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Table NO.1

Proccessing of Alluvial lleavy Mineral Sample

|

Alluvial Sample

Volumetry of Sample

Panning

Vaiumetry

Study Volume
Heavy  Liquid

}

Yolumetry of H. Mineral

Separation

Fraction

Magnetic Separation of H . Mineral
Fraction

Hineralggy Py

ol

Grade Calculation

( ppm)
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Table NO.2

Proccessing  of Geochemical Samples

Sample

Seive -20 mesh

|

Seive - B0 mesh

l

Study Volume 20-40 cc Doblicate
il Sample
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PARAMETERS OF GEOCHEMICAL HALOS OF DEPOSITS-MODELS
(AVERAGE CONTENT)

fmmmmmmm- fmmm e mmmm oo dommmmmmee—oo pommmmmmmm e +
: | INDICAOR - ELEMENTS | PB X IN | !
' DEPOSITS+====t====~ i et + mmmmmeee- : :
! Koep IOBB 102N ) rN0s S eS0T |
feperro— e EEELE it pmmmmne et bt tmemmmemcaan- +
! FL199Y 268 1393 51 756 ' TRESHOLD |
' SONGUN-110,69} 0.2 | 0.26  0.59 | 0.15 'CU,PB,ZN: 100,
: I 802 Les g AR, 2 | ddb | | MOv: 8 PPM;
fmmmmm——- et R EEEE EE frmmmmmm———n + :
'WESTERN 1206 1205 | 164 | 28.6 . : :
'FLANK OF}0.5210.05 | 0.09 | 0.34 | 1.3 | :
SONGUN-11107 1102.3) 14.8 | 9.72 | : :
$ommmmm= pommmdmmmee tommme- $omommm pmmmmmmmmmm - + !
'WESTERN 1214 1365 1177.6 ) 12.1 | : :
PANOMALY 10.2110.3 -} 0.24 | 0.08 | {51 : :
3 (VRN LR s : i
fommmm————- et pmmmmm- pommmm- et bt $mmmmmmm - +
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Table2.3

Average contents (ppm) of indicator elements

and their multiplicative ratio for dispers mineralization

(Astamal deposit)
indicator detailed soil sampling streanm sediment sampling
¢lements | Scale Average PbZn Scale | Average PbZo number
CuMO CuMO "
Contants _Contents of samples .
North lead . 27 _ 15 %014
Part Zinc 1:10000 294 50 1:109000 % 12 015
Copper 252 14
molyfdenum| 4 U
South lead 375 ! 14 9031
part Zinc k) 11,0 1:19(}000 742 45 W17
Copper 3 12 %016
molytdenum 48 19 k]

4o




Table 2.1
Average contents (ppm) of indicator elements

and their multiplicative ratio for outcropped mineralization

(Sungun deposit)
indicator detailed soil sampling stream sediment sampling
clenests Scale Average PbZa Scale 'Avcragc Pb.Zn number
CuMO CuMO
Contants Contents of samples
Zioc | 110000 | 393 100 | 120000 | 158 112 | N1
Copper 119 287
molybdenum | 7% 3
Table2.2
Average contents (ppm) of indicator elements
and their multiplicative ratio for. . blind mineralization
(Sungun deposif)
indicator : detailed soil sampling stream sediment smpﬁng
elements | Scale Average Pb.Za Scale Average PbZn number
CuMO CuMO
Contants Contents .| of samples
lead | 365 160 N4003
Zie | 100 | 18 | 25 | 120000 | 18 | 24 | NeOOM
* '/
Copper 214 J | @
molyfdenum v : 67

I
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TABLE 9: PARAMETERS OF COEFFICIENT ZONALITY IN DARALU DEPOSITE.

f

PB.ZN

CU.MO . | PB.ZN
CU.MO
x 35646 | 25780
NORTH [** 0.5 0.88 1.06
PART  {*** 21387 | 22711
44413 | 428 290
CENTRAL 0.87 | 0.68 = 0.007
PART 38639 | 290. 38934
684 1440
SOUTH 0 - 0.975 | 1400
PART 0 1404

*  AVERAGE CONTENT

*% COEFFICIENT OF MINERALIZATION

*x% CANVENTIONAL PRADUCTIVITY
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The application of the geochemical maps for investigation

of the base line of the environmental pollution.

By: S. Kousari

The application of regional geochemical data for foundamental research and
investigation the base line environmental impact human, and animal health during the
second half of present century, specially the last 25 years before the year of 2000 became
into the world wide attention and consideration of the most countries.

The uncontroling development and growing the industries all around the world cause
to contaminate the environments of human and animal lives including the hydrospher,
atomspher as well as the biosphers. so, taking into the consideration of taking the
advantages of the present data specially the data related to the earth sciences, could be
useful for the basic factors of the contamination of all kind of the environments.

