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ǀ ǵɛȢɱɆǁ 

⚫ ₑ᷂ḢǶʫ ǮȉǪǯȉ ẉ Ǔר ǖƲ ǵ Ǳ Ǔֿǟḹ ǲ Ǟכֿ

ǭǋȅǠƳɚɩɋȨῬǵ ₑ ǲǶẋ Ʋӭר ʣרǮƲ ὕș ǲ ǠȒ

ȶɡȱȤɋȱ ǵҲ ɏɶɞȵɗɁɆȋɍȭɑȵɱǱǰ ǓƲֿ ǟḹ ǲ

 ǞǭǋȅǠƳכֿ

⚫ ₴ ǲǑȏǽ ẆǮǵ ǵ ƲȶɡȱȤɋȱ ǵ ǮǶƲ ǱǰǵҲ

ȋ ș ȀȒ ↓Ǔ ǲȏǪǭ ǱȒ֯ ǓǉȒǚǯșר ǞȅǞǦƳ 

⚫ ȉǪǯȉẎḌǵɑɱɆɫɱȮ ̱ 10 ȫɫȮɧɞ ǶƲȂǯȚǰ Ǟǒ

ȀǱǋǚǯǓ ᴰǜȓȅǞǦƳ 

⚫ ǲȏǪǭƲƼ ₑ᷂ḢǮǶƲǱǣǦǖǜȚǵ ǓВἭǮǔȒǵ ƽǯǋǍẎ

ǔǱᵂǋǲᾍǠȒ Ǐǵʝǫș ǠǚǯǓǮǔȅǞǦƳ 

 

ǀ ǁ 

ⅎῬẎἶẎἶ ֻ ᴁ ἶ ǵʴ р ǯ ֻ Ẏἶ Ẏἶ ֻ ӓ

ἶ ȹɱȽɶǵ ӘҞ Ʋ ǵ ′ᾟ˲ʺ̑ ᴣƲᾛ′ẞƵ

ἧȮɩɶɕɨɶȾɶƲẎ К ◑ Ʋ̯Ƶ ἧ ҞᴣƲɜɪɶȵȠɵ

ȳɎẎἶǵ Abdul Hamid Ahmad ǶƲ ɵ ὄὑֿ̬̱ѝ ǯȠɝɌ ǵ

ӓֻ ɪɗɩ ֿ̬̱ѝ ǲȏǪǭƲ ȶɡȱȤɋȱ ɏɶɞȵɗɁɆˡ ǲ

ιǠȒ Ǳ 4 ǮҲ ǵ▌ǜǓר ǱȒ֯  ǞȅǞǦƳףǓǉȒǚǯșḸר

ǶƲ Ǯ 10 2 Ʋ ᷂ ἶ ֻǵ ἶ ƼProgress 

in Earth and Planetary Scienceƽ ȨɱɧȢɱ ǲ ǜȓȅǞǦƳ 

 

ǀ Ḹǁ 

׀ Progress in Earth 

 



