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Abstract
In this investigation, soils, sediments and rocks of urban areas of Kerman studied to assess the degree

of pollution by minor and trace elements as a consequence of anthropogenic sources. 37 samples were
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collected and analyzed by ICP-MS for 30 elements. These concentrations were compared with envi-
ronmental investigation limits. From this study it was possible to observe that the fresh rocks (lime-
stone) near Kerman city contain relatively low concentrations of majority of major, minor and trace
elements as shown by background values. Soils of Kerman are anomalously rich in some minor and
trace elements. Most of the soil samples displayed concentrations of these elements higher than natu-
ral background values that which suggests an anthropogenic input besides the rock and sediment influ-
ences.  The accumulation of these contaminants is likely to accelerate as a consequence of rapid traf-
fic? economic and industrial growth in the urban environment of Kerman. Geochemical maps of some
major? minor and trace elements in the rock, sediment and soils were produced using geographical
information system (GIS) technology. Geochemical maps showed a increasing in concentrations of
some potentially toxic elements from rural areas to Kerman city center. The most polluted points are
caused soils close to battery repairing stores or discarded batteries and machinery oil painting
(Pb>5000 ppm). It seems that traffic and wind- blown dust are responsible for high soil concentration
in some of elements like Pb Cr, Sb and Sn. However some of elements Be, Ce, Ga, Hf, In, La, Li, Nb,
Re, Ta, Te, Th, U, Y, Zr did not show any pollution in this area. 

Key words: geochemistry, GIS, major, minor & trace elements, Kerman
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²ìýò|ºñ†¶þ€ ìñ†ÆÜ ºù±ÿ€ ¾ñÏ}þ ô ìÏ†¬ó ìþ|‹†º~ Ú±…° â±Ö•. ‹†

‹±°̂¶þ …üò ðÛ»ú|ø† {õ²üÐ ¶Ç¥þ Îñ†¾± ¬° ì¥ýÈ|ø†ÿ ÆŒýÏþ

¤†ºýú|ÿ ºù± ‹ú ¶í• ¬…̈ê ºù± ô ì±…Þ³ „èõ¬û ô ìý³…ó ¬̈†è•

ÖÏ†̂èý•̂|ø†ÿ …ð·†ðþ ¬° …Ö³…ü¼ ÒéË• …üò Îñ†¾± ¬° ì¥ê|ø†ÿ

„æüñ~û|ÿ {Ïýýò ìþ|â±¬¬. ){¿†ôü±2 {† 5(. |

33--  üü††ÖÖ}}úú  øø††

¬° ›~ôë 1 ìý³…ó ÒéË• 03 Îñ¿± …¾éþ€ Ö±Îþ ô Þíý†Ž ¬°

¶ñä|ø†ÿ „øßþ ô Þñãéõì±…ÿ ›õ…ó ô °¶õ‹†– ì¥~ô¬û|ÿ ºù±

Þ±ì†ó …°…̂ú º~. øí¡ñýò …üò ¬…¬û|ø† ‹† ìý†ðãýò Îý†° ÆŒýÏþ ¬°

¶ñä|ø†ÿ „øßþ ô �õ¶}ú|ÿ ²ìýò ìÛ†ü·ú â±¬ü~.|

‹±…¶†¹ ìÇ†èÏ†– ìùñ~¶ýò ì»†ô° Ö±…ð·õÿ ¶ý}±… )5691artiC(€

¶ñä ‹·}± ì¥~ô¬û|ÿ ºù± Þ±ì†ó ¬° …Þ±̃ ðÛ†É …² ¶ñä|ø†ÿ „øßþ

°ü×þ Þ±{†¶ú {»ßýê º~û …¶• ){¿õü± 1(. °¶õ‹†– …üò ìñÇÛú …Þ±̃…_

¤†¾ê Ö±¶†ü¼ Öý³üßþ ô ºýíý†üþ ¶ñä|ø†ÿ „øßþ ô Þñãéõì±…üþ

ìþ|‹†ºñ~. °¶õ‹†– „‹±Ö}þ ¬° º±Ý ô ºí†ë º±Úþ ºù± Þ±ì†ó

â·}±½ ¬…°ð~. °¶õ‹†– �çü†üþ ‹ý»}±üò â·}±½ °… ¬° ì¥~ô¬û|ÿ

ºù± Þ±ì†ó ¬…°ð~ ô ¬° …Þ±̃ ðÛ†É ²ü±‹ñ†ÿ ºù± Þ±ì†ó °… {»ßýê

ìþ|¬øñ~€ ‹ú|›³|Š ¬° ›ñõŽ ô ›ñõŽ|Ò±‹þ ¬º• Þ±ì†ó Þú °¶õ‹†–

²ìýò|ºñ�¶þ Þ�°�±¬ÿ - ¶�ë �ù�°ï - ºí�°û|ÿ ¬ôï111

ì¥í~̂ Îéþ ¤í³û*1ô �ìý±°Â� ²°ü·×þ2: ́�õºýíþ ²ü·� ì¥ýÇþ �±̈þ Îñ�¾± �¾éþ� Ö±Îþ ô Þíý�
 ¬° ì¥~ô¬û ÿ ºù± Þ±ì�ó

{¿õü± 2- ðÛ»ú|ÿ ́�õºýíý��þ 	èõìýñýî ¬° ¶ñä|ø�� °¶õ��� ô ̈�á|ø�ÿ ì¥~ô¬û ºù±ÿ Þ±ì�ó Îý�° Æ�ýÏþ 	èõìýñýõï ¬° ̈�á :| )|mpp0001|8(



‹†¬ÿ ¬° ¤†ë �ý»±Ö• ìþ|‹†ºñ~ ô ¬° Ú·í• º±Úþ Þú ºù± ¬° ¤†ë

�ý»±ôÿ ‹± °ôÿ °¶õ‹†– „‹±Ö}þ …¶• ){¿õü± 1(. °¶õ‹†– ‹†¬ÿ

›ñõŽ ºù± ðý³ ¬° …÷± Ö±¶†ü¼ ‹†¬ÿ °¶õ‹†– ì©±ôÉ …Ößñú|ÿ

°ô¬̈†ðú|ÿ Ÿ†°ÿ …üœ†¬ º~û|…ð~ )8591 ttekceB(

ì¥ýÈ|ø†ÿ „‹±Ö• ô ¶ñä€ ‹ú Îñõ…ó ìñ†‹Ð ÆŒýÏþ Îñ†¾± …¾éþ€

Ö±Îþ ô Þíý†Ž ¬° ̈†á|ø†ÿ ºù± Þ±ì†ó ‹ú ºí†° ìþ|„üñ~ Þú

ì¥í~̂ Îéþ ¤í³û*1ô �ìý±°Â� ²°ü·×þ2: ́�õºýíþ ²ü·� ì¥ýÇþ �±̈þ Îñ�¾± �¾éþ� Ö±Îþ ô Þíý�
 ¬° ì¥~ô¬û ÿ ºù± Þ±ì�ó

