54.30 554.30 500.00 -5.00
Ca 1240.00 33280.00 32040.00 -320.40
\% 8.06 14.22 6.16 -0.06
Cr 59.45 4.60 -54.85 0.05
Mn 4.67 19.89 15.22 -0.15
Fe 157.10 405.10 248.00 -2.48
Co 0.07 0.33 0.26 -0.03
Ni 4.36 4.09 -0.27 0.03
Cu 10.73 7.39 -3.34 0.33
Zn 33.35 4.50 -28.85 0.29
Ga 0.05 0.14 0.09 0.00
Ge 0.05 0.07 0.02 0.00
As 1.00 1.00 0.00 0.00
Se 1.00 1.00 0.00 0.00
Rb 1.08 7.69 6.61 -0.06
Sr 28.66 1477.00 1448.34 -14.48
Mo 0.18 103.20 103.02 -1.03
Ag 1.09 0.67 -0.42 0.004
Cd 0.05 0.19 0.14 0.00
In 0.05 0.05 0.00 0.00
Sb 0.63 1.75 1.12 -0.01
The 0.08 0.22 0.14 -0.001
Cs 0.13 0.20 0.07 0.00
Ba 5.80 238.60 232.80 -2.32
Tl 0.05 0.05 0.00 0.00
Pb 1.46 0.12 -1.34 0.01
Bi 0.45 0.47 0.02 0.00
Th 0.58 0.66 0.08 0.00
U 0.05 1.06 1.01 -0.01
Hg - - - -
K - - - -
Si - - - -
Condusions

- In investigated peloids, which are dark grey colb551.93 g/cm® density,
21.2230.5 %moisture 21.2230.5 % pH = 7.17 8.09, 0.2-0.4113 %content
of sulphur meet requirement of balneology and belongs to silt sulphide
muddy type, according tan international classification
13
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- The mineralogical analysis results, we can see that these peloids are first
sediments and compound content of mineral, which is predominated silicate
and carbonate type.

- When we define ion exchange capacity of dynamic c¢mmdi of peloids
which are covered in survey using odometric method, the ion exchange
capacity oftherapeutic mud in Ikheslake was the highest. This relates to its
porosity and its component which has high ion exchange capacity cracasan
and silicate contdn

- To study the muds absorptivity depends on the peloid mass, pH, experiment
temperature, time and concentration of methylene blue dye, it has shown that
absorptivity of these peloids does not relate from these factors.

- In heavy metals Mg (22040g/), Li (59.63Cy/l), B (376Cy/l), Al (500 &y/l),

Ca (320400y/l) and micro elements, such as Sr (1448.341448/345.16

Qyll), Mn (15.220y/1), Fe (2480y/), Ba (232.80y/l) pass from the peloid. In
controversy, macro elemeNa ( 2 5 @/ an® micro elemenisuch aCu
(3.8 &b @) zny 42 80g8)5Cr O5 4 . gl) asOfrom the
sweat solutionTo see from this, it is shown that micro and macro elements in
the chemical composition enter the human body through sweatTo see the
result of researchvhich studied interaction with artificial sweat of mud in
Khag lake for the purpose of determination how the transaction is being
made, macro elements of mud composition sucNasMg, Al, Ca, Fe, Mn
transacted into the sweat. To see from this, it isvehihat micro and macro
elements in the chemical composition enter the human body through sweat.
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HYDRO-CHEMICAL STUDY OF WESTERN REGION MAIN SPRINGS AND
THEIR PHYSICAL AND CHEMICAL CHARACTERISTICS
Ch.Bolormad, O. Bolormad

The School of Natural Sciences and Technology Khovd University
“Mongolian national university

Abstract: Among western regiogprings, the higtmountain lowmineralized cold springs
are dominant. These springs are unique as thelyyalr® carbonate sodium and calcium type with
low alkalinity.

Key words: hydro-chemistry composition of mineral waters, physibemical qualities,
balneology

Introduction
Studying natural waters, especially springs and identifying their current status
IS significant for I mproving peopl ebs

information for keeping the ecological balance of the fields. Mongolia having
limited water resources and highly developing industries and mining at this open
market economy, inannection with future social and economical development and
needs, researching the spring water resources is becoming one of the biggest issues
being both scientifically and practically important.

Springs in the western region were studied by the resaarch the past,
Namnandorj (1966) and Myagmarjav (1989)hey have studied chemical
compositions of Tsagaan Gol, Chikhertei, Gants Mod, Otgontenger, Indert and
Aksu Indert. However these studies were conducted only in summer time and there
are not enougliindings on gases and minerals diluted in the spring waters. The
researchers have registered about 40 springs in the western region with medical
importance.

In 2013, 436 springs were registeradMongoliaby surface and underground
watercensus and 149 them were in the western part of the country. These include,
49in Khovd, 24in Uvs, 36in Zavkhan 2 in GobtAltai, and38 in BayarUlgii. 11
hot springs were registered in the western region.
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Fig. 1. Map of Mong
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The Springs in Uvs aimag

Khar Termes Sprinin Uvs aimagis located in & brigade are of Khyargas
soum on the north shore of Khyargas lake at 482 of south latitude and
93 12j30+ of east longitude 1070m above the sea level. It is 137kms from
Ulaangom city of Uvs aimag abutheast and 46kms from Naranbulag soum. The
spring is on north shore of lake Khyargas in 500m from the lake and takes its
headstreams from a very high rocky cliff.

Fig. 2. Khar Termes Spring
General mineralization of Kharefmes spring is 734796 mg/dnt, general
solidity is 6.616.33 mg-eq/dn? or its hard water (10.86ng-eqdn?), its te1 is
between7.4-9.3 and8.1 at the mean which shows it has low alkalinity. According

to its chemical compositions, the spring refers to hydro carbonate calcium anc
sodium type cold spring(8.44 ) . Khar Ter mes Spring

microelements suchs Fe 0.057mg/dn®,Al-0.305mg/dm, Cu-0.01mg/dnd, Mn-
0.01mg/dmd, Co-0.015 mg/dmB3, Rb-0.045 mg/dm, Mo-0.027 mg/dnd, Zn-0.01
mg/dm3 and Ni 0.025mg/dm3. As well as it contains bioactive elements which are
ammoniumazote0.3050.31 mg/dn?, nitrate azote0.238-0.237 mg/dnt and nitrite

azote0.0027mg/dnr’. Chemical composition of Khar Termes spring is shown in the
formula of Kurlov:

HC Cl -
? CO§O7N1.293 0246 2210 Tg4pH =8.1
Ca,sNa+K;75,M0,, 54

Givant spring:There is one big valley called Khunkh, covered with lime tree
and branched from Khankhukimountain range in Zuunkhangai soum. Givant
spring takes headstreams from the heaif the river wheh takes offspringgrom
the end of this valley and flows to the river again. The spring is located 2000m
above the sea level and surrounded by treesramdi Nt ai ns, 1t al so
winter. Givant spring is one of the four in the world and only one in Asia of its type.

Givant spring is classified as a cold spring of sodaaitium type of hydro
carbonate class withalkalinity as is general nmeralization was 664.42
780.62mg/dm general soliditywas 7.297.89mgeqg/dnt or it can be seen as lime
water (7.59mepqg/dm) and was 81-8%pr 8.3 at the mean. Among
biologically active elements, iron is highly contained in Givant spiiad2
0.2mg/dn).

17



Picture 3. Khunkhiin Jalga and Givant Springs in Uvs aimag

Thus the spring can be used tmring amemiaandfor thelack of iron.Each
microelement content in natural waters is not higher thag/dma. Givant spring
content is A{0.02mg/dm, Cu-0.01mg/dm, Mn-0.01 mg/dm, Cr-0.02mg/dm, Rb-
0.0lmg/drrgi, Mo-0.03mg/drr31 and Zn0.0lmg/drrsl. Chemical composition of
Givant spring is shown in the formula of Kurlov:

I’NT 53201N|382

Na+ K;:5C8,106M05215

Hot Springs in Bayani Ulgii aimag

Gants Mod SpringGants Modni spring is located in 47kms from Deluun
soum center at soutlest between high mountains Gants Mod, Burgastai and Shar
Khavirga which are 341B. Gants Mod spring comes out from underneath the
rooted granite in 5 different springs. There are no trees drienspring, but only
one old larch grows there and it was named after that tree. Gants Mod means one
tree.

Bumantsetseg and TseAgush had studied physithemical qualities of the
spring in 2008 and identified that the spring belongbydro carbonatesulphate,

calcium and magnesium typehe researchers had determined the microelements of
HC054750, 43pH7 6

Mo 203 Ca41Mg34
In accord with the study conducted in 2014 by Bolormaa and Bakhytgul the

spring was identified as hydro carbonate sodium type hot spithdow alkalinity

and mineralization. The spring contains biologically active elements such as orto

silicic acid 113.152ng/l, fluoride 19.4Img/l, boron 1.45mg/l and iron 1.44mg/l.

Among microelement#/o, Be, Al, Cr, Mn, Co, Ni, Cu, Zn, Se, Ag, Cd, Ba, Th,

andU are contained with the content @D0%0.005ng/l. Chemical composition of

the spring is shown ithe formula of Kurlov

HC0362

—— pH8.59,0RP 140mV; F19.41 [,B1.45
0.205 Nag4 P m mg/ mg

/l,Fel.44mg/l, H,510,113.15 mg/!
Chikhertei Spring in Deluun soulmelongs to the east region of Mongola
Altai mountain range. The spring is located in thedseé@am of Burgastai river at
47A4806 of south |l atitude and 90A2BO6 of
Is 2425kms from Gants Mod spring directly to Chikhertei spring. According to the

T, pH =83

N4
NI 0.064" 0724

the spring:
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studies conducted |r2006 2007and 2008 by the researcher8umantsetseg,
Bolormaa and Tserdyush on chemical compositions of Chikhertei spring, the
spring was classified as hydro carbonate and sodium kali type warm spring with low
alkalinity sphere andmedium mineralization.The spring contains several
microelemats such as copper, silicon, manganate, and chromium which are good a
metabolism and suppdrbrmone biocatalyst process.

Chikhertei spring contains biologically active elements suchlawide
21.45ng/l, boron 1.37mg/l and iron 0.02nr/l. Among the micoelements the
elementdMo, Be, Al, Cr, Mn, Co, Ni, Cu, Zn, Se, Ag, Cd, Ba, BHndU were there
with the content 00.0040.124ng/l.

Indert Hot Spring in Bulgan soum of Khovd aimagdert hot spring is located
in 56kms from Bulgan soum center in the |hfaf Bulgan and Indert rivers, at
46A3606 of sout2iB36l atfi teuadset aanldt i T Al e 1 ¢
Indert spring was first studied and registered in 1960s by the researchers
Namnandorj, O., Tsegmid, Sh., and Murzaev, E. Currently the sprimed IocaIIy

Chemical compositions of Indert springater were studied -
and determined by the researchersBolormaa, Ch and
Khurelchimeg, Sh in April, 2013 and May, 2014. Indert
spring is classified as sulphate sodium type spring as sulgh

kali ions being dominant among catio{184.62150.7 g/dm3). &
As the conductivity of the spring is approximat&§.26ng/dm3
andorthosilicic acid content i99.35ng/, it meets the norms o
balneologywith its silicic acid compositio65< H,SiO,). Chemical composition of
the spring is shown in the formula of Kurlov:

My, = 2222 pH = 8.36, T31°C; EH289mv: H,Si0, = 99.35 mg/l

Nevt Spring:Nevt Spring of Duut soum, Khovd aimag is located at the
beginning of Tsagaan Bur dadtidiudrei aeard,
altitude 2170m above the sea levtls 63kms from Khovd aimag at sougtast and
15kms from Duut soum center at nedhst. It has beautiful nature and also located
between two mountains, Jantsatkhairkhan in the south aadgéikhairkhan in the
north. There are about 10 different types of springs in Nevt Spring. There are &
camp and a health resort next to the spring.

Fig.3. evtring, CampinSite

Samples of Nevt Spring were taken from 5 different poigtsdl,/ head,
intestines, kidney, livérand general chemical tests were done. In Nevt Spring
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waters, hydro carbonate ions were dominant among a(@@825335.5ng/dn’)

and kali ions among catior81.7496.64ng/dn?’), their general mineralization was
475.93646.53ng/dm™ general solidity wa#.255.25mg/dn?, solute carbonic acid
content was80-42 mg/dm® andtc | was betweer?.837.89. Thus Nevt Spring was
identified as a cold spring of sodium kali group, hydro carbonate class with
medium mineralization, soft, rich wittarbon oxide and witltow alkalinity sphere.
Bioactive elementsontained irNevt Spring were nitrate azobe0260.039mg/dm

and nitrite azotd 7.4920.64ng/dn?.

Khunkher Zuslan Spring in GobiAltai aimag: It is located in the land of'8
bag in Jargant soum of GobAltai aimag, at the lefhillside. Khunkher Spring is
located a6’ 47°3 0 6f outh latitude an@5°59° bf east longitude, 2350m above
the sea level.

