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The study of Nickel Sulfuric and Platinum group in
Abdasht ultramafic massive

S. Bagherian & E. Darvishi 
Department of Geology, Faculty of Basic Science, Islamic Azad University, Aligudarz Branch,

Aligudarz, I. R. Iran

Abstract 
The Abdasht massive peridotite is a part of the Esphandagheh ophiolite complex. Constituents of the Abdasht

rocks are mostly dunite and harzburgite, which occasionally convert to lehrzolite and wherlite. Chromite deposits
occur in 15 mineralized horizons. Considering that some of the world's ophiolite complexes have worthwhile
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resources of PGM, Ni, and Co, in addition to Cr, some investigations into geochemistry and ore microscopy for
identifying sulfuric minerals have been carried out. The results of these studies reveal the presence of Nickel sul-
furic minerals, especially Pentlandite in this region, which is found in two different parts: host rocks of the
chromite deposits and also chromite lenses. The amount of PGM is very small (at most 83 ppb in Kamalabad
mine) and often exists in the form of inclusion and fine grain in chromites and silicate gangue. Other sulfuric min-
erals such as pyrrhotine, pyrite, millerite, chalcopyrite, chalcocite, nickel pyrite, chalcopentlandite, vallerite etc.
were found. These sulfuric minerals (Ni, Co and PGM) never consist of worthwhile resources and their econom-
ic value is negligible. 

Key words: Ophiolite, Chromites, Sulfuric minerals, Pentlandite, PGM.
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¬ôðý• ‹ú|øí±…û Î~¶þ|ø†ÿ Þ±ôìý• ðõ¬ôèþ Òñþ …² ¶õè×õ°

)�ñ}éñ~ü•( ð†¤ýú|ÿ ¶ý©õ°…ó€ ìý³…ó 41/1 â±ï ¬° {ò �ç{ýò ô 557/0 â±ï

¬° {ò �†æ¬üî â³…°½ º~û …¶•. øí¡ñýò ðíõðú|ø†üþ Þú ‹±…ÿ

„²ì†ü»ã†û ô²…°– ²ìýò|ºñ†¶þ ºõ°ôÿ ¶†‹Ü …² øíýò ¶ñä …°¶†ë

º~û ìÛ~…° 6/4 â±ï ‹± {ò �†æ¬üî â³…°½ º~û …¶• )¶Œ³û|…ÿ 1631(.

¨õþ̂ )1631( Âíò {†‡Þý~ ‹± ô›õ¬ Îñ†¾± â±ôû �ç{ýò ¬° …üò

¶ñä|ø† ìÏ}Û~ …¶• Þú Îñ†¾± â±ôû �ç{ýò ¬° ¶õè×õ°ø†ÿ ðýßê ô ðú

‹ú|¾õ°– Þ†ðþ|ø†ÿ â±ôû �ç{ýò ô›õ¬ ¬…°ð~ ô ‹ú èßú|ø†ÿ ÞõŸßþ

…² Þ†ðþ …ô¶íýî- …ü±ü~üõï ¬° ¬…̈ê �ý±ü•|ø†ÿ ðýßê|¬…° øíýò ð†¤ýú

…º†°û ìþ|Þñ~. 

›ù• ‹±°̂¶þ Îñ†¾± â±ôû �ç{ýò ¬° {õ¬û|ÿ „‹~º•€ 01 ðíõðú …²

¶ñä|ø†üþ Þú ÆŒÜ ìÇ†èÏ†– ðíõðú|ø†ÿ ¬¶}þ ô …ô°ìýß±ô¶ßõ�þ€

Þ†ðþ|ø†ÿ ¶õè×õ°ÿ ¬° „ó {»©ýÀ ¬…¬û º~û ‹ú Þ»õ° Ÿýò …°¶†ë

â±¬ü~ )›~ôë 3(.