²ìýò|ºñ�¶þ Þ�°�±¬ÿ - ¶�ë �ù�°ï - ºí�°û|ÿ ¬ôï 211

{¿õü± 4-  ðÛ»ú|ÿ ́�õºýíý��þ ¶±
 ¬° °¶õ��� ô ̈�á|ø�ÿ ¬�̈ê ºù± Þ±ì�ó )Îý�° Æ�ýÏþ ¶±
 ¬° ̈�á : |mpp5|2(

{¿õü± 3- ðÛ»ú|ÿ ́�õºýíý��þ Þé·ýî ¬° ¶ñä|ø�� °¶õ��� ô ̈�á|ø�ÿ ì¥~ô¬û ºù±ÿ Þ±ì�ó )Îý�° Æ�ýÏþ Þé·ýî ¬° ̈�á||:||mpp |00033(



Ÿ±̈ú|ÿ ́õ̂ºýíý†þ̂ Îñ†¾± ìõ›õ¬ ¬° „ðù† Þí}± ¬¶}©õ½ „èõ¬âþ

ÖÏ†èý^•|ø†ÿ …ð·†ðþ Ú±…° â±Ö}ú …¶•.|

…² ¬ü~â†û ́õ̂ºýíý†þ̂ ¶ñä|ø†ÿ „øßþ ›†üã†û ìñ†¶Œþ ‹±…ÿ {œíÐ̂

Îñ†¾± ì©}éØ …¾éþ€ Ö±Îþ ô Þíý†Ž ðíþ|‹†ºñ~ ô ÒéË• …Þ±̃

Îñ†¾± ¬° …üò ¶ñä|ø† ‹·ý†° ð†Ÿý³ …¶•.)2991eruaF(¶ñä|ø†ÿ

„øßþ …Æ±…Ù ºù± Þ±ì†ó ð·Œ• ‹ú ìý†ðãýò ›ù†ðþ ¶ñä|ø†ÿ „øßþ

…² ¬°›ú ̈éõÁ ‹ý»}±ÿ ‹±̈õ°¬…°ð~ ô Îý†° ‹·ý†°ÿ …² Îñ†¾± …¾éþ€

Ö±Îþ ô Þíý†Ž ¬° …üò ¶ñä|ø† Þí}± …² ì}õ¶^È ›ù†ðþ ¶ñä|ø†ÿ „øßþ

…¶•. )2002ibatfA & ruopatA(‹ú øíýò ¬èýê …üò ¶ñä|ø†

ì¥ýÈ|ø†ÿ ì·}Ï~ÿ ›ù• …ð¥çë ô {»ßýê Þ†°¶• ô ð»·• ²ìýò

ìþ|‹†ºñ~ )¤í³û ô „Ö}†‹þ 5831( ô| )2002 ibatfA & ruopatA(.

¬° ¶ñä|ø†ÿ „øßþ ìÛ~…° Þé·ýî ‹·ý†° ‹†æ{± …² ìý†ðãýò ›ù†ðþ

ÒéË• ¬° ¶ñä|ø†ÿ „øßþ ‹ú ìý³…ó 3/1 …¶•. ÒéË• ‹±̈þ …² Îñ†¾±

ì†ðñ~ ‹†°üî€ Þ±ôï€ ¶³üî€ ¶±Ž ô {†ð}†èýî ‹·ý†° ð³¬üà ‹ú ìý†ðãýò

›ù†ðþ ¬° …üò ¶ñä|ø†¶•. ÒéË• {Ï~…¬ Þíþ …² Îñ†¾± ì†ðñ~ â†èýî ô

„ð}ýíõ…ó ðý³ ‹ý¼ …² ìý†ðãýò Îý†° ›ù†ðþ …¶•. °̈ñíõó Þñãéõì±…ÿ

ð‰õó́ Þú ¬° º±Ý ô ºí†ë º±Ý ºù± Þ±ì†ó â·}±½ ¬…°¬€ …¤}í†æ_

¶ýí†ó ô ÚÇÏ†– „ô…°ÿ ̈õ¬ °… …² ¶ñä|ø†ÿ ºýéþ€ ì†¶ú|¶ñãþ ô

„øßþ {†‡ìýò ðíõ¬û …¶•. …üò ¶ñä|ø† ¬…°…ÿ ìÛ†¬ü± ‹†æüþ Þ†ðþ|ø†ÿ

°¶þ ø·}ñ~ Þú ð·Œ• ‹ú ¶ñä|ø†ÿ „øßþ ¬…°…ÿ ÒéË• ‹†æ{±ÿ …²

Îñ†¾± …¾éþ€ Ö±Îþ ô Þíý†Ž ìþ|‹†ºñ~. …Þ±̃ ÚÇÏ†– „ô…°ÿ ô ¶ýí†ó

ìõ›õ¬ ¬° …üò ¶ñä|ø†€ ì©éõÆþ …² ÚÇÏ†– „øßþ ô ºýéþ ø·}ñ~ Þú

‹†æ ‹õ¬ó ìý³…ó Þé·ýî€ „øò€ ìñý³üî ô „èõìýñýî ¬° ìÛ†ü·ú ‹† ¶ñä

„øà âõ…øþ ‹± …üò ì~Î̂†¶•. ô›õ¬ Þ†ðþ|ø†ÿ °¶þ ¬° …üò ¶ñä|ø†

‹†Î™ ‹†æ ‹õ¬ó ÒéË• Îñ†¾±ÿ ì†ðñ~ ðÛ±û ô ‹†°üî ‹ú ìý³…ó Ÿù†° ‹±…‹±

ìý†ðãýò Îý†° �õ¶}ú ìþ|â±¬¬. ìÛ~…° ‹±̈þ Îñ†¾± ‹·ý†° ‹ý»}± …² …üò

¤~ …¶•€ ‹ú|Æõ° ì˜†ë Â±ü� Òñþ|º~âþ ¬° Þñãéõì±…ÿ ›õ…ó

ð·Œ• ‹ú �õ¶}ú ‹±…ÿ ¶±Ž 8/81€ „ð}ýíõ…ó 52 ôÚéÐ 81 ìþ|‹†º~. …üò

²ìýò|ºñ�¶þ Þ�°�±¬ÿ - ¶�ë �ù�°ï - ºí�°û|ÿ ¬ôï311

ì¥í~̂ Îéþ ¤í³û*1ô �ìý±°Â� ²°ü·×þ2: ́�õºýíþ ²ü·� ì¥ýÇþ �±̈þ Îñ�¾± �¾éþ� Ö±Îþ ô Þíý�
 ¬° ì¥~ô¬û ÿ ºù± Þ±ì�ó