Khunkher Zuslan is located in 65kms from Edgulag city at northwest and
27kms fran Jargalant soum centersatutheast. This place is distinctively beautiful
with its nature and the mineral waters leak from the cave in between cliffs next to
high-mountin purewater Khunkher stream.

Fig 4. Khunkher Zuslan Spring, Camping site
For hydrochemical study of Khunkher Zuslspring, the samples were taken

in July and August, 2014 and chemical tests were done accordingirididators.
Khunkher Zuslarwas classified as the cold spring with medium mineralization of
hydro carbonate, sulphate and calcium type. Though the watersiring
50mg/dni or higher silicone are considered as silicic mineral waters, Khunkher
Zuslan spring containingi4.5mg/dn’ silicic acid is very special and it distinguishes
from ordinary drinking waters. When mineral waters rich with silicic oxide are
drunk, intestine fermentation reduces. Therefore it is useful to drink Khunkher
Spring mineral watersChemical compositions of Khunkher sprisgown in the

formula of Kurlov would be as follows

HC0;4950,35 .
0431 Cups 1rgao PH823, ORP 450mV; H, 510,14 mg /!

Microelement compositions of Khunkher spring i@obirAltai were
determined at the central geological laboratory. Microelement compositions of
Khunkher spring are Si 2.27mg/dmFe 0.054 mg/di Cu 0.018 mg/dr Al
0.012mg/dm, B 0.011mg/dmy Zn 0.003mg/dry Ag 0.001mg/dr} Se
0.002mg/dm, Sb 0.001mg/di) and Cd 0.001mg/din The findings show that
Khunkher spring waters contain some microelements and minerals which have high
medical effects for human body.
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Conclusiors
Springs in western part of the country are mostly hot springs with nitric gas.
These hosprings contain high bioactive elements such as silicon, boron, iron
and fluoride. Chihertei, Gants Mod and Indert hot springs meet the norms of
balneology.
Majority of westeraregion springs are higmountain lowmineralized cold
springs. These springselong to speciatontent hydro carbonate sodium and
calcium type mineral waters with low alkalinity.
Based on the chemical compositions of these mineral waters which contain
special features of western region, the study on tealubrity has high
importancefor the treatment of common people.
Studies on hot and cold sprexin Zavkhan aimag areare comparatively few.
Therefore further studies need to be conducted in this area.
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MACRO ELEMENTS AND MINERAL RESEARCH OF LACUSTRINE CLAY
FROM SOME MINERAL LAKES IN WESTERN MONGOLIA
N.JargalsurenZ. Burmaa

Khovd, Mongolia

Weather in Mongolia can be characterized as dry all over the country but
there are thousands of lakesid ponds with permanent andmporary water
resources. AbolB5000f these lakes have area of more than 0.1 square km, 27 have
more than 50 square km area and 15 have more than 100 square km area, where
they all together mak&5600square km area whicls again only 1% of the land of
the country.

The spread of the lakes is not regular, big lakamly scattering at the west
and northof the countryin hollows between mountain ranges, suchasn of great
lake$l, 2]. According to natural geographicabrzes, 13.3% of all lakes belong to
Altai mountain great zone, 20.8% belong to Khangai and Khentii mountains, 29.4%
to Dornod great zone ardb.5%belong to Gobi deseft].

The aim To describe the macro elements and mineral contents in the
lacustrine clayf Uureg and Tonkhil lakes .

Research object

Hydrosphere absolute altitudé the lake Uureig 1425nwhich is 10m lower
than the lake Achit. As the basin of the lake is ddgdezt there is high evaporation
from the lake wateMVater basin of lake Uureg 3360 square kmand1 square km
water of the lake inundates from 14 square km B2l

Point of coeordination the lacustrine clay samples were taken from the
eastern bank of Uureg lake on 8 eastern longitude ar&0’10 northern latitude

Tonkhi lake is situated 3 kilometres away in the northeast from Tonkhil
soum centre of GobAltai province.

The ceordination point: Tonkhil lake locates on th&8°5438.4'north latitude
and on the89°0606.d co-ordinate of the eastern longitude andtte altitude of
1896m [10].

Methodology

The lacustrine clay samples were taken from the eastern bank of Uureg lake
on the92 eastern longitude an80°10 northern latitude andhe lacustrine clay
samples were taken from Tonkhil lake on #&5438.4' northern latitude of
Tonkhil lake,

General characteristics of mud were determinedIiNG 5849:2008[5,7],
The mineralogical analyses of the samples were performedRayXliffractometer
MAXimax(Rigaku), with a scanning speed &f20 /minandCuKU r adi at i on f
5° to 60 28(40 kV, 30 mA) in an Institute of Physics & Technology Mongolian
Academy of Sciences. Major and minor chemical elements were assessdriyy
fluorescence  using a wavelength  dispersive  spectrometry  XRF
Panalyti@l/AXIOSmAX in a Central Geological Laboratory of Mongolia.
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Results and discussion

Composition of mud elements and minerals in Uureg lake:

After drying and pulverizing chemical composition, we have stated definitely
according to the quantitive analysisXfray phlorestsents with 0.0001 and showed
the results in the table 1, table 2 and fig 1.

Uureg and Tonkhil lakes have predominant macro elements of Si, Al, Fe, Ca
in their mudThelacustrine deposits confirm that they are primary [Bu@].

Table 11 General indicators of mud

Sample name Color weisgphetcglli T Dampnes$o Scent
Themudtom | pakgray | 145 4262 | "thas hydrogen sulphid
The mud from It has hydrogen sulphid
Tonkhil lake | Dakoray | 1.43 41.42 scent

Table 2i Macro element contents of mud from Uureg and Tonkhil e (

Lake Oxygen SiO, | TiO, | Al,O3 | Fe,03 | CaOl MgO | NaO [K,0 | MNnO; | P,Os
Uureg | PercentageX) |55.08/0.909| 13.61| 6.91 |4.76| 3.44 | 1.94 |2.13|0.139|0.250
Tonhil | Percentagé¥) |54.08/0.919| 14.42| 6.57 | 6.06| 3.29| 2.321.90{0.119{0.235

60
50
40
30
20

10

Si02 TiO2 AI203 Fe203 CaO MgO Na2zO K20 MnO2 P205

Uureg lake Tonkhil lake
Fig 1. Makro elements of Uureg and Tonkhil lake najl (

Mineral composition of mud from lake Uureg and Tonhil

We determined total content of minerals in mud of Uureg and Tonkhil lakes
with X-Ray diffraction analysis (table 3).

The research results showed in the table described 5 types of minerals i
Uureg and Tonkhi |l Kkaoknkeensmugcovitamierals imh bweg e
lake andclinochlore illite minerals in Tonkhil lake. In addition to it, Uureg and
Tonkhil lakes both antain other minerals such a@ibite, quartz calcite
Concluding from the facts, the mud above contains a varity of mineral contents with
tecosilicates and phyllosilicates.
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Table 3i Mineral composition®f mudfrom Uuregand Tonhillake

Group Mineral rame Uureg lake Tonhil lake
Mineral formnla Mineral formnla
Silicate |Techo |alibite Nap AlSi4Og Nap AlSi4Og
silicates |guartz SIO, SiO,
illite K4Al[(SizAl)O1g][OH] 2 4H,0

Phyllo- |kaolinite |Al(Si,O4)(OH),
silicates | muscovite| KAl 5(SisAl)O 1o(OH),

Clinochlor (Fe™,Mg,Fe™)sAl(SizAl)010(OH,0
€ )s
Carbonate| Calcite CaCQ CaCQ

Conclusions
- Mud of Uuregand Tonkhillake is sticky and dargray colored with slight
hydrosulfuric acid smell, its humidity is 42.62%7,42 andlensity is
1.459/cm?, 1.43g/cm®. Thus it belongs to sulfide slit.
- Mud of lake Uureg is high in Si£55.08%, AbO313.61%, FeO;6 . 9 1 %, & O
4.76%andMgO 3.44% andnain minerals ints compositionararequartz,
albite, halite, kaolinite and muscovitéccording to the mineralized
compositions, Uureg lake mud belongs to the polymineral clay type. And it
mostly containestecosilicates and pyllosilicates.
- Mud of lakeTonkil is high in SiQ54.08%, AbO3;14.42%, FeO:6 . 5 7 %, g O]
6.06%andMgO 3.29% andnain minerals ints compositinarequartz, albite,
illite, clinochloreandcalcite. According to mineralization compaositions, Tonhil
lake mud belongs to the polymineral clay type. Anddistly contain
estecosilicates and pyllosilicates.
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LOdgW Isdw otsHd (3 fsyJjHEZteOBRd oL tsmMdz -~
d3j dz@ h O Is Hisissd dzfise O 9 BHS] B3O d dzd |
Yd dzZlstceOdz! dzs?2 yOmisdls P § dzdz® Y Is O3t tc g W df TSAY o
ftstslse jlsMmiso lz¥ N dissj » deday J e§ Blets i3j esftedWisdW
By dzts EMistcOdzd Is .

rdzv ftoj HislsotcOM jdzdw 1L oltesWdeOydd L
dzj sBrtsHd i3 tsSetcOded ydls: o f Ofm Yy dotslsdz =~
otsSHtsSB iBj dgdetsmisd toj Ssd3j dzHlzj Isfypw L Otcj ¢ 2z dz
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bedbe dj ddY wbkfdd ftdkssSO0 dL ©j<d vkw. s
CorLHBSo dzj dzd v e O BHB] B3O ditsy dzts o' BtcOlIs!
Slhaztsy j dzd?2 d HBOCtkoYdlstse, 60§, dzlstc Gddj dz=i2d st
Cslsdzsodder . RLI WIsdj tOMmisdlsj d desflsd o H
fesdLoBHdls: yOmkdydss, M MsRtOdsj dedj 8 ¢ sk

1 sbdduydj b ({csfd"pdBEd BL 6] &2zPH] &

GHJ, COC (tode digets jff senpdgdr @z § sSH dzd &3O j Isfmw  Md c
ftoctso SH dIs-C ztff @dz| diAs j i3 esf tcdw iIsdw MisOdzts 9 d |
sLjtes stOMmMdzse stemC 5§ sSB dZOH O Is B sdzj J Csd
Emdzse d W d&3d . r dzv tsteeOdzdL Oydd ¢ sdzdzesyj dzdztsc s
i dzw 2ol wuysdtsds d mMdojtdesds BJjtc] Glz: sydm
tcOMIsdIsj dzv dzetsmis d, f smisOo d Is* BJMJHSC d Bz f
f dztsh OH C 2.
[ dls] tOIskztc®
1. J]dedjddyjmMSdy bteijBBtoOddw ¢ LBdkOB & Gyd.d o
RL-ats MIsOdzH O&EMBs . 1981.
2. | sHtsnteOdzgd dzd P © Bt O / [Iso. tejdf . ] .1 Ok COA,ts telsy 19
288 f.
. tedwgwdpyd of . sl dzi CMdsd Jhf sd' L tyed@daf{inls of w Y d2C § -
fMilstc QalzPrn : € dzj tc d 20,7 fr975
4, 1 OMmMddzt jo 5. w., skCkhCduwlyg dtso ¢d Rt tsedz! y jsdzwOdzdtg j
IdHies®Rj s s5d230Isfy. 1988.
5. I smmlsOdeso dzj dedj + S smMdMmilsj &3 BAR4M. 5L jte. vl B. : 7 (
6. mJj dzH j-efhtzdzj ) 1 . R dp J dzd tedzOW dzd d3dzts dASBBHY .. [ . 1 L
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(. 1 ¢ &.d, ks Modatse [ Y zdzz s e O
dIsr cOlz, sOL OrMisOdz

bokova@8@mail.ru

[BIl JCIssdz ftosdir MdzO o t. rr ©O27r ¢ wgdzws
Mdzj His9 Ols j dz' dzfs, d Bl jSIsOkd dMmMmdzj Hise O
&= . [ fdGEBSHA | dMMmdzj Hise OdedwY ff tsL 8 5dzd &
CoOyjMmse jdeder 2 @ MsMmMlsOe §tsfkzdvyd?, i3 Mis O
Ftotsy O2 desfls! dBsdsHd tsls jMmisj Mise j dedatse s

1 O Mtse toj d34 dzdzts o3 1 1sOf j o9 dJHBO 152
tcr BSAtSLW2MIso jrdzdz R s HPARO S5 B OMMJ 2 dzC
odHtse twreB dL dad~ 16 o dH tsotsswdasdgwyfskniyy ¢
M &3 2 Mise Odg: CyCpQtdtinG od ajeSi Imusrdisd d € ;Perdd@df dzj o
h ¢ ts 9 Esgcidae.