¬° ìÇ†èÏ†– …ô°ìýß±ô¶ßõ�þ ðíõðú|ø†ÿ Òñþ …² ¶õè×õ°

¶ñä|ø†ÿ �±ü~ô{ý•€ ¶±�†ð}ýñý• ô Þ±ôìý}ý• ¬° ðíõðú|ÿ 1-S€

Þ±ôìý}ý• ìÏ~ó º¼ ‹† ‹†Ö• {õ¬û|…ÿ€ üà ðíõðú �ç{þ|ðõˆý~ ¬°

æ|‹ú|æÿ ºß·}ãþ|ø†ÿ Þ±ôìý• {»©ýÀ ¬…¬û º~. ¬° …üò ðíõðú

Þ±ôìý• ¬° …Æ±…Ù ºß·}ãþ ô ¬°² ô ºß†Ù ̈õ¬ ‹ú ìãñ}ý• {Œ~üê

º~û …¶• ){¿õü± 3(. ð}†ü� „ð†èý³ ºýíý†üþ øíýò ðíõðú ‹ý†ðã± ìý³…ó

bPP6.�ç{ýò ¬° ðíõðú …¶•. ðíõðú|ÿ 41-S€Þ±ôìý}ý• ‹† ‹†Ö•

Þ†{†Þç¶}ýà …² ìÏ~ó 5€ ìÛ~…° bPP31�†æ¬üî ô ðíõðú|ÿ 31-S€

Þ±ôìý}ý• ‹† ‹†Ö• {õ¬û|…ÿ ‹ú|º~–̂ {ß}õðý³û€ ìÛ~…° bPP71�†æ¬üî

°… ð»†ó ìþ|¬øñ~. ¬° ìÇ†èÏ†– …ô°ìýß±ô¶ßõ�þ …üò ðíõðú|ø† …ìß†ó

{»©ýÀ ô °ô‡ü• �ç{ýò ô›õ¬ ð~…°¬. ¬° ðíõðú|ø†üþ …² ¶ñä|ø†ÿ

¬ôðý• ¬°‹±âý±ð~û|ÿ …üò ®̈†ü± Þú ìõ°¬ „ð†èý³ ºýíý†üþ Ú±…° â±Ö}ñ~€

Îñ†¾± â±ôû �ç{ýò â³…°½ ð»~û …¶•. ¬° ðíõðú|ÿ S-P€ Þ±ôìý•

¶õ�± ìÏ~ó Þí†ë „‹†¬€ ìÛ~…° bPP72 �ç{ýò ô bPP38 �†æ¬üî

â³…°½ º~.

ð}†ü� ¤†¾ê …² …üò ‹±°¶þ|ø† ‹ý†ðã± ìÛ~…° ð†Ÿý³ Îñ†¾± â±ôû

�ç{ýò øí±…û Þ±ôìý}ý• …¶• ô ¬° ðý†ï|ø†ÿ ¬ôðý}þ â³…°½ ð»~û

…¶•. øíýò ìý³…ó Îñ†¾± â±ôû �ç{ýò …Òé� ‹ú|¾õ°– ìý†ó|‹†°ø†ÿ

‹·ý†° °ü³ ¬° ¬°ôó Þ†ðþ Þ±ôìý• ô ‹©¼|ø†ÿ ÞõŸßþ ¬…̈ê

¶ýéýß†–|ø†ÿ øí±…û {õ¬û|ø†ÿ Þ±ôìý}ý•€ ¬ü~û ìþ|ºõð~. …èŒ}ú ðË± ‹ú

…üò|Þú …Òé� ®̈†ü± �ç{ýò øí±…û Þ±ôìý•|ø†ÿ …¶}±…{þ|Ö±ï °« ¬…¬û

…¶•€ è̄… ìý³…ó ð†Ÿý³ �ç{ýò ¬° …üò ®̈†ü± Þ±ôìý• ¬° Þñ†° ¶†ü±

ºõ…ø~ {ß}õì†âí†üþ€ ́õ̂ºýíþ ô Òý±û€ ¬èýê ¬üã±ÿ ‹± �õ¬ÿ|Ö±ï

‹õ¬ó ®̈†ü± Þ±ôìý• {õ¬û|ÿ „‹~º• …¶•.