{¿õü± 5- ðÛ»ú|ÿ ́�õºýíý��þ ÚéÐ ¬° ¶ñä|ø�� °¶õ��� ô ̈�á|ø�ÿ ì¥~ô¬û ºù±ÿ Þ±ì�ó )Îý�° Æ�ýÏþ ÚéÐ ¬° ̈�á| : |mpp01(



ð†øñœ†°ÿ|ø† ‹ú|¬èýê {í±Þ³ …üò Îñ†¾± ¬° Þ†ðþ|ø†ÿ °¶þ ìõ›õ¬ ¬°

¶ýí†ó ô ü† ÚÇÏ†– „ô…°ÿ Þñãéõì±…¶• Þú ¤†¾ê Ö±¶†ü¼ ºýéù†ÿ

‹†æ¬¶• ìþ|‹†ºñ~ Þú …üò ÒéË•|ø† ¬° ¶ñä|ø†ÿ ºýéþ Î†¬ÿ …¶•|

)9691iksvehsoraY & vonoR(.ÒéË• ‹±̈þ …² Îñ†¾± ì†ðñ~

Ö·×±€ ¶~üî€ ìñý³üî ô �}†¶ýî ‹ú|¬èýê …ð¥çë|�̄ü±ÿ ²ü†¬ ô ̈†°ž

º~ó …² ì¥ýÈ ¬° …üò ¶ñä|ø† Þí}± …² ìý†ðãýò �õ¶}ú …¶•. ÒéË•

„èõìýñýî ô ‹·ý†°ÿ …² Îñ†¾± ‹ú Îé• ¤Ãõ° ð·Œ}†_ ²ü†¬ ÚÇÏ†–

¶ñä|ø†ÿ Þ±‹ñ†{þ ¬° Þñãéõì±… Þí}± …² Îý†° ìý†ðãýò �õ¶}ú …¶•.|

‹ú|¬èýê ìñ»†Š {Û±üŒ†_ üß·†ó …ðõ…Ñ °¶õ‹†– …Æ±…Ù ºù± Þ±ì†ó€

ÒéË• ‹·ý†°ÿ …² Îñ†¾± {Û±üŒ†_ üß·†ó ô ‹† Îý†° Î†¬ÿ �õ¶}ú Ú†‹ê

ìÛ†ü·ú …¶•. ¬° …üò ìý†ó ÒéË• Îñ†¾±ÿ ì†ðñ~ ðýõ‹ýî€ {†ð}†èýî ô

Ö·×± Þí}± ô ¶±Ž Þíþ ‹ý»}± …² Îý†° ÆŒýÏþ �õ¶}ú …¶•. ÒéË•

„èõìýñýî€ â†èýî ô „øò ô ‹±̈þ …² Îñ†¾± Úéý†þ̂ ̈†Þþ ¬° °¶õ‹†–

{Œ©ý±ÿ ô „‹±Ö}þ ¬° ¤~ ̂ìý†ðãýò ÒéË• „ðù† ¬° ¶ñä|„øà ô

Þñãéõì±…ÿ …Æ±…Ù ºù± Þ±ì†ó …¶•€ …ì† ÒéË• „ó|ø† ¬° °¶õ‹†–

‹†¬ÿ ²ü†¬{± …¶•€ Þú ¤†Þþ …² ìý³…ó ²ü†¬ Þ†ðþ|ø†ÿ °¶þ ¬° °¶õ‹†–

‹†¬ÿ …¶•. ÒéË• „øò ðý³ ¬° °¶õ‹†– ºù± Þ±ì†ó Ÿñ~…ó ‹†æ ðý·•

ô ìñ¥ñþ Ö±…ô…ðþ „ó ð»†ó|¬øñ~û|ÿ ÒéË• Î†¬ÿ „ó …¶•. ÒéË•

‹±̈þ …² Îñ†¾± ¬° °¶õ‹†– ì©}éØ ì¥~ô¬û|ÿ ºù± Þ±ì†ó ð†ºþ …²

ÆŒýÏ• Öý³üßþ ðíõðú|ø†¶•€ ìç̃_ ìý³…ó ²ü±Þõðýî€ èý}ýî ô ‹±üéýî€ ¬°

°¶õ‹†– ‹†¬ÿ ‹ý»}± …² °¶õ‹†– „‹±Ö}þ …¶• Þú ¬èýê „ó {í±Þ³ ¬°

Þ†ðþ|ø†ÿ ìÛ†ôï ô ¶ñãýò ‹† Ÿã†èþ ‹†æ …¶•. ìý³…ó ²ü†¬ Þé·ýî ¬°

°¶õ‹†– „‹±Ö}þ ‹ý†ðã± „ó …¶• Þú …üò °¶õ‹†– …Þ±̃…_ ¤†¾ê

øõ…²¬âþ ¶ñä|ø†ÿ „øßþ °ü×þ Þ±{†¶ú ¬° …Æ±…Ù ¬º• Þ±ì†ó

ìþ|‹†ºñ~. øí¡ñýò ÒéË• ‹†æÿ „èõìýñýî ¬° °¶õ‹†– ‹†¬ÿ …Æ±…Ù

ºù± ð»†ðã± ô›õ¬ Þ†ðþ|ø†ÿ °¶þ Ö±…ô…ó ¬° …üò °¶õ‹†– …¶•

){¿õü±2(. ìý³…ó ²ü†¬ ‹±̈þ Îñ†¾± âõâ±¬ ¬ô¶•| )elihpoclahC(

¬° °¶õ‹†– �çü†üþ ¬º• Þ±ì†ó ¤†Þþ …² ô›õ¬ ìÛ~…° ²ü†¬ Þ†ðþ|ø†ÿ

{Œ©ý±ÿ ì†ðñ~ ́ü�̧ ¬° …üò °¶õ‹†– ìþ|‹†º~. Îý†° ‹±̈þ Îñ†¾±

Úéý†þ̂ ̈†Þþ ì†ðñ~ �}†¶ýî ô ¶~üî ¬° °¶õ‹†– „‹±Ö}þ ‹ú|¬èýê

…ð¥çë|�̄ü±ÿ ²ü†¬ ô º·}»õ€ Þí}± …² ¬üã± °¶õ‹†– …¶•. ÒéË•

…üò Îñ†¾± ¬° °¶õ‹†– {Œ©ý±ÿ ‹ú|¬èýê {œíÐ̂ ¬° Þ†ðþ|ø†ÿ {Œ©ý±ÿ ô

¬° °¶õ‹†– ‹†¬ÿ ‹ú ¬èýê ›Ž̄ ¶Ç¥þ ¬° Þ†ðþ|ø†ÿ °¶þ ‹†æ …¶•.