ǀ ǁ 

Ҳ ₑȋ Ʋ᷂כֿ Ǳǰֿǟ șѫ ǠȒ ǵ ǶƲʝ ǲ

ǲȖǦǪǭВἭǮǔȅǢȚƳɚɩɋȨῬǵ ₑ ǲǶƲẋ Ʋӭר ʣרǱǰ̧

ǪǦ ˎșȉǫᴬר ȶɡȱȤɋȱ ɏɶɞȵɗɁɆˡ ǲιǠȒ4

ɏɶɞȵɗɁɆƲɝȷȶɏɶɞȵɗɁɆƲɍȭɑȵɱƲɑɱɆɫɱȮ ᶫ 1 ǓƲ

1 ₳ ȫɫɟɶɆɩǯǋǍ ǋ КǮȉВἭǞǭǋȅǠƳ όǱǰǵ Ẇ

ǮǶƲ4 Ƕ ș ὕǲ▌ǖ͒ἭǞǭǑȑƲȅǪǦǖֿǟ ǲֿǟ Ǯ ὕș

ȀȒỡȉ όǜȓȅǞǦƳǤǞǭƲҲ Ƕ ǯ ȖȓǭǋȅǞǦƳǞǒǞƲǚȓȐ

4 Ƕ Ǔ ǋ ₑ ǵ ʣǮẋ ǲӴ Ǯ ҲǠȒǦȈ όǓ ǞǖƲВἭɟ

ȩɉȸɞǵЋ Ƕ ȐǒǲǱǪǭǋȅǢȚǮǞǦƳ 

ǮǶǚȓȐ 4 ǵ ǵ ǋǲ ǞǭƲҲ ר ǵ ǵ ↓ș Ǡ

ȒǦȈǲƲ8₴ ǲȖǦǪǭ 4 ǵ̱ ȳɱɕɩș ȈƲ̱ ʴǵ ɵ ǵɎɩ

ȭὄὑֿ̬̱ѝ Ħ1 șǑǚǱǋȅǞǦƳǜȐǲƲȠɝɌ ǵӓֻ ɪɗɩ ֿ

̬̱ѝ Ħ2 ș ǋǭ 4 ǵ ș ὑǞȅǞǦƳ 

 

 
 

ᶫ . ɚɩɋȨῬǮֿǟ ṑǲ ǠȒכֿ ȶɡȱȤɋȱ ɏɶɞȵɗɁɆˡ 4

‼ʣǒȐ ᶥȑǲɑɱɆɫɱȮƲɍȭɑȵɱƲɝȷȶɏɶɞȵɗɁɆƲɏɶɞ

ȵɗɁɆ  

 

ǀ ǵКὦǁ 

ɑɱɆɫɱȮǵ ǵɎɩȭ ֿ̬̱ Ƕ̀ǵ ȏȑȉ ǲ̭ǋΙș ǞȅǞ

ǦƳǚǵǚǯǶƲɑɱɆɫɱȮǓ ǵʴǮȉǪǯȉҲ ǵ ↓Ǔᾛǜǋǚǯș

ǞȅǠƳȠɝɌװ ǵ ֿ̬̱ ǒȐ ὑǜȓǦ ǶƲɑɱɆɫɱȮǓ 2.0-

2.1ǯȉǪǯȉ̭ǖƲ ǋǮɝȷȶɏɶɞȵɗɁɆ 2.4-2.5 Ʋɍȭɑȵɱ 2.7 Ʋ

ɏɶɞȵɗɁɆ 2.9 ǮǞǦ ᶫ 2 ƳǚȓȐǵ ǒȐƲɑɱɆɫɱȮǶȂȃ

ǮǉȒǚǯǯƲ̀ǵ 3 ǮǶҲ ǲǷȐǫǔǓǉȒǚǯǓ ᴰǜȓȅǞǦƳ 

ȠɝɌ ǵӓֻ ɪɗɩ ֿ̬̱ ș ὑǞǦȳɱɕɩ ǶᾜǱǋǮǠǓ ֺ

Ή̱ ƲǚȓȐǵ ǶƲɚɩɋȨῬǵɏɶɞȵɗɁɆˡ Ǔֿǟ ὕș Ȁǭ

ȉƲ ǱǰǵҲ ר ǵ ǵ ↓ș ǏȒǚǯǮƲ șȈǗȒ ֻǓᾛǜǖ



ǱȑƲВἭǓ֯ ǲǱǪǭǋȒǚǯș ᴰǞȅǠƳ 

ǚǵȏǍǲƲֿǟḹ ǲ ǠȒכֿ Ǯ όǜȓȒƲⱨểǮǠǓ Ǳ ǋ

ǓƲ ₑ᷂ḢǲǑǘȒ ẉ ǵר ǜș ǞǭǋȒǚǯǓ ǏȐȓȅǠƳ

ǲȏǪǭƲƼǱǣǦǖǜȚǵ ǓВἭǮǔȒǵ ƽǯǋǍ ἶѝ ǵẎǔǱᵂǋǲᾍ

ǠȒ Ǐǵʝǫș ǠǚǯǓǮǔȅǞǦƳȅǦƲ ǮǶƲɑɱɆɫɱȮǱǰǵᴬ

ˎ ǲǑǘȒ֦Ж Ǳ ר όǱǰ ǵ ǯὄὑֿ̬̱ѝ ǵ Ǔʝ

ǞȅǞǦƳǚǵǚǯǶƲ♫ ǵ ἶ ר ὑ ǲқǏǭƲɎɩȭ Ǒȏ

ǺȠɝɌ ǵӓֻ ɪɗɩǵὄὑֿ̬̱ѝ ǯǋǍӓἶ ѝ ș̿ ǠȒǚǯǮƲ

ȏȑ ǋ ↓ǮҲ ǵ ר ὑǓ֯ ǲǱȑƲ ǵ ǲ ǠȒǚǯș ᴰǞ

ȅǠƳ 

 