[ desed ] o dsHOMte[r2emC di2(Satlmstnsint t a ¢ Os pi u

1 J dizsteriB(dyG nodus | euci cht hys (Casionjyzon s C
wagner i KesGRetri)l, us kfisizidzz i i Kut um) , J
MmMj &2y Al osa kessl eri vol gensis Berg) f
L@ Mjdzr o stcOmMdzze Cdedclkz ts [1].

q

rdLdgjdgdzr 2 ydedz Isdfdydz r sz f tetsa s

ftoddzj GO hddizd S OROEZORB] d JjtwdS OB, GH,
st Mdzj dedz" diz3d EZYEOOEE ERBEJ BEBY z ZO0 disdzisH C
l sdzzff totsh SH dz G Bisttg ds to tHos fjls 3 j dzd d f s
fMtse j teh O Is d3®fr]fr]1saf4' dzj oj Mlssor j B ctOy
dze o Mis ez daiffgdlsids® " § " B" dBJctedtelz® Is
fodzzftcsntsHd | fSdHOs B HES§ ks sfpss e @if
. r @27 ¢ [ 2]

l pmded) GtSH' dJdzlsj dzgmdo dzsmis! Odzlstetst t
Is ts d3lz , Ylsts " BtsatsL W2 flse j dadats j L dzOyJ ded J
dzj o j Mistse O yYOMmlis! fsfzdzyydd ftosn tsHdz n
fodzdzsdgz L Oftejlskz f tesd3r h dzj dzdzafsls jsdz'ddste OM dzdh
LOf O oz tesr sHdzr = d&zdastws W 'sezlz {f tefiipdds +
tcr HsMlsQoadzv dzd 11090 s, Is © 2014 ¢. kd
o toj d3w fetsd3” h dzj dzdz” 2 zso sz tetsh tSHdz -
cO®RBE Or EMis Odasplsit) .dzdzis ¢ tf ts bipdz nis @dizjs o dzjs detzO W
CotdgjO sMo OdoOjlsmMw JtodtocsHsSY sdz! L s9 Olsj dzv «

RL 9 Jj Mlsdets, Yylsts t©OL diBdetsy J dedd  sdzzf tetsn
dzdy dzj &3 Isjyddedd to. r ©27-£5 @ ts g i3sjtcdzdzt Isdz@
L Qo dMmvwis slisW Gf Qeoleptictdstd dz".

1 dtejMmisddzd P © tdZ®m i Odetisyf jdziz'j d3r = EZyOMmils§ C
tej Cd, L OlstsdzOn , MlsOted yonr , Is. J . dz0 o
tcOMmisdlIlsj dzv detsfls+ .

31



~ -

X e ™ ho " e . m aco - X a

©

16000
14000
12000

100/
10000
8000
6000
4000 8,
2000

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Vo6t 6 morHax

Toost

- " &zse, Is. = dBdls, Is

tdm. 1. {fclipalss b diqf jdzddfs®® dzI£  tstsd S H dz' n
odHtse twrB © . rO2"¢C, %

Isfmdzy dzjtej MIsO o Mdets?2 dzdydde€d d BsdztsH !
dzi toj filsd dzd f ) tcfmdzs twj&¢d rrO2r ¢ d HOdzj J
ftieosMmMistcOdzfls o 5. 1 8C0OIsdzOY BdeteOYydw dBsdzsHJ
' ftecsHtsdzy Ols Mw Hts OoclkzMmlsrGa Ojlsthyw d3jf tisj

ftcjHEZMIS! joky LBdkz dOckzdzO d O
a@BMBJ dzj tcj Mis O, tcOMy tcj HJ dzj dzd J
mis ) HJjdz Is ] tcjJ ¢d oeMjeHO L Ooc
&ZO kmMdzsedvw eotmMftetsdL oatsHMIlse O.
Codgfetsdzj e 5 BOIjtedOdzO 5 HOdzdzr d3
: Ylsts ydmdzj dedzets fiyls ¢ BsdzsHd ff totsd3
B OdzO ! ) L Qo dMmMd dssmisd tsls o SH dzetsMmlis d
Isr 9 O h j 2 Mw &sdzsHd, o dsipdssld dfstss, o thHs2ucipls
gjwded d dBdetsE d m dzj Is. an‘idZ“quszdS Woo dz¥ § Is
dzv d MmMdio. Clsd odH ter 8 fwowykzlsmw o |
Btojydets?2 fosdzsmr t6j<¢d d fdzsnats HEtsMiskz{ dz
rtezedy odH' d&dtsHd tr B, IsOCHHOCS OCY JBtg jda
9 bkitOdzser n kdzse O ddetsce syd mdzj dzdz d mMSOlsr
ftiocsHsdz desdzz fmj yj dede tj Sd r 027 €.

LictsY O2 dztsm s f ¢ tsdzy dzd 2 fcdzzf tesn SHdZr =
WOCIktstetso ( ztotse j dz d kM2 yde smis: toj Y d &3O
Is J d3ff jtct®O lsolzts H T o fjtedtH tOLoadlsdw dCter d o
BOL" ). ([(Mmls! HBMKOIstsydz § H sSSP OHsQedfid Mmilsdr®o t
BesdzsHd dz20 BHJddz BddBstOdz d dzj Ssilstster &3 G dH
(tsBl jd&3 MlsE @z o aROflsO d (odatsazsdisy tz' dgt
mMzh JMisealzs Is Isj mdz J oLOddsmMe wL d =0,95tc d Iz to
st wwdydd dals §dsgeder) Ezv afo fd3 RS dzsHd d BB jC
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BOSC M 30dz' dz' A3 ZtcwesdYaE+ DO@Eo GH ' fVietsH Sdzy d
i tsdzts or510,998+_ 0,001 [6].

1 d2Oydlsjdz' dets] Y sftsdzdzj dedjy L Of Ofpse tor
Ftesodzj?2 oBH' © w©jCj. 1 1kt otjkY
FPtesy O2dzr i fsCtdj dzd2. | @BOdZsetsHdr j 6fs
fcdzzf totsh SH dz'tdd B o (fipdisfonuCiddOifmj’ dzd j ud fmdzj dzdzts
fsdkzkftccrnBHd =« o9dHB9 BB LOMBjIsdets  tets(
GEBH' [ 77 .

O dzZOdzdL Rbzsetsdzj sdzedn BOIsjted Odztse  ff t5C ¢
B dev dzfpw  yjtoj Hiso Oded j A3 d3dzts ¢ s ayi§ HidatsidOts ' ¢ el
fOoatsHCO 9 dBzscetsotsHAy j] GEBHN BBdzj j toOdadk
Ptosodzv sOC ks L OoadMmdditsimis! dzj ftesWeo dw jls

RL O J Mlsdzts, Ylsts o tsH dztsMmlis sCOL" 90]jIs B
tejydds, d&Bjdvjls EZhmdzsodw tOL i3detsHh Pelzd v ¢ toh
sts¢G 5, 9 SH dzs s ! cjCd rO2r ¢ BCOLT90]ls
BsdzsHd. sO¢ fSOLM 90l dMmMmdzj Hise Odzed v ,
Bsyjls Brls! Bidseots? BEOcsftedwilsd 7 ks

Il fmdzj Hdzd J G smdq dz€GB@ Y OO @lsigwsio SA®
4 8,%5c€W3 9 2007 6. GBI BBEMBGOD, M Oz ¢
L Istsd3 Ztetsodzgj 3 GEBHO, O ©® 2012 YeE.tsH.lstlls
CGHE ctHBots2 fifs 65/ &Yy, dzv o Wi datdse2® 16 dzd H ts]

S/ csH (tdfm. 2) .

Ky0.x/Ton

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

—®— [ 0a0BOH CTOK, KM 3

tdMm[ deBetsdzjlsdzdj dL d&3j dgj degdW G BBHBOBGEEB

o f OH J dzd j OB z tc tho dzjtc?j & fpdor d w Jd Misj M
osMftcsdLotsHMIsoa O sz tctsn tSH dz" - odHBe
Hd dzOd3d ¢ O Ptotsy O2 dzsmisd Misdgty dzg s dz! s jO L @)a
ydmdzj dedesfd)sd ( Is OB dz.

v0Cdds tBtOL 543, d3dzts ¢ 5 dzj Is dzd 2 OdzO dzd L
fsdkzkftccrBHd » | BYAISOIZ, tc" glIs s Emdzse W )
mdzd ¥ OB Ismw ) L Qotsdday pd=iayld ctElsi tetsdzse d Y4 m
ro2r ¢.

33



~ -

X e ™ ho " e . m aco - X a

uomqu@o@qco Ems»@?&sh@d @s@@@@@mu& 9

| BH ldH"™ tr B

BJdtse | dzjhlotsB|MEH|yite|yudirtiBjte| S E( Msd MOL
2004 0,008 |0,040| 0,120 | 0,025| 0,015 - - - 0,0001| 0,0001
2005 0,001 |0,045| 0,089 | 0,005| 0,008 | 0,028 - - 0,007 | 0,0004
2006 0,002 |0,085| 0,160 | 0,008| 0,013 | 0,056 - - 0,012 | 0,0011
2007 0,007 |0,056| 0,136 | 0,035| 0,022 | 0,012 - - 0,004 | 0,0011
2008 0,001 |0,071] 0,278 | 0,08 | 0,018 | 0,005 - - 0,003 | 0,002
2009 - - 0,0003| 0,003| 0,230 | 0,005 0,0003| -
2010 RMMdzj H 5 alj@qjm’awls qu’szcf
2011 0,034 |0,070| 0,130 | 0,035| 0,228 | 0,002 0,0002| -
2012 0,281 | 0,051] 0,042 | 0,037 | 0,0003| 0,0002 0,0002 0,0002 0,0002| -
2013 0,203 | 0,105| 0,090 | 0,050| 0,0002| 0,0001 - - - -
2014 0,006 |0,075| 0,115 0,017] 0,0001| 0,003 - - 0,0001| 0,0004

[ dlsj @ik

Bt S L

1. steOMdzOY s dzd 6 O siOL QP BZO WO ,i/uR 0 RAB

2. 1tcOQoaHddz R. A. [ kSCtsotsHMmis.o:ts Wdsh jda @Gmy jtfiids d3rich dzj. dzdzts f
376 f.

3. JIsydl s 1 R{. dIsr eOEMEd2 W daf @fdedzjrfsfo O g &L BER
dgdzhisdlskzls ' Bad&es ¢lsLwn, 2011.

4., [ ctcOdzd Y ded v d LOftejlIsr 2O fdz Ltse Oded tcr B dz
ydotslsder &3d, dr yoOfmlsj?2 d Hjttde Olstse. dblsr cOzmME d2
303 Bl 7 &BOwlsO 2012 a.

5, 1 jbtesoa ® ¢.1., ¢mdBBIHLWdzs® A R. | dzdjwCdixfdjo detfirHista ts dz
iMmlsjMmlse j dzdesets otsMmMftetsdL o sHMise O/ N tsdelaftfitaimstetsiHyds" fif <
tej Mzteh' sOMYd2MSBEB-odEEO.CADQON @O EH8L 91819 H

6. 1 sCt890 . 1. { Misj Mise j dzdzts | osMmMftcsdL otsHMmlsats {ft
[fBB:BLWlestJJHd&WOJdZdOP’fr]frgBO sOMmMfdd. tJjLEidzalsOl™ 1 F
225228.

7. {Isydlsr 1 R10,142E®G8 AtsdzH" ¢IsW ¢S OLLI RR{ ME.,
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Jdzj H ] dgj dzd fsLHdz] Gt dzj i dzgj 2 fridsaslz) j dz
MisOdetseo dzj dedd Mo tej d3j dzdzsets tj dz' J WO ¢ dzlsC
dL cdzOodzr » WOCIktstose, COLOoMdr o dzdW da
tsdzj HJ dzj dzd § s sftcj H s Odadats slstcOL d dzts fiy !
fteddzj cOs hdrn Isjtetcdlststed 2 .