|ÒéË• ‹±̈þ …² Îñ†¾± ¬° ̈†á ü† °¶õ‹†– �çü†üþ Þú ²ü±‹ñ†ÿ ºù±

°… {»ßýê ìþ|¬øñ~€ ‹ú|ô¶ýéú|ÿ ÖÏ†èý•̂|ø†ÿ …ð·†ðþ ¬¶}©õ½ {Óýý±

Ú±…° â±Ö}ú€ ‹ú|Æõ°ÿ Þú Îý†° ‹±̈þ …² Îñ†¾± ìõ›õ¬ ¬° „ó {† 0001

‹±…‹± Îý†° ÆŒýÏþ „ðù† ¬° ̈†á …Ö³…ü¼ ¤†¾ê ðíõ¬û …¶• )›~ôë 2(.

‹ú Æõ° ì˜†ë ìÛ~…° ¶±Ž ô °ôÿ ¬° °¶õ‹†– ÞØ ›õÿ „Ž

¶±„¶ý†Ž ¬° …‹}~…ÿ ì¥éú ¶±„¶ý†Ž Þ±ì†ó ‹ý¼ …²|mpp00001 ô

ìý³…ó „°¶ñýà|mpp464ìþ|‹†º~ Þú ‹† {õ›ú̂ ‹ú ìÛ†¬ü± ÆŒýÏþ …üò

Îñ†¾± ¬° �õ¶}ú€ Â±ü� Òñþ|º~âþ ‹±…ÿ ¶±Ž€ °ôÿ ô „°¶ñýà ‹ú

{±{ý� ‹ý¼ …² 0001€ 002 ô 072 ‹±…‹± ìþ|‹†º~ )¤í³û 5831(. …üò

ð†øñœ†°ÿ|ø† ¬° …÷± ÖÏ†èý•̂|ø†ÿ ì}Ï~¬̂ …ð·†ðþ ¬° ºù±ø† ì†ðñ~

¤íê|ôðÛê ô ÖÏ†èý•̂|ø†ÿ ô…‹·}ú ‹ú „ó€ °ü©}ò ²‹†èú ¬° ìñ†ÆÜ

ì©}éØ€ Þ†°̈†ðœ†– ô ... …üœ†¬ º~û …¶•. ìý³…ó Îñ†¾± …¾éþ

ìõ›õ¬ ¬° ̈†á|ø†ÿ ºù± Þ±ì†ó ¬° ¤~ ̂ÆŒýÏþ …¶• ô {Óýý±…–

Ÿñ~…ðþ °… ¬° ìÛý†¶ú ‹† °¶õ‹†– ð»†ó ðíþ|¬øñ~ )›~ôë 2(. ìñ»†‡ …üò

Îñ†¾± ¬° ¤ÛýÛ• ¶ñä|ø† ô °¶õ‹†– …Æ±…Ù ºù± ìþ|‹†ºñ~ Þú

¨†á|ø†ÿ ºù± …² Ö±¶†ü¼ Öý³üßþ€ ºýíý†þ̂ ô {† ¤~ÿ ‹ýõèõ´üßþ

„ðù† ¤†¾ê º~û|…ð~. |

¬° ›~ôë 3 ìý³…ó …Þ·ý~ø†ÿ …ôè̂ýú̂|ÿ ìõ›õ¬ ¬° °¶õ‹†– ‹†¬ÿ

›ñõŽ ºù± Þ±ì†ó ð»†ó ¬…¬û º~û …¶•. ¬…¬û|ø†ÿ …üò ›~ôë ‹ý†ðã±

„ó …¶• Þú °¶õ‹†– ‹†¬ÿ ¤†ôÿ ìÛ†¬ü± ²ü†¬ÿ Þ†ðýù†ÿ °¶þ ø·}ñ~

Þú ¬èýê „ó ô›õ¬ ¬°¾~ ‹†æÿ …Þ·ý~ ¶ýéý·ýî ô „èõìýñýî ¬° …üò

°¶õ‹†– …¶•. ìÇ†èÏú ‹ú|°ô½ {×±üÜ …ºÏú …üß̧ ð»†ó|¬øñ~û|ÿ

ô›õ¬ Þ†ðþ|ø†ÿ Þõ…°{³|)ztrauQ(€ ì·ßõôü•|)etivocsuM(€

Þ†õ̂èýñý• )etiniloaK(€ ìõð}íõ°üõðý•|)etinolliromtnoM(€

ÞéýñõÞé± )erolhconilC(€ ø†èõü·ý•|)etisyollaH(ô Öé~¶�†°ø†ÿ

¶~üî ô Þé·ýî|¬…°| )srapsdleF aN-aC(| ¬° …üò °¶õ‹†– …¶•.

øí¡ñýò …üò „²ì†ü»†– ¤†Þþ …² ô›õ¬ Þ†ðþ|ø†ÿ Þé·ý•|

)eticlaC(|€ ´ü�̧|)muspyG(€ Þõ…°{³|)ztrauQ(|€ ÞéýñõÞé±

)erolhconilC(|€ ì·ßõü•|)etivocsuM(€ …üéý• )etillI(ô

Þ†õ̂èýñý• )etiniloaK(¬° °¶õ‹†– {Œ©ý±ÿ �çü†üþ ¬° ¬º•

Þ±ì†ó- ²ðãþ „‹†¬ …¶•. Þ†ðþ|ø†ÿ {Œ©ý±ÿ ‹†Î™ …üœ†¬ ¤×±…–

…ð¥çèþ Ö±…ô…ó ô {»ßýê Þ†°¶• ¬° ‹·ý†°ÿ ðÛ†É ¬º• Þ±ì†ó

â±¬ü~û|…ð~ )¤í³û ô „Ö}†‹þ 5831(.|

ìý³…ó øíŒ·}ãþ Îñ†¾± …ð}©†‹þ ‹ú|ô¶ýéú|ÿ ¬° ìÛ†‹ê øî Ú±…°¬…¬ó

ÒéË•|ø†ÿ ¬ô Îñ¿± ìõ°¬ ðË± ¬° ì¥õ°ø†ÿ …ÖÛþ ô Îíõ¬ÿ {õ¶È̂

ì¥í~̂ Îéþ ¤í³û*1ô �ìý±°Â� ²°ü·×þ2: ́�õºýíþ ²ü·� ì¥ýÇþ �±̈þ Îñ�¾± �¾éþ� Ö±Îþ ô Þíý�
 ¬° ì¥~ô¬û ÿ ºù± Þ±ì�ó