22--33--  ¶¶††üü±±  ÞÞ††ððþþ||øø††ÿÿ  ¶¶õõèè××õõ°°ÿÿ

Îçôû ‹± Þ†ðþ|ø†ÿ ®Þ± º~û ô Îñ†¾± â±ôû �ç{ýò€ Þ†ðþ|ø†ÿ

�ý±ô{ý•€ Þ†èßõ�ý±ü•€ ‹±…ôˆý•€ ô…è±ü• )etirellaV(€ìýé±ü•

)etirelliM(€ �õèþ|¬üíý• )etimydyloP(€ ��±ü•€ ì†Þýñ†ôü•
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�~ôë 3- ð}�ü� {�³üú|ÿ ºýíý�üþ Þ±ôìý}ý� ô ¶ñä ìý³��ó 	|ó|ø� �ù� {Ïýýò

ìÛ~�° Îñ�¾± â±ôû �ç{ýò �±¤·�MPP)ðíõðú|ø�ÿ �°¶�èþ �ú Þ»õ° �ýò(

)tP(�ç|{ýò )dP(�ç|¬üî ðõÑ ¶ñä ºí�°û|ÿ 	²ì�ü¼ ºí�°û|ÿ ðíõðú

60/0 0 Þ±ôìý}ý� 68-59 S-1

0 0 ¬ôðý� 78-59 S-4

0 0 ¬ôðý� 88-59 S-8

0 310/0 Þ±ôìý}ý� 98-59 S-14

0 710/0 Þ±ôìý}ý� 09-59 S-18

0 0 ¬ôðý� 19-59 S-33

0 0 ¬ôðý� 29-59 S-34

0 0 Þ±ôìý}ý� 39-59 S-35

0 0 Þ±ôìý}ý� 49-59 S-48

720/0 380/0 Þ±ôìý}ý� 59-59 SP-1

{¿õü± 3- ìÛÇÐ| ìýß±ô¶ßõ�þ| Þ±ôìý� �� ��Ö�| {õ¬û|�ÿ Þú| ¬° ¬°² ô ºß�Ù| 	ó|

�ú| ìãñ}ý�| {�~üê| º~û| �¶�| ô ¬° �ýò| ºß·}ãþ
| ÚÇÏú| Þõ�ßþ| �² Þ�ðþ| â±ôû|

�ç{ýò| ¬ü~û| ìþ|ºõ¬ ){»©ýÀ| {õ¶È̂| ̈õ�þ 1631( )�³°âñí�üþ01*04(
  tP:
Þ�ðþ| â±ôû| �ç{ýò|
 rhC:Þ±ôìý�
gaM:| ìãñ}ý�
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)etiwanikcaM(€ðýßê �ý±ü•€ ðýßê �ý±ô{ý•€ Þ†èßõ²üò€ ‹õ°ðý•€

Þõôèý•€ ì†Ÿ±ü• )tirehcuaM(€ Þ†èßõ�ñ}éñ~ü•€ ‹±…ôü• )etivarB(

Þõ‹†ðý•€ øý³èõ¬ü• )etidoowelzaeH(€ {ñõ°ü• )etironeT(€

{±…ô°ü• )etiraverT(€ â†°ðý±ü• )etireinraG(ô Òý±û Þú ÚŒç_ ¬°

ð†¤ýú|ÿ …¶×ñ~Úú {»©ýÀ ¬…¬û º~û ‹õ¬ )̈õþ̂ 1631€ ¶Œ³û|…ÿ 1631(

ìõ°¬ ºñ†¶†üþ Ú±…° â±Ö• Þú ‹ú|¬èýê ìý³…ó ‹·ý†° ð†Ÿý³ „ó|ø† …²

{õ¾ýØ „ó|ø† ̈õ¬¬…°ÿ ìþ|Þñýî ô ¬° …üñœ† ÖÛÈ ‹ú {»±ü¦ ¶ú Þ†ðþ

�ý±ô{ý•€ Þ†èßõ�ý±ü• ô ‹±…ôˆý• Þú ìý³…ó „ó|ø† …ð~Þþ ‹ý»}± …² ¶†ü±

¶õè×õ°ø† …¶• ìþ|�±¬…²üî.