1ts Mmisjf Jided deaz®Ofgls d Isj tetcdlsstedw t 2MMm¢E
tcOL HJj dzj dz20 dz@ eé-BFMisBUdBinisd cH] M tsdey] dals
oMjn ©Ljt OfdHitEkes | 42 4%, MmMtske jlsiise j dzdz
sLjtc MsMtc]j Hslstsyj dzes o o sMistsydes® QOtl)dzt «
tsdzj H J dzj dzd W ) dzj s dzj 2 mistsyj dzj ) BOMM,
Ctslsdzso d dzO R d dzO o' MsC s sHdW Is™ A f dzO
LOSC sdesdzj tcdesis j 2 d& w@h intsi@ls dz) daf dzd s Is H
CO2tdse 5 t5BJMYjuyjddshsd 6Lufjctdds]da
COclssdis@®bE Misdyj MSd2 o*jssH, fjHEsMsOs
HdzWw Byd deSd Misjfjded LOBSL jtej dzdesMylsd Ists?

rdzv  sfftcjHjdzjddy LOBLjtej ddshisd GIsH
Ctolztf dgsdzOMh IsOB dz" § s scteOW dyJj MS digdets ¢ B0
LsdzH Jtctso Odzdw, o C dzg yow Ol tesW slstsMmi j &3¢ Iz,

SRTM3 . [ Odzdz" J sBtcOB OIsT 9 Odzd M) o f O Pls @
MICRODEM/Terra Basell (V 16) . [ dzw COYHBGEB dL
sftcj Hj dzv dzO ! f dztsh OH ' O Igak, x Jo Syl dydi Qi

kjtctedlststeds t©O2d0. I fmdi ktsets tOMMy
fdzsh OHj2 BLjte d ©O02sd&O. | LOsdMmdBsf
9" HJ dzj dg' tc O2 tsdzf fsor hj dadats 2 d dzj L «
JzffJicso C O CoOHOIo {f doisf s et W daifO figf dzts i3t
sMmMisd ydmddzser 7 L d&ZOyJj dzd2 otsHdsMIs,
Oy sdzOc Odiffigzj j B tEdsjdgf OC Is dats GHJ W-dgdiasts {f
Hy dzj dzgdzOV" L OC tsdetsd3j tecdesfmils: o drn tcOft
smls! s Mslsdsthfdddz , GHJ MtejHdwWw o j dzd Yy
d Btsdzj J . S ©02tdzOds M  tsdad ¥ j dac
IzuG)fr]Iqu’ 9 Cdzs yos h dj CoOHtWOIsT |, GHJ L
9" Wodzj dgdWw twOAtsdetse ) Ytseorh jdades?2 d dad
spted Iststedd B'" dzd o' yd mdzj dzg MtojHdaww 1d W
slsdatsh j dzd ydmddzser 2 L dzOyJ dzd 2 Mk di3d30 te dzt
Isjtctcd Iststed d , 9 Cdzt yow tsL jtcO t©0O2tsdese dzO
W s detsiotevdats h j dzed j ff dztsh OH j 2 tSLHWHE ddh o) tdcef dt
I BLjttO ¢dzsO2MEBs?2 ctstedes? flstc Odz
sfdetso dzr » fdotdleA] firdad € so0 52 d ddzjdzj dizf] Hise(€2s o (S
[LjtO fjtcots? Gtolztf f o tsL dzd € O dzd 9
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O teMisteOdzj dzd W tdzj Hj daj ded Wis j H 's, dzf lssdzts iy s |
d3dzts 6 5y d Mmakg dzadatsH § iz H dz" § COttsoar j d Isj tod3ts§
TsCOddL 50 Odzdz" j] © HBdJ&OR d djstd "di od
slsdasmdlsj &z dets daj e kB85S d, CodlidekzeOydw d
zj Hdzd C s BEts dzsy O,

[ StojfilisH f tebdzj 6O Wsttdkdotso Odzd M §tod H
Hisdzd dzgdztsc s tsdzj Hj dzj dzdv ( jtejH Ctsdzj ydzr fsd d dz
Ftesodzed o9 jtern 85 HBdzddy f§thdzj Htse Olsj dz@ dzts
OeMisde sdzr 7 ldkjksOn. s ftoddjtk, o o]t
ZOMYdidsfipv@ HEs 6 MsOHJOd d & 90dkss d Ml
Betojfdasi f tczHdzr 7 L § to.

lsster &5 bdfsd GLjt sfdnr o @ dgeRS ot § t
fsHftelzHdzr.j [ted] tcf@®o W L Odz fn dzj f sMmtcj H-Mise j dzd
fjtcjcseOydoOdedj 8 dzj Hdzd S ORPIS jio j Udec B B 15 bz
Hisdzd dzOds o tsL dad € Odzd  tsH -delztB @2 ) € B jsH sy dE® ¢ © dzft

1 OyoOds kteOdhcte MMdd BLjtt o Yk2MSs2 d
sftcjHjdj degdes ISty HjMlsodw jlsimy ) dzOyOdsds
B cOMsOHJOEO. | O S doklsd s wafdduzsdniisim g do o
fOdzj S5L j O Stdstesddtoss Odziw d&jHddS o 52
Sskte02MS?2 Coldksoddy d HeMsdgOhk OF hHBkdis?
lsOo dzw dzO@ 2650 €32, ftsBiuj o jdgid S 6o fhj Aok
s BOC i d B3O ApsfMs digOHFds S 59 (ks 37 HB 36
Bi fehlskOCmdBOd ds?2 HddOkdSd dzj Hdzd
jteh jdedj ftesyj MmO dzOS sHrgzided € s6j Bo s O
ddzj VY @dzO@dzd HJjCEctOHOYd® dzd Bdesiyd Milsj 3"
d
Is

dzj dzd v o3 ts ) dzts © dats 2 dzj Hdzd € 5o 152 f dztsIs d
Qodzwohdr jj dkiHddS e

{ dz0 y O dzj stcOdzemctej MiMfdd obttetsets dzd dzdats
HOldttse € j , f tsdzlz yJ dsiletsjtc dzd E tedzsiEj tdedeB o

C sls dzts 82119Bj+/260 BP (Beta 137035UM993)). M Otc OC Is j to  Istc O dzfd t
olsstese s oz BAzsMISOH OO BOds Yj & s dd yo dh
dzd dGzdes i Mis J d3" ftesdmMrsHddzs  sMmisj fj dzdats, ts
L Olslzr Odzd j L z20C s twwed Isj yd dedw o9 jtorn 1
LtosL disdedze” cdakip oz Ctso 2 bBedtah. vy OEBddY 1 Ists
ftedkztesyj 20 ¢ o' Mlsj 1920 d, L dzOydls d&OS fiy
BsE Bfls! dzdygj {2 BlsdijlsCd.

[ OLCZLC G Ee@R2MEts?  dzd izdetsmd fls j d3r sfkzh
fsHdzj Hdzd S tsor | d o dzkzlstc§ @jpzOdz| ¢ tf alztsjs d wlAc | dz@ j ¢
fsHdzj Hdzte s MstsC O fBHIso Jjtey HOJjIshw cdzEe S d
Cstej dagdz" | YtstetsHT dzO EZyOmlsej Mo tej d3j dadats 2
1 jdzr €Jdaj €, tsls ZfMmlst w tc . [ OO j 2 H S Yy dB
1 OC dzs ydlsj dz¥ dzlztg j fififdsd@H d o Is tdgjtsec 5 dzd dzdzs fls OH d Oc¢
SCtsdyOdzed j &5 dzOC s dzj ded W -ezfsisdzEQso IsBdzh §MOE
sOdz Skdzw ydw Mikzdzdsr EtHdudy 7 dzj dzls ( 5C tsdzts !
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sdtese € O, t]’tsdzlzuu;dzdzOW qL - T BYTaHEr-6Q o
16 5) fcLotsdzves s EMlsOdzse dIs! otoj v df
dztsiosdsdzji2 0 HBs 19 s . -wfjtsdzs7 OB, Mo defzlk
r d z0odzd ¢ © f Odzj stsL J 6O dzO 1 IsOf j Is tc
zso dzj &z0 OCIsdedL Oydgj 2 dzj H dzj € BB d Oeadk:
Jdzgj dzgdw Y BBLHdzjGets dgj s dzj 2 sty dz0O, |
g Bl 14 Hts 13 Isr . dzjIs Is. dzz MmOte(
dzsm! tBtMBd) ddzsy d Gldtsmdls dz¢ dzts
J H] &ZOn Y 22 ipCftRH dddz. s Z[tc GAdXISEAs 0 to ] d3j da
C 2 Clsdzso d dg' dzj H dzd ¢ O3] , 9" Ho d G C
Bsy des MEzuHdls! 5 bdh | "tttesht ftotsd Isr -
BIstej dedz” §| 2 Blsdztsy jdedv BOSMHdBZBRBO o kBSsSe s
Hsdzd dz" OgzRtwe®Ils 1 jMSCd HOIsdtso Odzr oL tcOMmlk
skeO2IMEts? CBbdtsoddz BLJjts Wistedidtctse Ozt
yked [ OOh j2MCdds dzj Hdzd € 50a3. [Ljtts IsOC y
ModHjIsjdzt Mlsoalzt ls Istsdzicdc O g B ugO Bz' Hs Is tetizyiIizg
yed dO0 eoemjdz jj fHttskwyjddd ls L Of OH d
Ctozstses fsoaBteclsO vykzd ¢ EMmls! s [ OO jw,
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ftesdMnatyHy fOL d&zd yoOs Is yjtedetsL j 3'-Milsj fdacy],
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C dzj &3] S
V 5,65 5,48 5,5 3,73 4,1 3,9 2,9 2,8 21 55
Cr 4,4 4,36 4.41 5,41 6,2 3,2 2,2 2,0 4,2 2,2
Co 13,6 0,5 7,5 0,5 0,5 0,8 0,5 0,6 0,6 0,8
Ni 9,36 1,0 8,9 33,2 34,1 55 2,5 2,9 1,2 11
Cu 5,45 1,74 55 7,59 7,8 3,7 4,7 4,4 2,5 3,8
Zn 14,6 8,88 151 14,6 15,2 14,6 10,6 10,9 3,6 6,8
Rb 2 6,12 2,1 2 3,1 5,8 8.8 8,2 22,9 | 20,5
Sr 45,9 52,5 53,1 501 487 45,6 53,6 50,6 1200 | 10,2
Nb 7586 3850 8100 4,86 51 6,5 3,5 2,5 48,9 | 210,6
Cs 1,58 0,4 0,35 21,1 22,3 2,7 3,7 3,3 33,7 | 12,9
Sc 930 76 925 13 12 4 3 5 16 4
Ba 27,9 21,4 20,7 15,7 16,2 17,8 18,8 18,5 215 | 304
Pb 1,0 1,0 1,1 3,1 4,2 3,7 6,7 6,5 125 9,6
Th 0,86 1,09 11 43,1 41,5 2,9 1,9 1,7 65,3 | 15,8
La 3,21 10,1 10,5 28,0 29,2 28248 | 33,98 34.95 112 612
Ce 11,3 25,9 26,1 103 105 338,55 | 51,32 53,22 | 11,8 736
Pr 2,1 4,56 4,6 21,5 23,1 27,8 12,51 13,65 | 43,1 | 102,2
Nd 11,4 247 25,1 116 119 409,8 81,96 80,67 7,6 388,1
Sm 4,66 9,1 9,7 88,9 89,2 266,4 | 229,7 | 2256 | 1,62 | 1263
Eu 1,0 1,45 15 6,09 5,6 11,76 13,44 13,05 8,6 106,6
Gd 4,94 9,12 10,1 84,4 85,9 404,6 | 101,15| 99,87 11 1927
Tb 1,11 2,17 2,6 27,6 28,3 70,2 21,6 20,7 6,6 23,8
Dy 7,55 13,1 14,1 201 206 166,37 | 151,08 | 150,1 1,4 248,2
Ho 1,22 2,21 2,4 31,9 33,1 98,6 | 3586 | 359 3,6 | 19,23
Er 3,08 5,16 5,3 95,2 96,2 340,1 | 134,12 | 134,3 0,6 56,3
Tm 0,61 1,02 1,2 23,1 24.2 59,2 22,35 22,38 3,1 13,2
Yb 45 17 51 181 189 43,2 15,36 | 15,42 | 20,5 | 831
Lu 0,59 0,85 0,88 23,8 25,2 65,59 | 2211 22,2 41,5 | 10,6
Y 230 67 28,9 306 323 437 187 185 51,8 | 85625
Ga 1,04 1,32 1,42 1,63 1,6 6,8 10,3 9,5 14,6 8,9
Zr 4,22 6,08 6,2 7,75 7,9 10,7 12,6 11,8 20,5 | 15,6
Sc 67 45,1 43,6 1,36 1,5 1,9 1,8 1,5 0,29 | 112
Hf 0,44 0,53 0,55 3,24 3,5 1,89 15 1.3 0,4 3,4
Ta 200,1 1006 | 21012 1,22 1.3 1,1 0,9 0,7 25,3 | 122,7
Mo 0,6 0,6 0,7 88,2 85,4 4,8 5,6 5,3 0,7 14,7
Sb 9,34 0,34 0,4 1,2 14 1,8 1,9 2,2 0,4 3,7
Sn 1620 184 155 2,45 2,7 3,5 4,2 4,0 13,8 | 12,3
Be 64,1 7,28 7,3 1,0 11 2,8 3,0 3,1 2,2 12,9
W - - - 501 487 1,7 2,2 2,1 65,2 | 34,2
U 2,01 0,96 0,98 0,89 0,9 1,2 15 1,55 275 3,8
Li 7,34 7,12 7,1 1,0 1,5 4,5 4,2 51 0,7 45
Ge 0,22 0,4 0,5 2,09 2,4 0,9 0,8 1,2 0,12 4,8
Ag 0,02 0,01 0,01 0,31 0,4 0,04 0,06 0,07 0,2 0,6
Bi 1031 234 1160 26,0 30,6 5,8 3,2 3,3 1,2 12,6
ETR 10832 | 144,11 | 151,08 | 1337,5| 1382 | 3021,6 | 1113,5| 1107,1| 313,9 | 88343
(La/Yb)y 0,46 0,93 0,86 0,102 0,102 4,32 1,46 1,49 3,6 4,86

Yo d3j uOded j . ¢ dzOcdzqd L ' I6P-MSEdBRAES o o OB EsHeldsds © d d
(d8MSCo0). | bhdddascO@ddp ¢egp dsss ftodd st
Bj Misstesy Hj dadzdz30 @R ¥ 550 &6 10, Y 4k &t d Is -8iljdd2. 5t d7ls
Wdsdzj stz S 598 - ld),j ddsls d ds.