²ìýò|ºñ�¶þ Þ�°�±¬ÿ - ¶�ë �ù�°ï - ºí�°û|ÿ ¬ôï 411



ð±ï|…Ö³…° …Þ·ê )lecxE(| ‹ú|¬¶• „ì~. øíŒ·}ãþ ²ü†¬ Îñ†¾±ÿ Þú …²

è¥†Í ´õ̂ºýíý†þ̂ ¬…°…ÿ Ú±…‹• ²ü†¬ÿ ìþ|‹†ºñ~€ ¤†Þþ …² ìñ»†‡

ÆŒýÏþ Îñ†¾± ¬° ¶ñä ô °¶õ‹†– …Æ±…Ù ºù± ô ¾¥• ô ¬Ú•̂

‹†æÿ ð}†ü� {œ³üú|ÿ ºýíý†þ̂ ðíõðú|ø† ìþ|‹†º~. ‹ú Æõ° ì˜†ë

øíŒ·}ãþ „èõìýñýõï ô â†èýî 99/0€ �}†¶ýî ô ‹†°üî49/0€ ðýõ‹ýî ô {†ð}†èýî

99/0€ ‹†°üî ô ¶±Ž 69/0€ ²ü±Þõðýî ô ø†Öñýî 99/0€ …ô°…ðýî ô {õ°üî
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ì¥í~̂ Îéþ ¤í³û*1ô �ìý±°Â� ²°ü·×þ2: ́�õºýíþ ²ü·� ì¥ýÇþ �±̈þ Îñ�¾± �¾éþ� Ö±Îþ ô Þíý�
 ¬° ì¥~ô¬û ÿ ºù± Þ±ì�ó

�~ôë 1- ìÛ�ü·ú|ÿ ìÛ~�° �±̈þ Îñ�¾± �¾éþ� Ö±Îþ ô �³�þ ¬° ¶ñä|ø� ô °¶õ��� ì¥~ô¬û|ÿ ºù± Þ±ì�ó �� ìý³�ó Æ�ýÏþ 	ðù� ô ì}õ¶È̂ Îý�°


õ¶}ú|ÿ ²ìýò )�± ¤·�m(

Â±ü� Òñþ|º~âþ ìý�ðãýò ÒéË� Îñ�¾± ¬° ¶ñä|ø�ÿ/ °¶õ��� Îñ�¾±

Þñãéõì±�ÿ �õ�ó ð·�� �ú 
õ¶}ú ¶ñä|ø�ÿ 	øßþ 	�±Ö}þ ��¬ÿ {�©ý±ÿ 
õ¶}ú|ÿ ²ìýò Þñãéõì±�ÿ Þ±ì�ó 	øßþ �ù�ðþ 	øßþ Þ±ì�ó

3/4 10/0> 50 /0 81/0 80/0 70/0 3/0 1 10/0> Ag

74/0 47/0 00353 00977 00783 00018 00583 0024 0013 Al

7/4 1 022 064 013 524 0891 001 001 Ba

62/0 50/0< 17/0 2/1 37/0 8/2 47/0 1 50/0> Be

3/4 3/1 000942 00006 000532 00033 005241 003203 000193 Ca

15/0 62/0 2/52 33 23 06 6/03 01 36/2 Ce

5/1 48/0 89 2/77 331 001 051 01 4/8 Cr

30/1 6/0 40/3 83/4 4/4 3 90/3 1/0 60/0 Cs

54/1 22/0 00003 00213 00262 00012 00403 0033 317 Fe

6/0 21 28/7 5/51 5/8 51 9/8 60/0 47/0 Ga

78/0 5/0< 70/0 1/0 70/0 5/1 3/1 1/0 50/0> Ge

30/0 4/0 1/1 9/1 1/1 3 1/0 5/0 2/0 Hf

81/0 52/0< 20/0 330/0 20/0 1/0 810/0 20/0 500/0> In

54/0 1/0 0078 00161 00021 00052 0021 0072 003 K

5/0 32/0 7/21 4/71 4/51 03 51 6 4/1 La

43/1 90/0 1/81 3/13 7/91 02 8/62 02 8/1 Li

48/0 30/0 00601 00901 05601 00071 00341 0074 0041 Mg

- 5/0 096 00712 00232 - 00221 004 002 Na

63/0 3/2 9/4 2/6 3/5 02 2/7 3/0 7/0 Nb

97/0 570/0 013 045 033 009 017 004 03 P

8/81 5/1 34 02 5/13 5/21 532 8 21 Pb

4 - 200/0> 200/0> 200/0> 5000/0 200/0 - 200/0> Re

52 52/3 3 6/1 3 2/0 31/5 2/0 56/0 Sb

81 1/0 6/7 5/1 9/2 2 8/63 4 4/0 Sn

42/0 5< 23/0 14/0 73/0 2 94/0 10/0 50/0> Ta

05 - 50/0> 50/0> 50/0> 100/0 50/0 - 50/0> Te

54/0 52/0 9/3 4/5 5 01 54 2 5/0 Th

65/0 2/0 2/1 4/1 4/1 7/2 5/1 2 4/0 U

43/0 50/0 4/9 8/41 11 03 2/01 51 8/0 Y

72/0 23/0 7/83 5/16 34 561 44 02 5/6 Zr

* (Faure 1992)¡ **(Krauskopf 1995)



39/0 …¶•. øíŒ·}ãþ ‹·ý†° Þî Þé·ýî ‹† …Þ±̃ Îñ†¾±

¬üã± ð»†ó|¬øñ~û|ÿ Î~ï {í†üê …üò Îñ†¾± ‹ú Òñþ|º~âþ

¬° ¶ñä|ø†ÿ „øßþ …¶•. |

‹± …¶†¹ ¬…¬û|ø†ÿ ¤†¾ê …² ð±ï|…Ö³…° „°á ›þ „ÿ

…¹ )1.9 SIG |crA( |ô ºõ…ø~ ¾¥±…üþ€ ìý³…ó

ì»†°Þ• °¶õ‹†– {Œ©ý±ÿ€ „‹±Ö}þ ô ‹†¬ÿ ¬° …üœ†¬

¨†á|ø†ÿ ì¥~ô¬û|ÿ ºù± Þ±ì†ó ‹ú|{±{ý� ¤~ô¬…_ 07€

02 ô 01 ¬°¾~ ô ð·Œ• ÒéË• ìý†ðãýò …üò Îñ†¾± ¬°

°¶õ‹†– …Æ±…Ù ºù± ‹ú ÒéË• ìý†ðãýò „ó|ø† ¬°

¨†á|ø†ÿ ºù± ‹±…ÿ Îñ†¾± „èõìýñýî 9/0€ Þé·ýî 98/1€

„øò  88/0€ �}†¶ýî 78/0€ ìñý³üî 1 ô ¶~üî 18/0 ìþ|‹†º~.