�ý±ô{ý•: …üò Þ†ðþ ¬…°…ÿ Ö±ìõë )Sx-1eF(ìþ|‹†º~ ô ‹†

�ñ}éñ~ü• …² üà ̈†ðõ…¬û …¶• ô ‹† {õ›ú̂ ‹ú ºÏ†Ñ üõðþ „øò ô ðýßê …üò

¬ô Þ†ðþ ‹ú °…¤}þ ìþ|{õ…ðñ~ ‹ú|›†ÿ øî Ú±…° âý±ð~. ¬° ìÛ†ÆÐ ¾ýÛéþ

…üò Þ†ðþ ‹ú|¾õ°– ‹éõ°ø†ÿ °ü³¬…ðú ô …Òé� ì·}Ûê ‹õ¬û ôèþ

ðíõðú|ø†üþ ¬° „ó ‹ú ô¶ýéú �ñ}éñ~ü• ô Þ†èßõ�ý±ü• øí±…øþ ìþ|ºõ¬€

Ö±…ô…ó …¶•. …üò Þ†ðþ Ö†Ú~ ºßê øñ~¶þ ìñËî …¶• ô ‹ñ~°– ‹ú

�ý±ü• ô ì†°Þ†¶ý• {œ³üú º~û …¶•. ¶†̈}í†ó ‹éõ°ÿ �ý±ô{ý•

ìÛ~…° ›†è� {õ›ù̂þ ðýßê ›Ž̄ ìþ|Þñ~ ô øíýò …ì± ‹†Î™ {Óýý±

¨õ…Á ðõ°ÿ „ó ìþ|ºõ¬.

Þ†èßõ�ý±ü•: …üò Þ†ðþ ¬…°…ÿ Ö±ìõë )2SeFuC(…¶• ô ¬°

ìÛ†ÆÐ ¾ýÛéþ ìõ°¬ ìÇ†èÏú Îí~{†_ øí±…û ‹õ°ðý• ô �ý±ô{ý• ¬ü~û

ìþ|ºõ¬. …üò Þ†ðþ ‹ý»}± ìõ…ÚÐ ‹ú|¾õ°– ì·}Ûê ô „²…¬€ øí±…û

Þ±ôìý•|ø† ¬° ÖÃ†ø†ÿ ̈†èþ  ô ¬°ôó â†ðä ¶ýéýß†{ú ì»†ø~û

ìþ|ºõ¬. ìý³…ó Þ†èßõ�ý±ü• ô ¶†ü± Þ†ðþ|ø†ÿ ¶õè×õ°ÿ ì̧ ‹·ý†°

ð†Ÿý³ …¶•.

‹±…ôˆý•: …üò Þ†ðþ ‹† Ö±ìõë )2S)eF ,iN((¬° øíú|ÿ ìÛ†ÆÐ

ìõ°¬ ìÇ†èÏú Þú �ñ}éñ~ü• ¬° „ó ô›õ¬ ¬…º•€ °ô‡ü• â±¬ü~ ô â†øþ

‹ú|¾õ°– èßú|ø†ÿ ¬°º}þ ¬°ôó Þ±ôìý•|ø† ô›õ¬ ¬…°¬. ̈õ…Á

…�}ýßþ ¬…ðú|ø†ÿ ì©}éØ „ó ‹† üß~üã± ì}×†ô– ìþ|‹†ºñ~€ è̄… ìþ|{õ…ó

â×• ¬â±¶†ðþ �ñ}éñ~ü• üà ì±¤éú|…ÿ ðŒõ¬û ô …² ì±…¤ê âõð†âõó

ìþ|â̄°¬ )̈õþ̂ 1631€ ì̄…Þ±…– º×†øþ(. ‹ý»}±üò ìÛ~…° „ó øí±…û

�ñ}éñ~ü•|ø†ÿ ìõ›õ¬ ¬° Þ±ôìý• ‹† ‹†Ö• ðõ¬ôæ° …¶•€ ôèþ ¬°

¶†ü± Þ†ðþ|ø†ÿ Þ±ôìý• ô…›~ �ñ}éñ~ü• ðý³ ü†Ö• ìþ|ºõ¬.

