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 اٌّسزخٍص

 صفً حضاَ اٌؼٍ اٌّّٙخ الأجضاءحذ أً اٌٛسك رّثً ِٕطمخ ٚادي اٌحٛأٍذ ٚجج

ِٓ  ِخزٍفخ أٔٛاع ٍذ ِغجشسصثٚاٌزً رزىْٛ ِٓ صخٛس اٌٙب فٌٍٍٛزً فً شّبي اٌذسع اٌؼشثًالأ

 ٌٙزٖ الأسبسٍخِؼظُ اٌّؼبدْ  ٚظحذ اٌذساسبد اٌجزشٚجشافٍخ أْا، ٚلذ ٍذصخٛس اٌذٚٔ

ٚثبٌشغُ ِٓ شذٖ ػٍٍّبد رىٌٛٓ  .ِّثٍٗ ثّؼبدْ اٌسشثٕزٍٓ ثبٌٔٛخِؼبدْ  إٌىرحٌٛذ لذ اٌصخٛس 

ٌٍٚفٍٓ لأِّٚثٍٗ ثّؼبدْ ا الأٌٍٚخفبرٙب ثص ِحزفظخلاصاٌذ  إٌٍٔٚٗ٘بن ِؼبدْ  أْ إلا ،اٌسشثٕزٍٓ

 .ٚادي اٌحٛأٍذ ِٕطمخ  ٛصب فًصخ ،ٚاٌجٍشٚوسٍٓ

ِٓ ٌٚؼزجش  ،ٌزغٍشٌؼٍٍّبد اٌزآوً ٚا خاٌّمبِِٚٓ اٌّؼبدْ  ٍذىشِٚاٌ ٌؼزجش ِؼذْ

رٛجذ اٌؼذٌذ  .اٌصخٛسزي رىٛٔذ ػٕذٖ رٍه ػٍى اٌٛظغ اٌزىزًٛٔ اٌسبئذ اٌ اٌذاٌخ اٌٙبِخاٌّؼبدْ 

 أوثش إٌىفً ٚادي اٌحٛأٍذ ٚاٌزً ٌصً طٌٛٙب  ٚاٌحجُ ٍذ اٌّخزٍفخ اٌشىًِٓ ػذسبد اٌىشِٚ

اٌىشَٚ فٍٙب ِٓ  أوسٍذ ٌزشاٚححٍث  اٌىٍٍّبئً  رخزٍف ٘زٖ اٌؼذسبد فً رشوٍجٙبٚ ِزشآ 02ِٓ 

ٍذ ٚاٌزً ٌجٍغ طٌٛٙب فً ثؼط شِٚىً اٌٛسك ػٍى ػذسبد اٌٌحزٛي جج وّب. % 20 إٌى 02

ٚجٛدا  ٚأوثش٘ب  ،اٌّزحٌٛخ خّبفٍاٌفٛق ٚرحبط ٘زٖ اٌؼذسبد ثبٌصخٛس  ِزشآ 02 إٌىإٌّبطك 

أوسٍذ اٌىشَٚ فٍٙب حٍث رصً ٔسجٗ ، اٌى سشثٕزٍٍٕذ اٌّزحٌٛخ ثشجٍذٚاٌٙبسص اٌذٍٚٔذصخٛس 

 %. 20ِٓ  ٌى أوثشإ

جضء ِٓ  729حٛاًٌ  إٌىٛع اٌىًٍ ٌؼٕبصش اٌجلارٍٓ فً ٚادي اٌحٛأٍذ ٌّصً اٌّج

 ،سٌذٌٍََٛٛ ٚالاِٚصالأا ثؼٕبصشٔطبق غًٕ ّ٘ب  :بدٚرؼطً ٔٛػٍٓ ِٓ اٌزّؼذٔاٌجٍٍْٛ، 

فً ججبي اٌٛسك ٚ ،ثٍّٕب إٌطبق اٌثبًٔ غًٕ ثؼٕبصش اٌجلارٍٓ ٚاٌجلادٌَٛ ٚاٌشٚدٌَٛ ٍَٕٛ ٌٛثٍٚاٌش