Geochemical drainage analitical data can provides the wide range of elements
distribution in the most enviranmental base line such as urbans and subareas of the cities
and the industrial zones.

These analitical data could be used for the most foundamental and basic national



plants and projects suchas exploration and mining, water resources, agricultural
developing roads and dams constructions, birds and animals reservation and the most
important usage named, "environmental pollution",

Geochemical maps based on the systematic sampling and analysis of rocks, soiles,
stream sediments, lake sediments, surface and subsurface waters and vegatation identify
the elements distribution and concentration upto the unusual increasing grade which is
called anomaly zones.

The main sources of environmental pollution are devided into 2 main groups, such as
geogenic and anthropogenic. Geogenic pollution is related to the natural increasing
elements background and the anthropogenic contamination produced by the developing of
industries such as chemical, pulp paper, ferrous and nonferrous metallurgy and the
developing of the cities.

The present of the huge numbers of analitical data could serve as a great potential for
the basic research to investigate the environmental pollution base line. Comparing the
premining data with the present situation of the analitical results introduce the increasing
background of toxic elements within the environmnetal system.

About 3,000,000 chemical analysis of rocks, solls, stream sediments and waters which
have been done during the last 50 years of various areas of Iran, can provide the national

base line for environmental pollution. All the technical facilities, and the high level experts in



different governmental and private organizations specially in Geological survey of Iran are

the most scientific potential for the project of the national environmental base ling pollution.
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Heavy Metals pollution in Anzaly Lake sediments, Northern Iran.

Soleyman Kousari
Department of Geochemical Exploration, Geological Survey of Iran. P.O. Box
13185-1494 Tehran-IRAN

Abstract

A geochemical statistic parameters have been done base on the analytical data of a previous
geochemical exploration in Anzaly lake to identify the rate of heavy metal concentration and the
primary sources of the lake sediments pollution. The enrichment factors as the coefficient of pollution
of heavy metals show that the concentration values of Cu, Pb, Zn, Cr, Ni, TiO 5 , and Fe 5 O 5 are
higher than their mean values, especially in easter part of the lake.

There are several main rivers and channels in eastern part of the lake which carry the contamination
water from the industrial and the populated zones, so the sources of pollution of this part of the lake
could be mainly an anthropogenic origin.

The rank correlation of Cu, Ni, Co, Ct..... indicate a close relation with the ultrabasic and basic rocks
of the high land where located on the western and southwestern parts of the lake. Consequently the
source of concentration of these elements could be geagenic origin.

Comparing the coefficients of pollution of elements in Anzaly lake and the most 24 polluted lakes in
Sweden, indicate that the degrees of pollution in Anzaly lake for Cu, and Cr are 3 times higher than
the Sweden ones, but the cantamination of Pb is lower than the Sweden polluted lakes.

Keywords: Heavy metals pollution, enrichment factor, coefficient of pollution. Geogenic and
anthropogenic sources.

Introduction:

Anzaly lake is one of the largest back shore lake, where has been formed by the progressive of sand
spits along the Iranian caspian beach, in late Pliestocene time, near the Ghazian -Anzaly harbour.
(Fig1)

In late 1986, a lake sediment geochemical exploration has been carried out for titanium investigation.
(S. Kousari, and F. Azarm 1986) in 1992, once more, the spectrometric analytical data of the lake,
reevaluated for distinguishing the rate of metal concentration in the lake bottom sediments.

The area is one of the populated and industrialized zone, where more than 20 large and medium size
of villages and several towns and cities are developed all around the lake, So, most of the waste and
garbages of the houses and factories are put directly into the rivers and lake water.

Obviously, the heavy metals concentration and pollution are associated with geogenic and
anthropogenic sources. The main aim of this study is to distinguish the background values of elements



and also the rate of heavy metals pollution by comparing with the degree of pollution in 24 polluted
lakes in Sweden.

Lake Description

Anzaly lake is small and shallow with the average depth of 15m upto 3m. Several rivers and channels
are distributed mostly in castern part of the lake, 5o the rate of input matterials arc higher than the

estersevafl, Every year more than 1,000,000 Tons of loaded materials are carried into the lake mostly
by the castern rivers and channels. Consequently, the eastern parts of the lake were changed into dried
lands, most of these dried zones were converted into the farms and housing lands before the raising of
sea level in recent years. ‘

The loaded materias are essentialy composed of soluble organic and nutrient materials and unsoluble
sediments . (Table No. 1) (FMoztarzadeh and ete. 1984)..Most of organic and nutrient materials are
us¢d by plants, so, the growing rate of plants are too high. Many western parts of the lake became as a
real swamp or dease marsh, but the eastern part of the Anzaly lake because of the highly energy of
water curtent. still saves the characteristics of a real lake.

The extent of Anzaly lake in spring and late winter seasons is amounted to 400 km 2 , but in dry and

hot seasons, reduced up to 240 km 2
!