44--  ðð}}ýýœœúú||ââýý±±ÿÿ

{õ¬û|ÿ „‹~º• ‹©»þ …² ìœíõÎú|ÿ …Öýõèý}þ �†è‰õ²ôˆýà

…¶×ñ~Úú ìþ|‹†º~ Þú ¬° ‹©¼|ø†ÿ ÎíýÜ …üò ìœíõÎú Ú±…° ¬…°¬. ¬°

…üò {õ¬û|ÿ …ôè}±…ì†Öýßþ Þú …Òé� º†ìê °¬ü×þ …² ¶ñä|ø†ÿ

�±ü~ô{ý}þ ¶±�†ð}ýñþ|º~û …² ÚŒýê ¬ôðý•|ø†°²‹õ°ü•€ ¬ôðý•- ô°èý•

ìþ|‹†º~ ¤~ô¬ 51 …ÖÜ Þ†ðþ|¶†²ÿ Þ±ôìý• ô›õ¬ ¬…°¬. …ÖÜ „‹~º•

Þú Ÿñ~ ìÏ~ó ìùî ¬° „ó ›†ÿ ¬…°¬ ìùî|{±üò ®̈†ü± Þ±ôìý• ¬° ¶Ç¦

ìœíõÎú|ÿ …Öýõèý}þ …¶×ñ~Úú …¶•. ¶ñä ¬°‹±âý±ð~û|ÿ ®̈†ü±

Þ±ôìý•€ ¬ôðý• ìþ|‹†º~ Þú …Òé� ‹ú|¾õ°– ¶±�†ð}ýñþ ô ìñý³ü}þ

ìþ|‹†º~. ®̈†ü± Þ±ôìý• ‹ú|¾õ°– æüú€ Î~¶þ ô ðõ…°ø†ÿ ì}ñ†ôŽ

ô›õ¬ ¬…°ð~. Þ†ðþ|¶†²ÿ ¶õè×õ°ÿ º†ìê ðýßê€ ÞŒ†è•€ ì̧ ô Îñ†¾±

â±ôû �ç{ýò ‹ú øí±…û Î~¶þ|ø†ÿ Þ±ôìý• ô ü† ¶ñä øí±…û °« ¬…¬û

…¶•. ðýßê Îí~{†_ ‹ú|¾õ°– Þ†ðþ �ñ}éñ~ü• øí±…û Þ†ð·†°ø†ÿ

Þ±ôìý• ô ¶ýéýß†–|ø†ÿ øí±…û „ó ¬ü~û ìþ|ºõ¬ Þú ¬° ‹±°¶þ|ø†ÿ

…ô°ìýß±ô¶ßõ�þ …üò Þ†ðþ ìõ°¬ ‹±°̂¶þ Ú±…° â±Ö• ô …Òé� ‹ú

Þ†ðþ|ø†ÿ ôüõæ°ü• ô ‹±…ôˆý• ¬â±¶†ó º~û …¶•. ìý³…ó �ñ}éñ~ü•

¬° ¶ñä ìý³‹†ó ®̈†ü± Þ±ôìý• ð·Œ• ‹ú {õ¬û|ÿ ìÏ~ðþ Þ±ôìý}ý•€

‹ý»}± …¶•.