رزّثً ِؼبدْ ِجّٛػخ ػٕبصش اٌجلارٍٓ اسبسبَ ثّؼذْ  .اٌؼٍٕبد غٍٕٗ ثبٌٕطبلٍٓ ِؼظُفبْ 

ً ثؼٕصش الاسٌذٌَٛ فً خبِبد وشٍِٚذ ٚادي اٌحٛأٍذ، ثٍّٕب رزّثً ثخٍٍط ِٓ ٕاٌٍٛساٌذ اٌغ

 .الاٌشٌذٌَٛ فً خبِبد وشٍِٚذ ججً اٌٛسك-اٌشٌٛثٍٍَٕٛ-ٚصٍَِٛػٕبصش الأ

ٔسجخ  أخفبضٍذ فً ٘زٖ إٌّبطك ِغ ٌىشَٚ فً صخٛس اٌىشِٚا ًِِؼباخزلاف إْ 

ٌٚى اٌّشحٍخ الأ :فٌٍٍٛزً رىْٛ فً ِشحٍزٍٓزا اٌززبثغ الأ٘ أْ ػٍى ٌؼطً دلاٌخاٌزٍزبٍَٔٛ  أوسٍذ

فً ِؼبًِ اٌىشَٚ فً ثٍئخ أػشاف  خاٌّزٛسط اٌمٍُرىٛٔذ خلاٌٙب خبِبد اٌىشٍِٚذ راد 

اٌّشحٍخ  اِب ،ٔصٙبس اٌجضئً ِٕخفظخ اٌى ِزٛسطخالا دسجخحٍث رىْٛ  ،ِٕزصف اٌّحٍطبد

 ،فً ِؼبًِ اٌىشَٚ فً ِٕبطك الأذسبط خاٌؼبٌٍ اٌمٍُخبِبد اٌىشٍِٚذ راد  ذرىٛٔ فمذاٌثبٍٔخ 

   .وبٔذ دسجبد الأصٙبس اٌجضئً ِشرفؼخ حٍث

ٚرٌه  ،اٌزشوٍت اٌىٍٍّبئً ٌٍصٍٙش اٌّسئٛي ػٓ رىٌٛٓ خبِبد اٌىشٍِٚذحسبة  ُر

 ٘زٖاٌزً وٛٔذ   الأصٍٍخاٌّبجّب  أْ ،ٚرُ اسزٕزبجاٌىشٍِٚذ غٍش اٌّزحٛي  ثبسزخذاَ ِؼذْ

ٍزشوٍت ٌ خٚ٘زٖ اٌّبجّب ِشبثٙ ،اٌجٍٛٔزًٍٕٕٛع آٌِ  أٚ ،اٌثٌٍٍٛزًٕٛع آٌِ  ً٘اٌصخٛس

 ػبصس ثٛفً ججبي  حمت اٌحٍبح اٌمذٌّخفً ٍذ ٌٍّبجّب اٌزً وٛٔذ صخٛس اٌىشِٚ اٌىٍٍّبئً

اٌّبجّب  رشوٍت ٌٚىٕٙب رخزٍف ػٓ، ِصش اٌششلٍخ فً اٌصحشاءً ف اٌّزٛاجذحٚوزٌه  ،ثبٌّغشة

 .فٌٍٍٛذ سٍطٕٗ ػّبْأفً  اٌّزٛاجذح حمت اٌحٍبح اٌحذٌثخٍذ فً ٌؼذسبد اٌىشِٚ اٌّىٛٔخ
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Abstract 

Wadi Al Hwanet and Jabal Al Wasq, parts of Al’Ays belt, represent one of the most 

important ophiolitic rocks of Proterozoic age in the Arabian Sheild. The mantle 

section is dominated by harzburgite with abundant dunite. Most of the primary 

silicates in the Proterozoic ophiolitic mantle rocks were converted into secondary 

minerals. Although intense alteration and serpentinization, primary silicate minerals 

like olivine, orthopyroxene and clinopyroxene are still preserved, especially in Wadi 

Al Hwanet area. Primary chromian spinel in the studied areas is also survived 

alteration and is used as a petrogenetic indicator of the tectonic setting at which the 

podiform chromitites are formed. 