Geologically, the lake has been formed by the developing.of several sand spits on the caspian coastal
plain where deltaic deposits are the main part of the lake basin. (Fig. 1)

i

Fig. L. Simplified geological and geographical map of study area.



Methods and Materials,

As it was mentioned, 52 bottom sediment samples were selected from the first 10 cm of top sediment
layers of lake to identify the elements composition.

Al the samples were analysed by the emission spectrometry for 8 major oxides and 13 trace elements. .
To find any genetic relation among elements, rank correlation has been calculated (table 2) and to
idetify the rate of pollution the following equation and the statistic parameters were used.

1. Enrichment Factor = actual concentration

(pollution degree) background value
[ N Materials Ton/Year
1 Nutrient Loaded 700000
2 Chlorides 186700
3 Sulfides 89900
4 Phosphate 213500
Table 1: Aneual Loaded Soluble materials into Anzaly lake
Fel03 100
Tioz 062 100
Ni 077 053 100
Co 070 08 0B 10
Cr 042 06 036 066 100 !
Zn 017 04 026 023 020 100 i
Pb 020 027 03 03 026 052 100
Cu 061 03 07 052 028 055 043 100
Fe203 T2 N C C Zn P Cu

In order to find out the degree of pollution, the results of the enrichment factors of Anzaly lake
should be compared with some other polluted and unpolluted lakes as references. By this way, the
mean value of the enrichment Factors of each element for all samples are divided by the same mean
value of the enrichment factor of elements of the polluted and unpolluted lakes in Sweden. The results

are shown in table 3,

Table 2. Correlation Maerix in Anzaly lake.




:Bnmnla Mean 1 Mean 2 Mean 3 o] (=] Refarences
Cu 12 o 7 1 a3 M. Wallsten and 2.
FAPD, 17 n 4] 125 [Fy Dressie 1980,
n K 2 181 121 1.4 Dressie 1962,
IHaCT 191 [ o 1.10 a1 Dressie 1960,
. N M a J. Ingeric and Etal. 1083,
Mean | = Mean of Elements in Anzaly lake
Mean 2 = Mean of Elements in Polluted Swedish lakes
Mean 3 = Mean of Elements in Unpolluted area in Swedish lakes
CP1 = Coefficient of Pollution in Swedish lakes
CP2 = Coefficient of Pollution in Anzaly lake
+ = NiGrade of Pollution in Dalalvan River Sediments (Sweden)

Table 3: Comparing of Pollution in Anzaly and Swedish lakes

The relative degree of pollution of the different elements are classified into 4 groups. Background
value is less than mean value of each clement, content. The third class of pollution range from 1 to 2
folds of background, the second from 2 to 3 and the first class more than 3 folds of background value.

|

Results and conclusions

Bas‘:d on th 8 distribution maps, of elemeats, the following conclusion have been revealed:

1. The distribution of heavy metals contamination show that the eastern part of Anzaly lake is highly

. poltuted for Cu, Pb, Zn, Cr, Ni, TiO yand Fe 5 0 5. There are several rivers and main channels in

. the'eastern part of the lake which carry the heavy metals and toxic materials from the industrial zones -

and populated areas, so the source of pollution for this part of the lake could be mostly an
anthropogenic origin.

2, The results of the correlation matrix (table 2) indicate  highly geogenic relation between Ni. Cu, Fe
50 5. M0, Ti0 5, Co, Ga, and Mo. These clements have been distributed over than 2/3 of the lake
- area. A wide sequence of basic and ultrabasic rocks are existcd in the westem Pre-Pliestocene high
land, therefore the main sources of these high grade elements specially in castern part of the lake,
could be the ultrabasic country rocks, but in the eastern part of the lake, besides the ultrabasic rocks,
the anthropogenic sources should be another factor for increasing the grades of the heavy metal
elements.

3, The maximum contents of Pb and Zn both are more than 1000 ppm and the highly contaminated
zones are clsoe 1o the Anzaly - Gazian harbour and this is because of the ewistance of the

industrialized areas in these cities.

Theé downtown of Gazaian and Anzaly cities are conected directly to the north eastern part of the
Anzaly lake. This area are too populated and there are a lot of car reparing centers, garages and bus
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terminals, where could contaminate directly both air and water, There is a main channel that cut
aceross the down town and carries town and carries the huge waste materials and garbages, specially
the exhausted materials {rom the car reparing centers and bus terminal into the Anzaly - Gazian
harbour. By this way the lead and zinc pollution in this part of the harbour are directly related to the

anthropogenic sources. (Figs. 2....9)

4, Comparing the Coefficieat of pollution of Anzaly lake and the mext 24 polluted lakes in Sweden
reveals the degree of pollution in Anzaly lake is 3 tuies higner thaa thie Sweden ones for Cu, and Cr.
Except in Anzaly - Gazian harbour zone, the contamination of lead is lower than the Sweden polluted

lakes (Table 3).
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