…üò ¬…¬û|ø† ð»†ó ìþ|¬øñ~ Þú ‹ú|›³ Þé·ýî ô ìñý³üî€ Îý†°

¬üã± Îñ†¾± …¾éþ ¬° ̈†á|ø†ÿ ºù± Þíþ ‹ý¼ …² Îý†°

„ðù† ¬° °¶õ‹†– ºù± ìþ|‹†º~. ¬èýê …üò …ì± ‹±…ÿ Îñ†¾±

ð†ì¥éõë ô Òý±ì}¥±Þþ ì†ðñ~ „èõìýñýî ô „øò ‹©¿õÁ

¬° ’ ø†½ Úéý†þ̂€ ¤ê º~ó ¬üã± Îñ†¾± ô ‹†Úþ|ì†ð~ó

…üò Îñ†¾± ¬° ì¥ýÈ ô ¬° ð}ýœú …Ö³…ü¼ ÒéË• ìþ|‹†º~€

…ì† ‹±…ÿ Îñ†¾± ì¥éõë ì†ðñ~ ¶~üî ô �}†¶ýî {í±Þ³ …üò

Îñ†¾± ¬° °¶õ‹†– {Œ©ý±ÿ �çü†üþ ì†ðñ~ ðíà ÆÏ†ï€

´ü�̧ ô ¬üã± Þ†ðþ|ø†ÿ {Œ©ý±ÿ ¬èýê …Ö³…ü¼ ÒéË• „ðù†

¬° …üò ̈†á|ø† ìþ|‹†º~. ð}†ü� „²ì†ü¼ {×±üÜ …ºÏú

…üß̧ ô ìÇ†èÏ†– ‹ß• )8591 ttekceB(‹ý†ðã± ô›õ¬

ìÛ†¬ü± ²ü†¬ÿ Þ†ðþ|ø†ÿ {Œ©ý±ÿ ì†ðñ~ ́ü�̧ ô ðíà

ÆÏ†ï ¬° ̈†á|ø† ô °¶õ‹†– ²ü±‹ñ†ÿ ºù± …¶•.|  

‹·ý†°ÿ …² Îñ†¾± Ö±Îþ ô Þíý†Ž ìõ›õ¬ ¬°

¨†á|ø†ÿ ºù± Þ±ì†ó ì†ðñ~ ‹±üéýî€ ¶±üî€ â†èýî€ ø†Öñýî€

…üñ~üî€ æð}†ðýî€ èý}ýî€ ðýõ‹ýî€ Ö·×±€ ¶±Ž€ °ðýî€ {†ð}†èýî€

{éõ°üî€ {õ°üî€ …ô°…ðýî€ …ü}±üî ô ²ü±Þõðýî Ÿñ~…ó „èõ¬âþ

ð»†ó ðíþ|¬øñ~. Îñ¿± ‹†°üî ÖÛÈ ¬° ̈†á|ø†ÿ ì¥ê^

‹†Æ±ÿ ¶†²üù† „èõ¬âþ ð·Œ}†_ ²ü†¬ÿ ¬…°¬ Þú ¬° …÷± …Ö³…ü¼

¶±Ž ¬° …üò ì¥ê|ø†¶•. ÒéË• ‹†æÿ Þ±ôï ‹ú Îé•

‹†æ‹õ¬ó ÒéË• „ó ¬° °¶õ‹†– ºù± ô „èõ¬âþ|ø†ÿ

…ð·†ðþ ì†ðñ~ ¶†ü¼ ÚÇÏ†– ̈õ¬°ô ô ÖÏ†èý•̂|ø†ÿ ›†ðŒþ

ô…‹·}ú ‹ú ¤íê|ôðÛê ì†ðñ~ ðÛ†ºþ …{õìŒýê ô ¶†ü¼

ì¥í~̂ Îéþ ¤í³û*1ô �ìý±°Â� ²°ü·×þ2: ́�õºýíþ ²ü·� ì¥ýÇþ �±̈þ Îñ�¾± �¾éþ� Ö±Îþ ô Þíý�
 ¬° ì¥~ô¬û ÿ ºù± Þ±ì�ó
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Îý�°

Æ�ýÏþ

¨�á*

ì}õ¶È̂ ÒéË� Îñ�¾±¬° ̈�á: Îñ�¾±

��Æ±ÿ|¶�²ÿ|ø� ¬Öò| ²��èú ðÛ�ºþ �{õì�ýê {ÏõüÄ °ôÒñþ ìñ�ÆÜ ì·ßõðþ

1/0 85/0| 580/0 60/0 42/0 80/0 Ag

00018| 00284 00994 00724| 00044 00954| Al

002| 5111 543| 062 074 063| Ba

4 1 501/1| 49/0| 48/0| 57/0| Be

00033| 005621| 05399 005851 000111| 000611 Ca

06| 33 54/04| 8/43| 8/72 53| Ce

02 711| 5/241 261 411 2/021 Cr

6 2/3 25/3 87/3 43/3 2/4 Cs

00012 00903 00972 00205 05152 00213| Fe

51 2/01 46/01 68/9 5/9 5/21 Ga

1 31/0 90/0 80/0 70/0 80/0 Ge

3| 52/1 8/1 5/1 4/1 3/1 Hf

1/0 40/0 330/0 920/0 420/0 30/0 In

00011 05321 00621 00311 00211 00121 K

03| 3/61 52/02 3/71 41 4/51 La

002-5| 8/82 2/33 5/52 2/52 3/12 Li

00071 05241 05721 00731 00231 00701 Mg

05801 00211 0057 00211 00722 Na

51 52/6| 8| 4/6 6/5 7/5 Nb

009 069 035| 074 0011 043 P

52 0074| 3/32 046| 391 5/69 Pb

500/0 200/0 300/0 200/0 200/0 200/0> Re

5| 47 558/0 3/3 7| |5 Sb

01 061 57/1 26| 6/81 7/9 Sn

2 544/0 525/0 24/0 83/0 4/0 Ta

100/0 50/0 > 50/0 > 50/0 > 50/0 > 50/0 > Te

31 8/4 6| 5 4/4 1/5 Th

1| 55/1 8/1 6/1 4/1 5/1 U

03 53/11 1/41 7/21| 8/01 21 Y

072 51/54 1/06 05 9/64 93 Zr

* (Ronov Yaroshevsky 1969) (Earnshaw Greenwood 1977)