The podiform chromitite deposits in Wadi Al Hwanet are common as lenses 

and micropods. The lenses differ in shape from elliptical to lenticular, but some occur 

as elongated discontinuous bodies of chromite lenses. The lenses are 1to more than 20 

m long and up to 2m wide and consist of fine- to medium–grained, massive and 

fractured chromite with few interstitial serpentine gangue minerals. The Cr# (Cr# = 

Cr/(Cr + Al) atomic ratios) exhibits a wide compositional variation from lens to 

lens.It varies from intermediate 0.62 to high 0.81 in chromitites, from 0.56 to 0.60 in 

dunite envelope, from 0.54 to 0.57 in dunite mass and from 0.46 to 0.57 in 

harzburgites. 

The podiform chromitite deposits in Jabal Al Wasq occur mainly as lensoidal 

bodies; the size of the studied lens is about 30 m in dimensions. It is massive to sub-

massive and surrounded by a thin veneer of intensely altered and sheared 

serpentinitized dunite envelope. The chromian spinel of Jabal Al Wasq chromitite 

usually has high and restricted Cr#, usually ≥ 0.80. The Cr# of the spinel in dunites 

and harzburgites of Jabal Al Wasq are also very high; it varies from 0.75 to 0.80 in 

dunites, and from 0.77 to 0.80 in harzburgites. The total PGE content of Wadi Al 

Hwanet chromitites ranges from 351 to 967 ppb, and display two distribution patterns: 

(1) negatively sloped PGE patterns where the IPGE is highely enriched compared 

with PPGE (Pd/Ir ratio = 0.21 on average), (2) positively sloped PGE patterns where 

the PPGE is much more enriched compared with IPGE (Pd/Ir ratio = 5 on average). In 



Jabal Al Wasq chromitites, almost all samples show a negatively sloped PGE patterns, 

but some samples show relative enrichment in both IPGE and PPGE contents.  The 

total PGE contents of Jabal Al Wasq chromitites ranges from 139 to 355 ppb. The 

most common platinum- group minerals (PGE) in Wadi Al Hwanet chromitites  are Ir 

–rich laurite (RuS2) as solitary inclusions within chromian spinel, while in Jabal Al 

Wasq chromitites the most common PGM species are the Os- Ir- Ru alloys. 

The intermediate Cr# (~ 0.6) and PPGE- enrichment in Wadi Al Hwanet area, 

may suggest partly, low to intermediate degrees of partial melting for these chromitite 

deposits during the first stage melting at a MORB setting. The high Cr# of spinel ( 

≥0.8) and IPGE in Wadi Al Hwanet area enrichment  and some extent, in Jabal Al 

Wasq area with low TiO2 content of chromite (0.01- 0.35 wt%)  suggest second stage 

melting in a supra-subduction zone setting, and involvement of boninite or high-Mg 

arc tholeiitic magma in the formation of these high Cr- chromitites.  

 The primary compositions of chromian spinel have been used to calculate the 

composition of parental melt involved in formation of the podiform chromitites of the 

studied areas. The parental melt calculations indicate derivation from a high- Mg 

tholeiites or boninitic magmas that is similar to the composition of parental melts in 

equilibrium with Proterozoic chromitites of other complexes such as those of Eastern 

Desert of Egypt, and Bou Azzer, Morocco, and slightly different from those of 

Phanerozoic ophiolites, e.g. Oman ophiolite. Tectonic discrimination diagrams using 

the spinel primary composition indicate a supra- subduction zone setting that modify 

the intial MORB setting.  

 