69



~

> " x e ™ ho " e . m aco - X a

1tste:d3c['r£:tsa(3dzdzr La/fﬂhsmshdsaﬂzdzjvadZGH 9 j M B3O ¢t
o Otc! dqtelze s tsls, OIzCLOQfs_H(BsBMc[;SGde dzfj o" MsC d2
Ztetsoe j dz HdWWJtQszuc{quc{ d WttOC ydsddtetso Odzo

wdzj HEzjls lsdjisdls’ |, Yybsts otdz WteOdizdls d3j M
or MeCddidd Ctdeyj delstcOydw ddd dedseBdw (tsls 3850
210 ¢/ ), M€ O&ZH dJa/ lI§)sls d8Istedw (Sl 28 HEsS 2
51 ¢/ l), ko0 (Bl 155HG 51116602 06 /6ld)ls.) , o df
10detdzjj of MsC?2 MRkt tjHSBL j &3j d da
E stedls sBtSdr G6jdgj eOyd?2 d €fMmj deslydfdf. o) tod
dzdydd Bl fsLHdj?2 d&jdl MRz (7106 §syls
mMts¢ d dzd Cdzyy dzlstc Oydvw dzd teJ HGC dnA LdgOd3j dz
f
J

oz
Is
d Mststetsy H j dad M MmMise j dzdets toJ HEBL J i3] dz' dzts
Zinkjls sldsndls! ¢ ¢ kit distedtsat dzlz .t j
I Bddej 6OdzOr &3 Misstesy HjddY (Yo dj daf
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Y/Ho 188 30,3/ 12,0] 96 | 9,7 | 44 | 52| 5,1 | 14,4 | 4452 29,0
Zr/Hf 96 (11,511,324 | 23|57 |84|91|51,2| 4,6 36,0
La/Nb 0,55|10,2| 10,5| 5,8 | 5,7 | 43,4| 9,7 |14,0| 2,2 2,9 30,75
La/Ta 32,1| 101 |87,5|22,9|22,5| 256 | 37,8| 50,0| 4,4 5,0 17,57
SrEu 459 36,2| 35,4| 82,3/ 86,9| 3,8 | 4,0 | 3,9 | 140,7| 0,09 100,5
Eu/Eu* 0,641 0,49|0,46| 0,21 0,19| 0,11 0,24| 0,23| 18,8 | 2,11 1,0
SrlY 020,78 18| 16| 15| 0,1 |0,29|0,27| 23,3 | 0,004 4,62
TE13 21| 12)136|1,37(1,37| 0,5 |0,86|0,87| 0,81 | 1,08
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MlsOHgd dMmyujL dese Odzed "
o1 W olslrpttEEy b HE My d K
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odet
Rotatoria 16 5 16 10
Cladocera 14 3 10 8
Copepoda 8 4 8 6
RISGE s 38 12 34 24
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v OB dzd g®OZRYJj Mise j dedzetsy tOL o dIsdj L tsls¥w3'dzg s

ez g HjLBsdZ GBHO
L d &30 9 J mdzO dzj Ists Mitcj Hdzj
Rotatoria 1920/0,92 13980/4,24 8460/3,24 8120/2,80
Cladocera 3600/0,84 21400/5,10 15200/4,26 13013/3,40
Copepoda 4200/0,65 44600/7,28 39000/3,02 29286/3,65
RISGE s 9720/2,41 79820/16,62 61660/10,52 50400/9,85
OBz y@HIBOots?2 MsMisOe RBOCtotsL ssB j dzlssMO K
- b . [Bh ] gjJ LA GBHC(
Lekyy cCsdzdui mis{ Lqisd o, mdd dzjIst
1 Oligochata 11 4 10 11
2 Hirudinea 4 - 4 4
3 Mollusca 6 2 6 6
4 Amphipoda 5 - 5 5
5 Hidrocarina 2 2 2
6 Odonata 13 13 13
7 Ephermeroptera 8 8 8
8 Coleoptera 10 5 10 10
9 Hemiptera 5 5 5
10 Trichoptera 4 - 11 4
11 Chironomidae 16 6 14 16
12 Diptera 6 2 4 4
ofMmjaets 90 19 85 90
1  BBrBHJd B, Gulslty Isdijs' oMy o©dH' B Ol
BdMlsj ddzd ot oMmMjrmr dMMdzj HSOo Odzdzr » MJjL B
(90 odHte) Gldj yj ds djlstsd, oddzd BOdz dzts
[Mdzsoz BOC kLB j dassMO MisflsOo dzw s Is
dzd r 2O HsdE JtesdataldH fteda tsH dIsfmw 171613 o d ¢+
odHtse BOdztsh j Isd dz¢ B o H fSiohQ] etfHds e, d Hte.
15 yOfistslk oflstej yoj dsflsd o HBOSteL

9 d H Nais communis Branchiura sowerbyi, Lymnaea stagnitis L.auricularia
Costatellaacuta Lestessponsa Ceonagrionscitulum Sympetrumdoanae Cloen
dipterum Noterus crassicornis Corixa punctate Chironomus plumosus Ch.
dorsalis Ch. thummi PolypedilumnubeculosumCryptochironomuslefectusq

(edfm. 3)

Hc.

- BogHule HacekoMble

- Monwckn

- Apyrve

ENAI

= ONUIOXeTsl

{ Mk dztOM e Hij dzj dzd j o dHBoatEts MsMisOs
SL. OB’ Mk 5 ckffOod ( %)
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J ©OLdttsBttOLd] ®KBBOCttsL tstsB j dzlstsMO ¢
GBHO. uv0O¢, M otz uwifhkotsj i3 BOL
90jlmMw oHotj d BiSdz j .

O 96BJOOjBOCtdsd cdztsMils! , Ybt kG
n O BLjO Ot Mk, ddjels IsjdzHj dyds
B ¢ djbkz M (omMajHEzs hddk NSO j dzd
ded j 5 yqd< dzO twOLodlsdw Btsdz' h Jdzmlsoa © o c
w o g 53O Mndls PO tedL djsdy zOB:! 28§ fficjzH j d
ud fdzj dadsInts d°4 A D/sd3 B d sd3OMMj §fjteoatsj &,
Z¢d ndsdsdtdH, L O dddz MozjHizjls dstsdzs ¢
| Mdzets?2 tsBHh OW BdBBOMMO dL°d3j et dzO iy d M tfp dzbzt
24136 #(Cs.OBdgz. 4) .

uomm Asdduj flso j dzdztsj tOMY toj s j ) dzdy O O s sa. ¢

g4JLBBdE GtHO

Leed g L RO o j &0 &) 5 &
1 Oligochata 30/0.04 96/0.20 110/0.24
2 Hirudinea - 29/0.07 30/0.12
3 Mollusca - 110/0.3% 126/0.40
4 Amphipoda - 44/0.16 60/0.20
5 Hidrocarina - 32/0.06 42/0.10
6 Odonata - 122/0.3 130/0.46
7 Ephermeroptera - 54/0.14 78/0.20
8 Coleoptera 26/0.05 76/0.26 92/0.38
9 Hemiptera - 68/0.14 75/0.18
10 Trichoptera - 34/0.10 43/0.18
11 Chironomidae 48/0.12 136/0.40 142/0.48
12 | Diptera - 84/0.20 92/026

Il mjcts 104/0.21 880/2.53 1020/3.20

gdzj HiZjls Bldjlsdls, ybt ydmds osdHts sdtst
stsd3 ddBOEeB bkd3jdz' " Oj Ismw 9 1t ot dgw
: Cdztsf r tebyj2dedc¢d d MmMbstej StsL " . S

| dzg gz Etsqa]’fdﬂ W st d3.

J dzts o3, M EMddz dedj &3 Odzlstesy 56 J-dedets?2 ¢
| MCdJ f s5COL Olsj dzd dzd dzdzts G § dzj L O, z d3.
HECIsde detsfils! L J 60O,

sodz' | ©Tf 9tSHT

Zzdteso Odzdj MssCO . skteO d jets sdats
j dzs € Issd3dz, ylsts Odzlstetsf sGgj dzdz" 2 W OGIsts
das s McOodzj dede M f ted toctsH dz" 3.

OBdzj dzgdJ otSHBEB A3 d2O, dJdzlsj dzgmdo dzsj dzO¢
OsSCtse tOMIsdIlsj dz detse s ftesdmratsyHJ dzedw
, O dzls te@sHf dse J te@dizsdsdcdssd ¢ Oy d d .

YyJdzva 9" AaBBHO L jtedts?2 1 Ctsdmlsy 3" dr €
mMemissw dzdw IsteiBljlsmw (o] dc@OBdzfdtzr 3V oBHTHE

w 11 o X
O O TN
=
ﬁ'wq_zq_

_a“Q—h

D"Q_N-

TSI =
o rgNoaz

7]
L ®)
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I OdzdzOv OB SISO artjtsdz*dzcj“dzO ftod W d dzO dzfy

10kCd ftd ) o] L d HoghpRlasi?  of L jire oK @01 3i
9(15)i 46/25/2

=

[ dls] Okt

[OBjHBe |.¢ CCmedHEsdscdUiMSd) §tsedj B s
fteddzyddy n  tolj) cOXtiAftePEes D2 V340(cdzO® OL jteB . WL ™ C ]
dbdzj Cdde [ . ¢. [ fdatfq dizfctafOHts s~ ddapdtafs 34 Isj sd L HOIs,
rOHddz 1 . rR. [ JibtsHdCO dLEyjdd"Y HBdds2 WOkd
BJLYBLOoOBdBYydz » // rdLdy ftoj MBB8 o BH wuul,
sdmidzio R. ¢. 1 ZzOdSIstsdz distej 2 d € tsdzls d dzj .dzls O dz
[OBjHEe |. ¢ (td Odbtsftscjdd = WYWOCktsiss o
fsCOLOLjdzj?2 LjttO wOtr Mk // RLO®jMlsdwaey ¢1 ¢,
(O OL jteB. WL Cj).

dbdzdjo w.R., JOHYdjoO® t.1., o¢rnkdHtse [ . ¢. L dI
ddp. nOtcOBd, Mjtedw 1 Ctsdzsedgy mMcoOw, 2012, ~ 1(
dbdzdjo 1. ¢ uBotj d3dj dedesy MMmMlsswdedy w©WOMIsdIs§ dz@ «
otsHdzsets fdlsOdzdw // vyddzry LOfdmed oL 6z da
1966, 94, f. 3
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sdtf{uvsf ARSI RYL 3 RIMRYIRIIAGULL T (10T O JREBJR,
(Arrvst¢f?vec o1RC)
1-%2. [odqazse, A.v. o¢dBBdtBjCBOO, [ .5. 1JCCt
r4}v c¢149iipdagg Htso Olsj dz2 MS 2 ddemisdlskzls ftetsBdzj d3 B d 5
t11 ¢sOLOAMEd?2 dOYdoodzOdz' OB OB o j teMdIsi s
G. ¢ zdz30f3f B dzgd € O @-MailPfarmmlibv@ainail.com
l etsB dzj 3O cOyd sdzOdzt dztsc s dmf sdz' L s Odzd W
S H dzts 2 dL dzOd B tsdzj J sMmilster ~ H dzw RZdzts ¢ d -
MC dzOHT 908 h jesMmw HJWdydusd® dajtdadddr ~C dixdjdfdsan) s
dzO z ydzr 2 dqdzlsjtej m d ftcOCIsdyd MEtsJ L d&zOyd dzd
mMtstse h j Mise d MmMtmissw dzd W SIsH j dz' dz' = odHBo .
ddij ¢ Is L d&zO0yddlsj dz! dzlz © ftocsHBdz) dIlsj dz' dztsyls y
tcOL o3 totso . g smisswazd ptsdzhh o dsftf lieedzy yofBH 5] s o
dZzOB dzs Hj dzd J d3 ~RBBLW2Mlsealzs h - Mkl jCIstte d/
ftcOo d dzts, CtetslsS syd S dzd ydzr ds, dzy dd3i s hdads
EHjdzv jlIlsmw CGBtcOLHEB d3j dz' h j o dzd d3O0 dzd v . J H dzC

qokj v ls dzj (RjdEmfPlsze CuiSdz dzj sBRSH AT j 4 dzj d3j C
tcOL destsBtcOLdwW, or ftsdzdaves hdj M JjydWdujmsSdy
fosd Mise' T osdHss, &OweadiOcd, tojclkdvydw

] COoyjfilsej GBI jSIO HdY dOh jes dMhdyj
IR ezdStd , ©OMYtdsyjdds] dO sc¢j {jnmfks d
E fYsHdsydY ctte sOOlOk. 1 Wsttd] L

sLjtcO wWodzw jlsimqw . v jtefn, f pisjd 6y & sOz04 tsidzdz
f dzsh OH! L jtcO Htsfgsdclsplsd dz00 € it O  dzj ¢ dzz B
ydmilstsj , I Bjtejetso LOddzj dgdetsy . [Ljtets 1 (d
ftoetsdyr N dzj dgdzts?2 d OcGcteOtedats?2 HJWIsj dzr desfylsd.
MstsC O -fef JGEftsH 2 Isfhw  dz0@ Bwtetsh jdzdj MJ dzr ME
1 Otcj czdzd tetso Odzd | Mgz HYd &3 v j cHH - tc O
slstcd yoOlsj dzv dzs M<C OL Odzts ! ZzO0 cdHEtsdsedyj M
BOdzso S197MHEL 976 GG-1984 182 ff dzsh OH! L jO M
yg o Ho O ©BOL O. ) 1972 Do AOPBR2dz" § 6 .MB HE
dzj sydh j dzdz' = Mlstsydz -~ 9 tSH rodzB " iz tsets
¢ md B tctsdze 9 wjLEzd O] C(tlkter a BBd MO
1l ZOEGsHOtY ffzMC O HMIsOItsydese s MG dzdzigj M
mMotsjets ff jtcosdzOyOdz! detse s tcOL d&3j tc O.