�~ôë 3- ¬°¾~ �Þ·ý~ø�ÿ �ôèýú|ÿ ìõ�õ¬ ¬° °¶õ��� ��¬ÿ �ñõ
 ºù± Þ±ì�ó

K2O Na2O MgO CaO Fe2O3 Al2O3 Sio2 �Þ·ý~ø�

68/1 56/2 67/1 27/7 34/5 79/31 12/75 ¬°¾~

LOI BaO SrO P2O5 MnO TiO2 Sio2 �Þ·ý~ø�

18/6 50/0 70/0 11/0 80/0 16/0 40/0 ¬°¾~

�~ôë 2- ÒéË� �±̈þ Îñ¿± ¶íþ ¬° {Ï~�¬ÿ �² ì¥ê|ø�ÿ 	æ|üñ~û|ÿ ºù± Þ±ì�ó
)�±¤·� â±ï �±{ò (



‹~ðú|ÿ ̈õ¬°ô ìþ|‹†º~. ìñ¥ñþ Ö±…ô…ðþ Þ±ôï ¬…°…ÿ {í†üê Òý±Î†¬ÿ

¬° °¶õ‹†– ìþ|‹†º~ Þú ¤†Þþ …² ¤Ãõ° „ó ¬° Þ†ðþ|ø†ÿ ¶ñãýò ìễ

ìãñ}ý• ô øí†{ý• ô øí¡ñýò ô°ô¬ …² ì¥ýÈ|ø†ÿ Öé³Þ†°ÿ ìþ|‹†º~.

…Ö³…ü¼ ÒéË• „øò ¬° ìÛ†‹ê Þ†°â†û|ø†ÿ ðÛ†ºþ …{õìŒýê ‹ú|¬èýê

¶†ü¼ ‹~ðú|ÿ ̈õ¬°ôø† ì»†ø~û ìþ|â±¬¬. ì}õ¶È̂ ÒéË• Îñ¿±

„ð}ýíõ…ó ¬° ̈†á|ø†ÿ ìÛ†‹ê ‹†Æ±ÿ ¶†²ÿ|ø† 51 ‹±…‹± Îý†° ÆŒýÏþ „ó

…¶•. ¬èýê …üò ð†øñœ†°ÿ ì»†°Þ• Îñ¿± „ð}ýíõ…ó ¬° ¶†̈•

ºŒßú|ø†ÿ ‹†Æ±ÿ ì†ºýò ìþ|‹†º~ )¬‹ý±ÿ 2831(. ÒéË• Îñ¿± ÚéÐ

¬° ¶ñä|ø† ô °¶õ‹†– …Æ±…Ù ºù± …² Îý†° ÆŒýÏþ �õ¶}ú Þí}±

ìþ|‹†º~€ …ì† ÒéË• „ó ¬° ̈†á|ø†ÿ ºù± ‹ú|¬èýê ¤íê|ô|ðÛê ô ¬üã±

„èõ¬âþ|ø† ì†ðñ~ ²‹†èú {† 02 ‹±…‹± Îý†° ÆŒýÏþ ìþ|°¶~ ){¿õü± 5(.

ðíõðú|ø†ÿ ̈†á ì¥ê ̂¬Öò ²‹†èú|ø†ÿ ºù±ÿ ‹ú|¬èýê Î~ï øíß†°ÿ

Þ†°Þñ†ó ì¥ê ̂¬Öò ²‹†èú …² …Æ±…Ù „ó ›íÐ|„ô°ÿ â±¬ü~ ô ÒéË• …Þ±̃

Îñ†¾± ìõ›õ¬ ¬° „ó Ÿñ~…ó ð†øñœ†°ÿ ð»†ó ðíþ|¬ø~. ¬° ìý†ó {í†ìþ

Îñ†¾± …¾éþ€ Ö±Îþ ô Þíý†Ž€ ¶±Ž ‹ý»}±üò „èõ¬âþ °… ð»†ó

ìþ|¬ø~ Þú ‹ú Îé• ¤íê|ôðÛê ô ¤±Öú|ø†ÿ ô…‹·}ú ‹ú „ó …¶•.

ì}õ¶È̂ ÒéË• ¶±Ž ¬° ̈†á|ø†ÿ ìñ†ÆÜ ì·ßõðþ ºù± ¤~ô¬

mpp001…¶• Þú ¤~ô¬ 4 ‹±…‹± Îý†° ÆŒýÏþ „ó ¬° ̈†á ìþ|‹†º~ ô ‹†

{õ›ú̂ ‹ú Îý†° ì}õ¶È̂ ¶±Ž ¬° °¶õ‹†–€ ¤~ô¬ 01-5 ‹±…‹± …Ö³…ü¼

¤†¾ê ðíõ¬û …¶•. Îý†° …üò Îñ¿± ¬° ì¥éú|…ÿ „æüñ~û ì†ðñ~ �í‘

‹ñ³üò€ {ÏõüÄ °ôÒñþ|ø†€ ðÛ†ºþ …{õìŒýê ô ‹©¿õÁ ‹†Æ±ÿ

|¶†²ÿ|ø† {† ¤~ô¬ 005 ‹±…‹± ìÛ~…° ÆŒýÏþ „ó ìþ|°¶~. ‹ý»}±üò ÒéË•

¶±Ž …ð~…²û|âý±ÿ º~û€ ì}ÏéÜ ‹ú ̈†á ìÛ†‹ê üà Þ†°â†û ‹†Æ±ÿ

|¶†²ÿ ¬° ‹éõ…° ºùý~ ¾~ôÚþ …¶• Þú ìý³…ó ¶±Ž ìõ›õ¬ ¬° „ó

|mpp0875ìþ|‹†º~. 