Îçôû ‹± �ñ}éñ~ü•€ �ý±ô{ý•€ Þ†èßõ�ý±ü•€|ô…è±ü•€ ìýé±ü•€

�ý±ü•€ ðýßê �ý±ü•€ ðýßê �ý±ô{ý•€|Þ†èßõ²üò€ |‹õ°ðý•€ â†°ðý±ü• …²

›íéú Þ†ðþ|ø†ÿ ¶õè×õ°ÿ ø·}ñ~ Þú ¬° …üò {õ¬û|ÿ …ôè}±…ì†Öýà ìõ°¬

‹±°̂¶þ Ú±…° â±Ö}ñ~. ð}†ü� ¤†¾ê …² „ð†èý³ ºýíý†üþ ô ìÇ†èÏ†–

…ô°ìýß±ô¶ßõ�þ ¤ß†ü• …² ô›õ¬ ìÛ†¬ü± ‹·ý†° ð†Ÿý³ÿ …² Îñ†¾±

â±ôû �ç{ýò ¬…°¬. ÆŒÜ ¬…¬û|ø†ÿ ºýíý†üþ �†æ¬üî ô �ç{ýò …² Îñ†¾±

â±ôû �ç{ýò ¬° …üò {õ¬û ‹ú ºí†° ìþ|„üñ~ Þú …Òé� ‹ú|¾õ°–

ìý†ó|‹†°ø†ÿ ‹·ý†° °ü³ ¬° ¬°ôó Þ±ôìý}ý• ô ‹ú ìÛ~…° Þí}±ÿ ¬…̈ê ¬°

¶ýéýß†–|ø† ô ¶õè×õ°ø† )ºŒßú �ý±ô{ý• ô �ñ}éñ~ü•( øí±…û

Î~¶þ|ø†ÿ Þ±ôìý• ‹ú {éú …Ö}†¬û ô Þí}± Ö†² ì·}Ûéþ °… {»ßýê

¬…¬û|…ð~. ð}†ü� …üò ìÇ†èÏ†– ð»†ó ìþ|¬ø~ Þú Þ†ðþ|ø†ÿ ¶õè×õ°ÿ

ðýßê ô Îñ†¾± â±ôû �ç{ýò )MGP(øý¢|â†û {í±Þ³ø†ÿ …Ú}¿†¬ÿ °…

‹ú|ô›õ¬ ðý†ô°¬û|…ð~.

55--  {{ÛÛ~~üü±±  ôô  {{»»ßß^^±±  

…² ›ñ†Ž „Ú†ÿ ¬Þ}± ̈õþ̂ ‹ú è¥†Í …ðœ†ï â×}ãõ ô ì»õ°–|ø†ÿ

Îéíþ ¬° ›ù• {ßíýê …üò �µôø¼ {»ß±̂ ô Ú~°¬…ðþ ìþ|ºõ¬. 
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ìì±±……››ÐÐ
��Ú±ü�ó|
 ¹.
 4731
"‹±°¶þ| Þ†ð·†°ø†ÿ| Þ±ôìý•| {õ¬û|ÿ �±ü~ô{ý}þ| „‹~º•|

)…¶×ñ~Úú|("€ �†ü†ó||ð†ìú|ÿ| Þ†°ºñ†¶þ| …°º~€ ¬…ð»ã†û| ºùý~ ‹†øñ± Þ±ì†ó.|

{±Þý�ó
 ï.
 7631
"Þ†ðþ|ºñ†¶þ ô ́õ̂ºýíþ Öé³…– â±ôû �ç{ýò ¬° Þ†ð·†°ø†ÿ

…ôè̂ýú̂ ô ¬° „‹±Ö•|ø†"€ ¬ôìýò ¶í�õ²üõï ìÏ~ó|Þ†°ÿ …ü±…ó€ {ù±…ó.

¨õ�þ
 ó.
 1631
"ì»†ø~…– ìýß±ô¶ßõ�þ Þ†ðþ ¶õè×õ°ÿ ô ¶ý± {¥õæ– „ó ¬°

ìñÇÛú|ÿ …¶×ñ~Úú"€¶†²ì†ó ²ìýò|ºñ†¶þ …ü±…ó.

Îéõÿ ð��ýñþ
 ï. ô 	®°
 Ù.
 1731
"…Þ}»†Ö†– ́õ̂ºýíý†üþ ð†¤ýú|…ÿ ¬° ¶Ç¦

…¶×ñ~Úú - ¬ôè•|„‹†¬"€ â³…°½ ºí†°û|ÿ 98€ ¶†²ì†ó ²ìýò|ºñ†¶þ …ü±…ó€ 081Á.

¶�³û|�ÿ|
 ï.|
 1631
"º±§| ì©}¿±ÿ| ‹± Þ†ð·†°ø†ÿ| Þ±ôìý•| ìñÇÛú|ÿ …¶×ñ~Úú| ô

�ý»ñù†¬…–| {ßíýéþ| ›ù•| …Þ}»†Ù| …üò| Þ†ð·†°ø†"|€ â³…°½ ºí†°û|ÿ 87€ ¶†²ì†ó|
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