1 jtoor j Mo jH] ded W s MemMisOe j drlsdsW¥ Olz

tcOMYf sdztsy j dedzz® o dOftwOQodzjdzgdd M B8 O dzO My
2

.1 .80 COtesor &3 [ 1] . 4o JHJdddY B odHtSo B
9 lststets 2 f sdztso d dzd mm 9j¢0O teBBBh | do ) tc (
R. ¢.1dodzj 9 O [ 3]s AdfAdzi H HAOO dgzd v W dzw dzts

Msotej ) dedzgs e s ©OL dgscBEOL Y Sl Ssyds dd yc
[OkjtedOd d &jlssHdSd
] HOdslzs? ©OBGI] ftjHMisOodzjdr tojLbd Is
foso jHjdder © COC &O MOBsdE L jtj, cisOS
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tcseo sHJddzhw o fr]dZJHIZ“th" f2dzC IsOn: te. U J
hdB zdzOS ME 5@ 5 o SH tsm tc Odzd dzd 2¢O ,d B &z dz® ¢ &
SHERrtcOdd dzdh O, t. ¢MO (o™ fEkME eotH' dL
OdzOzOd3 d 182 g ¢J), dJditsoH! wWr L.

dtcOf kffdzy Glsdkzcea ©® tr B" Wd¢ fr]o[ts'ts:a(Ddzq’fr]J
Odzt dzj 2 Ow sBtcOBESISC O ftoso sH d dzOM! )
~ J
fn ]
.

N oY e

sddztsedyj M s2 B stsHdC [ 4] . [ dzv s
fsdz L s Odz Mz bzesB G v Mmd dzd the@! itaidzg dz0O
B BJL notthMitsotet § dzOo R €BOMNMHIls ®tza Otc
1 0 fmdesso Odzedd MilsOdzH Otcls dzts?2  H dzd dz' d
Is OQdzdzts Misd Fult) .A s tstslsidlzts (d ¢ dzd ydz d3d 9 d
M dzf = GEHdEPle a4y Is8 d weisfe OfiFs 5. H s

s KA3AXCTAH \\\\

g

LLIbIMKEHT _ vDLE] BISU

it dMz 2 O@ | &30 tGOQ lSdZ.O 1q’11’nfmdmteﬂjfl;1&>c{@ﬁi&ﬁ?2c{
tcv jteMy j @M dBzdzOE ME ] o b ¢ @ dzd Szd R fzd ¢ &

[ dzvtsyj defed L dztsts B fipt®ts B W jdifilpfots dz! L gz dzif & h
sC OL:BY jskd i MezbH shstsmisfojd H sBisg O DIso ts
dzH § € ) tOL dzfs ts B B0 Q" dztwdf jdid] dgsiniy, Hg @ fd4f ¢ £ i,
J dzdztedz@ dzH § € ) o ' tets o daftedadatsiftsisiz]] tclohfpiindel HYj iz d
jdzdzlsdzkE 5; 6] . vuvydlsr 9 Odzd ydfmdzj dedetsfpls! o
r Blicdic Oy f QDO W Ql§ faiiztsddzOl d g Grlf 5 dz! LH as@drdiz -
s6 Otcd W d3

g FNNO=
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U(DB iy @ L dztsisB tcOL dJ

to ' qu)fE;OB(Dfr]fncj?dzJ tc .

1 OL O Odzgd W 6" | 1 Odzdz § 1 O d H Odzdz
[ OlsddzmS sy |utcde dOdzg o [1-3] JL.1d2du ] il
¢BBstcd 6 J dzdz’ |
1 | Leuciscusihdbergi v OdzOMME | R, L + +
2 | Leuciscusleuciscus | dB dtem< |0 0 +
J dzd y
3 | Gobio gobiojs 2te € j MIs| R, L 0 +
lepidolaemus fJMCOt!
4 | Schizothorax I Br Cdztso | R, L 0 +
intermedius @Ot d dz§& O
5 | Schizothorax saltans |6 h € &z dz' |L 0 0
B3Ot d dz§ O
6 | Dzihunia sp. ' M dn~ zdzd | Uk 0 0
7 | Triplophysa coniptera |uv J € d2 | R 0 +
8 | Triplophysa stoliczkai s d B j s ¢ | R 0 +
G sdzj Yy
9 | Triplophysadorsalis |4 j tef 2 G |R 0 0
10 | Cottus spinulosus vkzteC J Mis| Uk 0 +
f sHC O3]
ylzy jtesH dz' J
11 | Cyprinus carpio 4 0dzO S O|L + +
12 | Rutilus rutilus ] dzsls9 O | L + +
13| Abramis bramg | sfls tsydz| L + +
orientalis dzj h
14 | Tinca tinca | d dg L 0 0
15 | Abbottina rivularis d¢BBBIsSIsd|0 0 +
16 | Pseudorashoraparva | ¢ d3ztem ¢ d | R, L + +
YyJ BOYte
17| Carassius gibelio #jteijBtW|L + +
¢ OfigO
18 | Hemiculter leucisculus| s stej 2 < | L 0 +
otsMmistctsB
19 | Ctenopharyngodon 1 jdzr 2 0OfL 0 0
idella
20 | Hypophtalmichthys 1 J dzr 2 L + 0
molitrix Is s dzinls ts dz
21| Silurus glanis g 5 d3 R, L +? 0
22 | Gambusia holbrooki | ) O3B 2L |0 + 0
23 | Sandeiucioperca I Br Cdztse |L,R + +
fMkzH OC
24 | Micropercops cinctus | ¢ dzj silstcd | O + 0
25 | Rhinogobiussp. ¢ BztemS |0 + +
toJ ydats 2
26 | Channa argus O BztemC d|0 +? 0
L3 j Gtsdz
Lieofqlstej yojlsmw fHtoj ddizzh j Mise j dzdets o Risa fij ldot®j=
] tm[ sz h j Mise j deddlsi daj tajr Cd® rd, 1-eodj HN Istg edzizO té-lf 35 | dzlf to|
Mo jHJ]dhbdds, df)i BB dzOtclzy j dz
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tdLzdz sOIsr d tBMEZz)yHj dad J

J Is OB dzd Yy 4 1 ftcdojH,j dg H Odzdz" J s
dmMmdzj Hiso Odzdz' = o BHEIS] s o MtcOo dzjstizdiaf ¢ st
Mlstsdzj Isdw . l AatHy Hwtse jH]ddzsets dMmmdzj H
Br dzs ofmlstcj yjdes cetstcOLHB d&jde' hj odHBoS
Mistsdzj Isd (. 14 BTr dzd B dzOtelzy j dzr OBtstcd G j
tctsH O HY dnmlzdzd W, md " 2 G txiejdz ,, dB j da'lz3y .
[ J BHiEcBGORBBO MrsHMIsa O MMisOe © Mtse M j fi
O tedmizdzC j 2.

RalsdtsW OkdzO tj ¢ ftcj HMIsOo dzj dzO OB sSted
sL. 1 d2dzdS st dedzedz@§ k) 56 5 o RO ~tddOdddodzd M 1§
ftej daiszh j fflso jueliptgdz’ = o dHtse. [ HddzMmlse j dzde
e’ B, ZzOMmj dzw s h dd3 L. 1 d2 dzd € sdz' weodzw jlIs
MsMlsOe dzw dz L H j M L d&zOydlsj dz dzglz ® H ts dz¥
ydmdzj dedetsmils: jets Mddz des MsCtcOIlsd dzOMm! .

Ters

Inflows

Assa

Biyilikol

T-AWR

T T T T T T T T T T T T T T T T T T T T 1
0.00 22.25 44.50 66.75 89.00

ccccccccccc

Mg dA csSctcOBRBBO MDA IS COL dzd Bdas % o
stets j dzgdzOV dz0 tsMmdeso Odedd S s4 WWdydj dals
L dzO Yeysitad v & JnftoiysT §f ted Ists € d Adsal ts j tsBiyBdikol i
sL. 1 d2 BAWREdAz) 19 B2 dZOCMEtS] O9BHBR O
1 5COL O] dzd tOh gzegsptc @ g™ igEBMISOo dzj dz
sL. 1 d2dzdS sdqeh JedzdOf B tsects o SHESAtoOdzd dzd h
stsdz! €65 HddzW d3j dz€ ts9 tSH dats 2 L ts5dz' (HB G d&zi
tcOL dzstsB tcOL | CteslsS{BydqS dzdydz" = o9 dHTBSH
sB dzOtolz ) J dzdz'Cas tatsHsjSis yd ¢ dzd ydz" = o dH B9 Istsdz
OB tsted ¢ J dzdz’ 3, O OR@ztetmMScd?2 yijBoOyutss, ¢ Od
ybkyjtetsndzy &3d d MtsmlsQoadzwels 75, 5% ydmdzj c
CstetslsC syd S dzd ydz' A 9 dHSH a3 dz' M § . v fls
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CotetlsC sYyd§ dzdrijfipls OB eatso ) (rn OtcOC Isj todets Hdzw 1
dZi ftci HMCOLE] BB o3 dgw ¥ h d 3dEN 8 . & ipd@Sodddy disB tad<B
f ez yd dedz" § 2O tj L z2dz! IsOIsT ModH jlIsj dz Mmise
1 d2dzd ¢ sdz Hts Mdr ¢ @ . [BMIdjslsdnwy jdz]fiplsdHsjdlsg
tcjLEzdz sOIsT BstcW sBdtsdzscedyj MEsets OdzOdzdL O
odHBse B (IsOBAEZJYO 3) .

sOBEJYBCDL Olsj dzd tOL destsBtcOL VW MtssBh j Mise

1 5C 0L Olsj dz | SHEj d3
tcOL destsBtcOL v jte| }todls|]l sHsSAateOq ¢MO|[L. 1 d2o0
D 2.15 1.17 1.80 2.95 4.58
E 0.43 0.29 0.45 0.74 0.51
H 1.50 0.51 1.26 1.66 2.41
e 0.64 0.26 0.63 0.83 0.76
S 5 4 4 4 9
stsls¢ syd
9dHTBO 2 2 1 2 5
B jd& o' B 88 104 55 46 94
v OB dzdiy@stehN sedtsizcedyJ Meédy fCOLOIs]jazdeCtstets
SL. 1 dJ2dadSsdzr, dedz 2015 ¢@G.
O BztemC d2 nbi £QY L O3B EX® , 1 C L .
] 5C OL O min max M N's min max M N s
L, dzdz | 22 36 30.2 5.84 20 31 24.4 3.18
| |, ka3 |18 28 234 |370 |155 |24 19.6 | 2.46
Q, G 0.129 [0.560 |0.334 |0.1617|0.099 |0.414 |0.216 |0.0812
Fult. 2.21 2.61 2.41 0.174 |2.34 3.17 2.76 0.195
Cdzj slstedm, n=] Irys¢, n=15
] 5C OL O min max | M N s min max M N
L, d3d3 13 46 23.1 7.13 34 40.5 38.3 1.94
|, &3k 11 38| 19.0| 5.97 27| 335 31.0 1.83
Q, G 0.048 1.35| 0.231| 0.308 0.04 0.93| 0.708| 0.2129
Fult. 2.06 3.61 2.62| 0.324 0.14 2.82 2.35 0.627
min T d3d dzd 30 dmaras Gz ¢ i d dzO kT dgtisjj ,H dzj J L dzOyJ dzd W
fMls OdzH Otels dets | tsils C dztsdzj dzd §

=)
O
&
O]
&

ltcjHMIsOodzj dedz" §j © IsOBdzdyy 3 dBOC
COYHBSEets dL odHBo 8Pz ns " disg dzgf 0 g j fipsdz'lsn
Otj OO0 &OSCMdEOd dF = §sCOL 0] dj 2 [ 7
dzj B ZOesftcdwisdesets otsLHj2Mlsadw rR&BGicY M
HOdzdzr | dzj ftsLotsdzwjils tslse jilsdls! , fMmeowlL
sBh dd3 L Octewtm jdgf@RA] j &3 o tSH

l sdzzyj dedz” | dzOd3d toj L zZdz' sOIT fsLotsdzv s Is
1.10detd hjj t©OLdssBEOLd] CoslsCsyds dd
slsdetsdlsj dz’ dets or MsC OW yYdMmdzj dedetsfyls: o sL .
dej ftoj HMCOL 2] s Bj dgv & M JBI MW EMmdzse dw i3 M
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2. ubkh Mokt hdfgo v ) B ZOCGB] &g ™ ks dzf
CteslsSsydSddyd = odHte, das  dzj
BOC d BOd dzF & tOL &j o .