ìÛ†ü·ú|ÿ ÒéË• …üò Îñ†¾± ¬° ̈†á|ø†ÿ ºù± Þ±ì†ó ‹† ìý†ðãýò

ÒéË• …üò Îñ†¾± ¬° ºù±ø†ÿ ‹³°å ›ù†ó ð»†ó|¬øñ~û|ÿ ÒéË•

�†ˆýò ‹ú|¬èýê Þî|{õ¶Ïú|ü†Ö}ãþ …üò ºù± …² ðË± {ßñõèõÿ́€ ̈†¾ý•̂

‹†Ö±ÿ ̈†á ô Þ†ø¼ {¥±á Îñ†¾± ¬° „ó ìþ|‹†º~. ðíõ¬…°ø†ÿ

øíŒ·}ãþ Îñ†¾± „æüñ~û ‹ú|¬èýê ìñ†‹Ð ì©}éØ „èõ¬âþ ¤†Þþ …²

øíŒ·}ãþ Þî ‹ýò …üò Îñ†¾± ìþ|‹†º~. ¶±Ž {Û±üŒ†_ ‹† {í†ìþ Îñ†¾±

Ö±Îþ ô Þíý†Ž ¬…°…ÿ øíŒ·}ãþ ÂÏýØ …¶• Þú …üò …ì± ¤†Þþ …²

ìñŒÐ ì»}±á ÆŒýÏþ ô „æüñ~û|ÿ Þî ìþ|‹†º~. |

44--  ‹‹¥¥™™

{¥±á̂ Îñ†¾± Ö±Îþ ô Þíý†Ž ¬…°…ÿ {õ…ó ‹†èÛõû|ÿ ì·íõìý•|²…̂þ

‹ú|ô¶ýéú|ÿ ÖÏ†èý•̂|ø†ÿ …ð·†ðþ€ Ö±…üñ~ÿ ìùî ¬° Ÿ±̈ú|ÿ

´õ̂ºýíý†þ̂ …üò Îñ†¾± …¶•. ¬° ìñ†ÆÜ ºù±ÿ …ðõ…Ñ ì©}é×þ …²

Îõ…ìê ÷†‹• ô ì}¥±á ô›õ¬ ¬…°ð~ Þú ìý³…ó ‹·ý†° ²ü†¬ÿ …² Öé³…–

¶ñãýò °… Îçôû ‹± ìý³…ó ÆŒýÏþ „ðù† ô…°¬ øõ… ô ̈†á ìþ|ðí†üñ~.

)1002tdewhcS(‹± ̈çÙ ̈†á|ø†ÿ Þ»†ô°²ÿ€ ̈†á|ø†ÿ

ìõ›õ¬ ¬° �†°á|ø† ô ìñ†ÆÜ ì·ßõðþ Þú ‹ú|Îñõ…ó ì¥ê ̂Þ†º• âý†ø†ó

Ò̄…̂þ …¶}×†¬û ðíþ|â±¬ð~€ …Òé� ¬…°…ÿ …÷± ì·}Ûýî ‹± °ôÿ ¶çì}þ

ºù±ð»ýñ†ó ø·}ñ~€ ²ü±… ‹ú|°…¤}þ ìþ|{õ…ðñ~ ‹ú ‹~ó …ð·†ó ìñ}Ûê ºõð~

)9991llerbmiT(øÃî ̈†á ô â±¬ ô ÒŒ†° ‹©¿õÁ ¬°

…Úéýî|ø†ÿ â±ï ô ̈»à ì†ðñ~ ºù± Þ±ì†ó üßþ …² °…û|ø†ÿ …¾éþ …ð}Û†ë

ì·}Ûýî Öé³…– ¶ñãýò ô ºŒú|Öé³…– ¤†¾ê …² °ðä|ø†€ ‹ñ³üò

¶±Ž|¬…°€ ô¶†üê ðÛéýú̂ ô ¾ñ†üÐ ì¥éþ̂ ‹ú ‹~ó …ð·†ó ø·}ñ~. ̈†á

ìþ|{õ…ð~ ‹ú Æõ° ì·}Ûýî ‹ú|ô¶ýéú|ÿ ‹¡ú|ø†ÿ ¬° ¤†ë ‹†²ÿ ¬°

²ìýò|ø†ÿ ̈†Þþ ô �†°á|ø†€ ì¿±Ù ì¥¿õæ– âý†øþ Þ†ìç_ º·}ú

ð»~û ô ¤ýõ…ð†– Ÿ±ð~û ô…°¬ ‹~ó ºõ¬. …Òé� Îñ†¾± ¶íþ ›Ž̄

º~û ‹ú|ô¶ýéú|ÿ …ð·†ó ô ¤ýõ…ð†– ¶±üÐ ¬ÖÐ ìþ|ºõð~ ô ÖÛÈ ‹©¼

ÞõŸßþ …² „ðù† ¬° ‹†Ö}ù†ÿ ‹~ó ‹†Úþ ìþ|ì†ðñ~. ›Ž̄ Îñ†¾± Ö±Îþ ô

Þíý†Ž ¶íþ ̈†á ‹·}ú ‹ú ìý³…ó ô ì~– øÃî€ ̈Ç±…– ›~ÿ ‹±…ÿ

¶çì}þ ¬…°¬ )Þù±ï 6731(. ‹¡ú|ø†üþ ‹† ô²ó 01 Þýéõâ±ï °ô²…ðú ¤~ô¬

5/0 â±ï ̈†á ›Ž̄ ìþ|ðí†üñ~)5991.la te reklaW( Þú …üò

ìý³…ó ‹ú º±…üÈ „Ž|ôøõ…üþ ìñÇÛú ‹·}ãþ ¬…°¬. ¬° ìñ†ÆÜ ̈»à

ì†ðñ~ Þ±ì†ó Þú ìÛ†¬ü± ²ü†¬ÿ â±¬ ô ÒŒ†° ¬° øõ… ô›õ¬ ¬…°¬€ …üò ìÛ~…°

‹ú ¤~…Þ±̃ ̈õ¬ ìþ|°¶~.|

{í±Þ³ ìÇ†èÏ†– ²ü·•|ì¥ýÇþ ìþ|‹†ü·• ‹± °ôÿ {±…Öýà ºù±ÿ

¾õ°– âý±¬€ ²ü±… …üò „æüñ~û|ÿ øõ… {ñù† ìñŒÏþ …¶• Þú …ð}Ë†°

…Ö³…ü¼ ‹ý±ôüú|ÿ „ó ¬° „üñ~û ìþ|°ô¬.)4002.la te naireM(…â±

Ÿú ºù± Þ±ì†ó …² è¥†Í {í±Þ³ ô…¤~ø†ÿ ¾ñÏ}þ ô Þ†°̈†ðœ†–

Ÿñ~…ó ¬° ¤~ ‹†æüþ ‹ú ¶± ðíþ|‹±¬€ …ì† …Ö³…ü¼ °ô²…Ö³ôó ̈õ¬°ô ¬°

¨ý†‹†ó|ø† ô ¤±Öú|ø†ÿ ô…‹·}ú ‹ú „ó ìñœ± ‹ú …Ö³…ü¼ ÒéË• ‹±̈þ

Îñ†¾± ì·íõìý•|²… ‹©¿õÁ ¬° ¤†ºýú|ÿ ̈ý†‹†ó|ø†ÿ ºéõÕ ô
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