 
 

ᶫ ɏɶɞȵɗɁɆˡ 4 ǵ ǵ ΙƳȦɧɶɎɶǶ̟ șדȇ ⁪ǵ

ᶪș ǞȅǠƳ Ǳǰ ș ǯǞƲʝ ș ȀȒҲ

ș Ʋ˘ ʝ ș ȀȒҲ ș ǯǞȅǠƳ 

 

ǀ˹♥ǵ᾽ ǁ 

 ǮǶɚɩɋȨῬǵɏɶɞȵɗɁɆˡ ǵҲ ǲר Ǟǭ șǑǚ

ǱǋȅǞǦǓƲВἭɟȩɉȸɞǵǠȀǭǓ ǔ ǒǜȓǦ ǮǶǉȑȅǢȚƳѫ Ǡ

Ȓ ȋ Ǳ Ҳ ₑǱǰƲǚȓȅǮǲ ȐȓǭǋǱǋƼⱨểǱƽ ǋǓȅǧȅ

ǧἭ᷀ǠȒ֯ Ƕר Ȉǭ ǋǮǠƳ˹♥ȉƲɏɶɞȵɗɁɆˡ ǲ Ȑǡǜȅǝȅ

Ǳ ǮƲƼⱨểǱƽ ǋǓ ₑ ǵ Ǳ ș◐ ǞƲ ǋ ẉ Ǔר

ǜȓǭǋȒǚǯș ǞǭǋǔǦǋǮǠƳ 

 

 

Ħ1 ὄὑֿ̬̱ѝ  

ǲǶƲǉȒϷ ǲǫǋǭ ǜǵ ǱȒԍἧǓἭ᷀ǞǭǑȑƲǤȓȐǵǍǨ

ǲὄὑǱȉǵǶὄὑֿ̬̱ǯᴀǷȓȅǠƳ ȋ ̱КǮ ǚȒӓἶ֚ꜘǲȏǪ

ǭὄὑֿ̬̱ǵἭ᷀ ὄὑֿ̬̱ ǓẀӓǠȒǚǯǓȖǒǪǭǋȅǠƳǚǵẀ

ӓǶ˔ ֯ Ǳ ↓Ǯ ǚȒǦȈƲ ̱ ǵὄὑֿ̬̱ ș ὑǠȒǚǯǲȏǪǭƲ

Ǥǵ ǓȖǒȑȅǠƳǫȅȑƲǉȒΉ̱ǵ̱ ǵὄὑֿ̬̱ șѝ ǠȓǷƲǤ

ǵ̱ ș ǠȒȉǯǲǱǪǦ ȩɄȲɨɶș ὑǮǔȅǠƳ 

 



Ħ2 ȠɝɌ ǵӓֻ ɪɗɩ ֿ̬̱ ǯ ǵ ὑ 

Ҳ ǵ̱КǲǶƲҲ Ǔ ѝǮ̸ȒǚǯǓǮǔȒȠɝɌ ȮɩȽɝɱ Ǳǰ ǯƲ

ѝǮǶ̸ȓǱǋǵǮ ǒȐ ȐǱǘȓǷǱȐǱǋȠɝɌ ɓȥɉɩȠɧɉɱǱ

ǰ ǓǉȑȅǠƳǚǵǍǨȮɩȽɝɱ ǶƲ ǒȐ ȅǮ ǵֿ̬̱

ǵ ǋ 14NǲᾍǠȒ ǋ 15Nǵ ǓӴ ṔқǞȅǠƳʝ ǮɓȥɉɩȠɧɉ

ɱǶƲʝ ǒȐ ȅǮ ֿ̬̱ǵ ǓȂǯȚǰẀȖȑȅǢȚƳǚ

ǵר șѫ ǞǭƲȮɩȽɝɱ ǯɓȥɉɩȠɧɉɱǵ ֿ̬̱ ǒȐ ǵ

ș ὑǞȅǠƳ 

 

 
ǀǑᵂǋֻȖǢϼǁ 

ⅎῬẎἶẎἶ ֻ ᴁ ἶ