RfMNdzi Hso Odzgdw  of fsczdzgj dz7 65 GO

[ddzdmlsjeflso O ©BLOL B Oded™ o dzOkS g

[ dlsj 6Okt

1. sOhCQOeme. CCtdztedyd MSd2 tyg sk &BEfs d@s Ak g tc
bzJdzdj OsddmMSses kJjLHO// stolzH T dtcj Hdz] OL O
(9 v). vt dusdZbsddusoOoh igs2. 1928. 54 M.

2. steHOSCBB9 A. ¢. [ "B'-A"Emegatd RS @R HABIR. d2Oz$E
guat . 196 3. 279 Mm.

3.1dodzio R. 0. trB" BOMWMpRkdsy: cptzdB G 98 ®AzOh!

4. 1tcOQoHddz R. A. tECtsotsHise B8] 5] af©%z yif dad d&3" etz dac
.

5. [HEdR 5. [Mdeser 1+ Ctsdzsedd. [.: [dt, 1975. 7

6. 1 JefdmOtcriey Oz dzfipj UM s dzsfeifu,sfdstf tdzd e " jiMmilse O
[ d 1€1989.5. 2. 477

7. 1Jwe [ .a. t(t"B" ftejMmde » otSH /[ ufoui-orf HiS] BH ]
‘' 2, 3.

H dzw
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dzls Iz
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dlsr cOEMEd2 W ddzd Odz-ddn®ud) i fis® ©OdStg dalz@)I€ tpaets d dz
tcr Bdzcets ntsLW2Mlsoa O ( ¢IsaA kagnBvadORL@npaiyy , s OL Or
O dzdzs s Oy W O dzdzts 2 OB Is] ftoj Hips @ dzj dzr © tertze fls o @zls § defr
s MdzO, wOMMBskte] Z0 HJEZOBISO kdsstss, L OfOMss f &

tc
JodtsH. bdsAE@siz K¢ r 02" Cdz@ Higsd Mddtseord2d wdBfjO M f d
dHtse treB o tj<¢OR rO2r ¢ d sdcecoOoh.

sdz¢g yjor j: fipfigsfe@R r ¢ d sdeOh, BBt MkzteMmr |, Edztser , ot

ldsdtsedyud Medy tjmMikztemr sOMfd2MEtse st
Wstcdiddtolze Isfw - ftsH otSLHj2Mlsodjd3 € sd3f dzj € f
ststets o : fto] Mdetseo sH dztsce s Mt O, fsmiskzy
tcsr fBER] B YdBO d Ctteditoats? HftesHEZCIsd o da
sznfr]lsacldz,dzts s oMftesdL atsHMIse O, IstsC Md ¢ 5
dsded [ 1, 2
rOl’tsgﬁ)fr]ijq’Q

)

O

Q NI "N

Qq’la@@fdzfm})?dzi) tcr BsatsLW2Mmlse j
dafgssjh R dzOuj dzdigH s o jo sHEEE FH o
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JHdzs o tof Ggg dz@ds™ o Ols! Bdesets  dhd, d HtsdEets
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Rdzls j dgld o desfils: f dlsOdzdw tr B L Ooadmdls fsls
ddzr Isj 20, WdLdsdksedyj MSsets Mimlstsw ddw,
Ists ¢, COoOdztsted 2 detsfyls d H 8 gls  deiipf e M isf' d M of d
tcjHjdY jkmw 5 fCOLOIsj dvd dzOf tsdzdzj daed W
sydetsets d EBHBoaBEB twOYdBsdatsa. [ dzw € tsdzd
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J dtcO. 1 d BBz 2 sdzd L Odzj ¢ O Is |
J agdzv v Mmfwys o), dr bijds {t
J d BtBdB3jd ojhiMmlse L OBIHE:SIsHY ( i
d OlsJGHsdzdals@dzdgzts; vsO¢, COLOf! dtsyjl
Y Isj tow j ftoed {1 Issds 1/ 3 &BOMMr Isj
jJ trBO d BB hj 1dgjtecdd
i h 9 jJ dzdyddz®@ MmMEzlstsydesets tcC
ddf Rdas F sz 4 slstc j B detsfylsd o
MlsO twrB" bkdjde " Os Isfyw .

" Bf fn dHddetsote] o3 dedz” d3 d
tcOL BBdetsy J dzdv dzy G tslstejBdzv s Is € tstcidf@,ls Onf Istinty tc
mMdzOB 5[ 4] .

[Mdzso dzOW L OHOYO d izl s Oy | § i s 10 2 v dz
WWjCkdodtsets dMitd LsoOddw Mt joran toj
jesftedwisd?2 5 tstcc Odad LROMYfidf] Hos oe@iEEIC s  thdHa @ic
MdicHO fJtosotsHIMY GHhdotj &3 dedzts iy dL 2y o
ud fad
H

©OIFgo

4 dedzts MistE(MIs Ols § dff dsH 89 dIstsMmis d f sdzse 5L t6

[ jsHdCO dhMidj Hte Oded" §dlsOded™ o' 8 o §
Isj ted Odzts o , sBtcOBtSIsC O -ChyftdhHjjuss Rd3ts & 5 O Cylsjtsdalz
Wictso OW BtcOBBSISCO sz yj dede" = BOIsj to d O dzte
SBLOBBISCO yYditcsosets KOjdOkO, O IISOCY
fHj ZOdzdzr = ot otej &g dhmMmdj Hise Odzd2[ 5] .
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Iz H O Sander Iumoperca) o) Isc[t]’c[udz,Ir , nd T def ©4 |
diBzh j Mlse j dedets s dztsH * tcr B . ssdzr €5
Ot Ismw  § dzO dz$ Is sylgCdglztsdf Oagd .dz¢C g dgdg S ted Isd -
dzd, LkOC CO¢ YBHABHWHN e CBtedO® H v
) Bt , sB" Yydzets Br 90jls BOds. 1 sdzts
JasHWYIs dzO " dh detsj ff dis3o0dzdggds @A SHzd e
Jd ndB@ WAsd M dztsy G dlsOdedy . Jded Y tslstej B dzw ¥
smdzr 2 MkEHOS o dstey ¢ dIs O jCsdipl Ce=i20, 0 d@
tcj BV jIs o tsB dzlz, yd ~ sdz fzL Odz€ O. 1t
SsBteOLdz jJ, GdzOodzr d3 SBOL A d@ZJL dHT
Hisdg tj¢d r0O2"¢C MEzHOSC fdkOjlsfmw ot
Jlstesor n tor B. Il YJd&EHECOR ~dhddCO i
dzt , Jjtwh, cckmljtcO®, yYjratsdy , f dizslse O,
9 MHjydBsd X jdzEHC OO0 @idzH OF BH & O dif
CoOte! d hdftse CO.
5 ddesetsdzj Isdzdd3 HOdzder &3 ( @B @S 1 )dzOyH
Ob' ROt jtcj dzj . 1 dz "5 Ctsdzdyj mMseats o
| Clstey HdlsOdedw ~dhded C O, tsBEMZISY dzj dzfs
Hdfgdc'j Misd dzj toj Mistser 2 f jtodHT ter BT
sdzt hs2 Jdzsh OHd d ftojHMisOoadzwels MmtsBt
tcdiso 52 tsBi jClIs.

OB dzdif@zsL tsdzj Isdzgd j HOdzdzr | 5 fdlsOdeds Mk
I SH' dMfmfdzj v 2001 | 2005] 2007 | 2008 | 2009 | 2012 | 2013 [ 2014
ssdkzdyjMmlsets | 20 | 10 | 100 | 11 6 8 25 | 13
[ &zd dz0, M3 4862 | - [ 3640|3965 3850 | 3647 | 39-60 | 50-59
I jfm, ¢ 870 - | 715 [ 500 | 520 | 164 | 515 |1147
2210 800 | 2600 | 1735 | 1390 | 1772 | 1816
dzls 1,16 | - - - - - 1,30 | 1,1-
Al 1,46 1,5
dzls 1,08 | - - - - - 1,27 | 1,08
Is d
dzH
w

LSS
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e v I
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g4
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dz
¢
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1,41 1,39
0,84 | 0,05| 3,9 0,9 1,0 | 0,06 | 635,5]| 45,32

s/ st
ssdzd yj mise ts 8 7 12 2 0 2 12 2
NJ dzH € B9, h

l &BOj, CBEHO MjetsdzjlsCd jh gtsHzfo f EO &R
2-dzj sC O3 clkzMmilsj ter f dztslsor d ECdzj d, ¢ s
By ZzSsotsH! §J [ 7] .

[ stemMCs2 fjtedtsH ydLdzd MEzHOCO, C0OC
OtcOCIsjtedLEzjIsMw joets dzOclkzdzsds d s sted3s
6 -~ SHA(EIO A Yo Bd, fGtedujd3 & BESd "tdB ¢
Os IsfMw dzjBtsdz' "dr tOL A tetse MkzHOYS< d,
¢cd [8]. ] 2006 ¢G. fs5 dzOBdz¥ Hj dzd W «
MisOodzj dz:. o B AZIS?2, dzZj hsdRBB B ™ 29 Od3d,
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9 tsB dzO T 38
dzj 3 -
B' yts¢ 6 52
Cdaz ¢ O 68 5
Olsj ted dzO 23 3
SsO¢ odHdts L IsOBd&dyYy"r HtsdzY COYHEBSEB 9o dH
f 5 WOy Ideddejdeismdetse dzgz tetsdz? o Y dlsOdzedd r~c
o Oo Mg fgdsji Bt6 jJyts < . { HA&OC 5, d dzls § dzfnd o dzts s -
Vtedyddets?2 fdedy  dedw ddzls defpd o detsfylsd § dIs Oded !
fomdzzy ddz Isj &3 j cOlslztedz 2 W OC lotsta.”  sHiezfIs dinuzj HIE
MemMlsOo dzw jIs 25A 4.
RL 9 J Mmlsdzts, Ylsts odHBo 52 mMsmMis©e dhd M
sBdlsOdzed v , 6)4frms@)qu;JtGﬂz@teG)lec;lthﬂsjlsq’aQBq’Lm@msﬁzb
dLdBj dzgj dzd?2 " dhdedC O. t OfmatsyHjdedj MsMmisOe O

te OL dzd ydz' A tc Gl tfdf] tc dy' o~dzv jdlstdnw dzOd B tsdzj | 9 Oy
shdzOB dzv ¥ h o5 2O W  j dzdesls! o dgzlstcdo dH o @ 7

[Mdzso dzr &3 sBI jCIstsdE f dlsOdedYy MEZHOCO o w
Wy dzW dzO iy Cdd €O, YOfMsslsO ofistej YO, j dits il
[ s sdzded Is § dzf @2s Rtcfdz®,d3 B " Y& d .

VU MjcesdjlsSCses ofjn odHtss odhddSse M
COMmh diew j s M jSlste tor Bdescts §dlsOded™ (lsOB
o zOYOdzj zjlsO MmMezkyddkO Sdd $O. 1t &jtj
dL &®j ded dzipw , d o MmjEdsY @) d Edz®" )zl sddase B '
Hisf sdddlsj i desB 2P T ddz SO (5 %) .

s OBz y@HIBOots?2 MtsmMisOe Hdhd MEHOCO o Wit

[ it
] sLtcOmMls MEHOC O, GBH'
1 2 3 \ 4 5 \ 6

sddzr €O, Q@ sddz{ sddz €O, Ols| 1T ys¢, Ols
Br ysd, ofts

{ mJ dz
] 5L thppsOC O, GC6BH'
0+ 1+ 2+ | 3+ 4+ | 5+
1rysd, ¢€q¢ 1r y¢ Irys¢, ofs 1 ys¢
Ols j tod dzO
] fsmdzj Hize M d§ GBHT f dlsOdzd 4 n OtcOC Is j

tcOyd sdetsd3. -dij lsalzdf@dj dfdgjtcedtsH o Mtsmls©e Hdhd o

Cddzr €O, dzjh, Olsjted dzO MmMsiis PO dz, H® B O fatzj 4s MY
1 ©Oder mh Ow  ddzlsj dzd o dzts s ¢ Cstedzd ¢ d Blisd

sClswBtw. l t¢lkwBty ~dhdd¢ o Bdzr hjdg Cts

dzOd B sdzj | HsMiskzy dzr 2 BOMMse r 2 ¢ st 3. J w

fMdzd y ©J sfw, SH dzO0 O Isifle DM sty @Pdzv | Is
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J‘4trz,(Eandervolgen5|s‘.;q’h dzo[u(DJIs MM fjoets Yj G
Hdzd dzr Cdts 20 &R [HEZOSC jcets dGsdsH!
tcr B ot oatjd@w MEOIO d dO tsizswa, ddscts
 Bjteh O HAzddsRdHjits f3td] sddzOs O Is o jIse d Ml
tcOUSd, TOBAL@sijd3 dduyddetd ~rdetsdsdddH, Mk
ro2r ¢ o Y jdzzHC OR ddzsH' 7 f s sMzgzdpFu § B
® Btsdz hsdz Cdzdygj Mlso j .

Ittesmd §dBPEBMY §sulsd dMmE s w'desty Az’ dg
jets fighjdS ow: , jth, EBSdjv, hHdfsesCO, B
COtcf soern d Skdjerrs tr B, 9 Issd3 -Ly@ Mmc
slsdatsdlsj dzt dets EZLCBEB EtedzO B jteh O tOL d3,
7,5 Mmdz [10].

VL diMmdz HigaeOdpdR', » 9B d¥ dzj 2014 CGBHO HC
3 Mz, ojfMm Bl 290 Hts 353 E. wlilsjtj
o 52 Cdis ¢ ) shdztseo dzsdz Mtsfls ©o dzw dz
BB dzv tetse o Y j dzEHC On B dZOtlkzy j d Mmd

L‘CI—Q—-(,Q

rtsde fzmisr 2 Y jdEzHiCtse MtsMlsOoaddzO 50
j &z H C 5o tc O%sdedz 1 1els,MDY Is ¢Cdh jyded €O L C
dztsy § dzd W 3] , Yybsts MmModHjljdz Msakzjls & Is
esh OwW [ 7] .
r J to j(Aspiusaspius)d W o dzv j Isfqw df w3 defimiisSoty dzo r tc ©
ddSCtsds dL fMmj B 2Msd Bdz&EDtc t9g 'teq -~ ®! B dzC
dzd ftslstcjBdzW jls 3§ dz€ dn tcOC ssBtOL da"
dz" 90 h i ddyddetsS d SkCtdst =R dttsdssd
sSHE. -] dovwwezungzd dfj cfpds Mj ctsdzj sCd dzOyd
Ctso, dBdzscH! otBdZf, ckfMmlsjtr, ESCdjd,
dgsH 30 % s &OMMr omj2 ddhd. r gt
dz¥ ydlsj dz dets to" Bs52 .
rjtelsoOdsd »jtejnrn O MisOdzsovw BMmMuzp @ des d [z L
slIsCO, CobtteOY dzj Lotdzvjls ftotscdzslsd
Jorh-DhlssB HAzdde Mk daBREHcS dzs j O
jHd oMmjm Gy dedjSies,o . MkzH OC &y jls L OC dzts|
% Bls Hdf@z NHASSO51D%.
1dai3s?2 qjtin fOSIduimscd dzj Ssteddlk
ftcOQo dzw j Ismpw  dzO dzj 6§ Mls. 1 sfpdzj d¢C tetsd3y
st 2O f 52 BBOIs HOY J dzd dzC z ¢ tcr B Iz. ]
fOHOjIs dBtsets yjswayRiw CiEBK)| dged f d3 Mis @'
MMlsOdzgso dzj dzgdwvw Mddz tr BO MmMdeseo © dzO0yd daC
Wodzj dad j B3 dzOfMj Stsd3r = Y jtejnm OS] OCIs(
H' YkCte, d&kzr d Mtej SsL [ 11].
Jtednrn, tltsBtOdzdz 2 dzO HdddisiQidzdtg © Lod3jdie dz,
nd3, 9JMmM I 854 HB 1269 aG. L 100%
sdzdgj dzgdv s hCOdzj 1.1. [ JiBJjHJOO dzj
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.- xe"’ho*e.c’° m*aco'*xa
fsls Oo dzv zO@ § jtoj o Otej dzdzOW § dh ©. witBjd6 dzd 2 d
Tsws s WBYYHY ds Odzdatsfyls d 3 § toj » O iip6-f,B4O o o dzd :
fts s OIS, 66. votsHAG j §sSCOLOLjd] BT d&d

fesh dr o dzjls (kkOsd. 4)[7].

5OB d&Zdif@zs& sdzj Isdzd j HOdzdz' j 5 §dlsOdeds ¥ jtej:
(200022014 CG¢&.)
L 5H' d Pigadj2n | 2001 | 2005 | 2008 | 2009 | 2012 | 2014

ssdkd yj Mo ts 10 10 11 10 10 5
[ dzd 20, M- 4251 | 4250 | 2651 | 37-561 | 3053 | 4451
I'jm, ¢ 700 800 160 210 530 854
1400 | 1350 | 1180 | 1050 | 1280 | 1269
L WWdydg dals| 1,35 1,70 - - - 1,65
q Is O dzdzts fy Is ¢
& Is s dzlz
L dudg dzls| 1,23 1,52 - - - 1,52

§ ==
&
7]
=)
WQ—
o,
=

X Vg TNV > NV
- FIOSSFINSGE
B

O ==

jHdzd?2 ddzi| 0,05 0,06 1,65 0,09 1,15 8,46

i tsdzdzj ded W

dzd yg Mo ts 6 5 2 5 3 0

dzzH ¢ S0, h

gtsd3 (Sil uriussdh gzZOanits)B O, fJlsOj Ismw i to]
Mizdd ¢ On Sted dzsd ez ifdddo i3 sdin< g M) &
Ctsdzj B Oded v 9 tSH' . 1dh iz BOdzr C ts9 mts 3O mts
~ndJdas d&3d H, 9 J Mdzv dz€ d , 9 SHWdz § Cdzsyr d
CGdzso OMiIsd ¢ d, O OCYJ dZzd yddz¢d d dtsdztsH!
ffd etsdzj sSC s 4 Md3 Hdaff dAS2 , MB W erOHiFE)BdS g didd fr
fdhj2 Mo, J d Htsl]’tsdzde“ls Ctelzff dz" | dz0OMmJ ¢
dzveclzh Cd, Gter L zdz d HOYJ fisdyr ( sMmtsB J dac
ftej Mdzr » oBHB] BOR oLtetsMmdzr | Mg JdIlsO¥ Isipw
o’ B, Cslbedz) | dBdsc sydmdzj dzdzr 1 CoOtc i @ dztlztizds, t
sCkdzgj or i3d, B ySwsor dgd, dRwBdtsH! ¥ Mjlstetsar A

] 2001 G6tsHIz, o jMmdes?2 ddhjoeor j Cdi3¢d Mt
mMtsmistsw dzd dzd h ¢ dL BGHAdsc® B 3 odss tH Stdiy d3if s
ftedmrBHd dzcM! 9O IO 0Q.Mtso 6

] 2008 GHE MmMBMIsO9 fdhd MO Wtstod3d t
I Mdzso dzr d3d BB JCIsOBd § JlsOdzedw Msaf@ daE'. dzdR:L ¢
cOCstsBtcOLdzr =« © Hdh jotsdy ¢ RhithColhfnoffetedthrfisit Is mls o s

0
o

uld , dzs HBsdzW T Q®ts dzf 9 §tEECPJIsOdzedw £ Msd3O
&z Matsy, btd ¢ © 2007 6. o fdhjotdy Ctsc
s jSCIste fdsOdzdy MsBO © 2009 GEBHE BT
U J tec oH. djversicolot cOC BB tcOL dz' ditypanis s dzdzstdn CBtdso] d
&Bq dzp dz' dz" i3 o & sz dzd Mdgeh .J dedzlz ¥ shdeseo z  f dP
Ujlo jtelsd Wsttdidtetso OdzO tr B O. | Iststetsilsj §f j dadzt
ftcj] SBXZOHOddjJ &3 CttOBO R. harrisii. 10 HB
fdztsy dzs Mls d ftedntHddsh! B4 dzj 4  @hYs d wBOM M’
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L Ote Go[fnlstsq’tha (Ddzdzr | @ dZJBtSdZJ hda €Ctdzdy
tcr B, SJtQtSWIsdztsfndzle@Eizszf¢1@qzc[i]Btst54 yJ tcoe j

l 2012 cetHEkZ MMmMisOes fdhd MO W tstcds
(31, 31%) . Bl JCIsOd3d § dI8@dzdd* dpesddslzg’ of

I sBdBEs B’ , Mod flkicjBdvd O SEE EOL &
ssdzdyjmMses ' B, oLWIT B dz® dMmidzj
f OOk lster , SHIWWdydjdds' bfdlOddzsflsd ¢

ftcj HMIsOo dzj dz@ o IsOBdZdyYyd 5.

U OB dzd- [y ets B tsdzj Isddzdjj fHO A JlsOdzad e MO o j ) dat
(20082012 GG.)

I BH' dMmfdzj Hise Odzd 2 2001 2008 2009 2012
ssdkzd yj mMsots ter B, Nis. 36 13 15 2
[ dzd 20, M3 5393 37-84 4069 | 5071

G 8605400 | 350-4800| 780-3500| 820-4100
dydj dzs k4§ dls ©dzd 0,681,06 - ] 3

dqydjdzls E§ dlsOdzd 0,621,02
q 2
J

dozo j € dzOf 1,3 0,65 0,2 1,48

Misots §EkMmisr = » 18 3 8 0
I ftkSlktej fdhjets?2 vyjfd odhdr j to
bieso jdzd, WodWwi! OC tcdjORDOMY . kO dig wjOds

mMdzd » O¢ Is fdh jolkzs CtodeS ztej dzyd © BB3j Y HIZ
fMkh jimlse j dedes bz yh OW bEhasedw §dlsOded™ o
Idzjj 20% o twOydtsdsgj eofMmjms ~dhddStse
BOMMEser 2 ftesd Masesr 2 odH COC ots dO,
oJMmidedej i3 BIsC Stcd3d ofmMdr ~dhddCtse. S ¢
slsdtsimdlsmy §dlsOdzedy Bteec OdzdL BOABJ, fMtsfls G
tsqu’lsdzO Clss o Mo dtsdy, IskotsHdzr J ' B

o 1?2 Ckffj Wodw,jsmMwhmgbhEjicOon ¢ &k
uocq@ SBELOL 5, ©OMMAEOlstcds OW §dh jor

dzj dz' L w lso j ey H O, Yls ts Bj Y HE dzd d3qd

ROf oWy jdde" § Ydh jorj Glsdesh jddw. 1 0fted.

¢ 5 disC qwqmzsmbasaowmpaumw@ ids Y & Is teoj B
Ctsdzd uj Mlso @M:1, 2 % & escz'oi jOfPlz ,4 %z ffss BG ME. [
Hokh odHBe tOL dzOWV ftHeQ ¢ O tisjs H{ st ¥ O j Is

sktsydlzs otHE, OomBddibr Hdtgj GEOPB O] Is

[ sdztsH! tOMMdisiste] dzdztf & j A g B Ojsls tOL
Cd, CGHj btsWduimSdj Ekfmesedw, ¢0¢ d

Isd 3O dz' dz" . l Mmewcrd fm {1 Isdds, Hiclzd H dzv
dzr 3d ddh jor dsd CtsdzC kztoj delsOdRd dzj W o dzw s
1 Of oW ) j dedzOW f d h j otOW dztOtiEEl ZHodrdzy d3® dz's €
BjthO dzO twOdedzdr MIsOHdwW A twOLadlsdw, ¢Csc
S BERO Msoaf OHOs s [ 14] .
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[ dlsj tOk©O

Rodzjo 1. u. CCMf Jtedd3gd dzls Odz dzOw | C stz &HYT o T:d Is O
1dh jftesd3d LTH2GHSG, fil 950 .

ztsthGAqA dlsOdedd d fHdhjoerj oLOdBsBIsdsh jddw tf
1 dh jftetsdzdL HZI2sQ .95 2.

1 S sdzymCld?2 CCsdzfsecdw ] i OW hiC36dZO,M.1974 O.
[Odglsj2Wjidz 1.1. d Htc. wklsyde i tdlsd3r § dlsOdedw
ftoj Mdetse tsH dgted BAdshOddkedn ~dhder » trB d dm oL Oddststsis
stee Odegd i [ BOBRZJ19@RB®. w. 3

AtStolszddOIlsBse Of jlssHdSCO dLbEkyjddwy fdlsOdedw ~dhde n
fdlsOdedw tc" B 9o JjMisjiMmilse j dedz" ni 26hRdztsip.dw s, [ . @ o1 ¢
[ Odz S50 0 | delzsmiddnsg glsOdzdw tsB ' € dzts osj Qe ¢ fisdH O
cO2B8dzj: IsjL. HBCd [ JiJYHEXRZOtSH &ZOW CtsdW. 68 Istet
d 1 Ctsmdipldsjieds@=. R4 11 t 661, 2003.
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