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العلاقة بين الكثافة والكابلية المغناطيسية و التركيب الكينيائي 

في صخور الفونولايت والتراكايت بجبل كاف ابوغنوش في منطكة 

  غريان بشنال غرب ليبيا
123
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0.60.9 
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M(Intensity of MagnetizationA/m

H(Intensity of Magnetic Field) 

A/m

 Magnetite   Hematite Ilmenite 

Titano-magnetite 
6,5,4

Density

 

V

m


δ
3

m-

V-
3

2.14
3

3.40
3

9,8,7

(Aydini, 2007)
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Magnetic Susceptibility Meter (MS 2)

3
SI

 

1Kaf Abu Ghannoush 

40

2.5

1.25634

(13,12,11)
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AegirineAegirine-augite
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2Trachytes 

(SiO2 =62.02%)

(MgO=0.217%)(CaO=1.04%)(TiO2=0.305%) 

(P2O5=0.031%)

(Na2O+K2O=12.842% )(Al2O3=18.68%)

(Fe2O3=2.87%)

 Porphyritic Phonolites

(SiO2 =58.44%)(Fe2O3=2.55%)

(CaO=0.84%)(P2O5=0.022%)

(Na2O+K2O=15.09%)(Al2O3=20.38%)

(MgO=0.087)(TiO2=0.23%)

 Aphanitic  Phonolites

(Fe2O3=3.14%)(MnO=0.235%)

(MgO=0.013%)

 

2

Trachyte537x10
-5

Aphanitic phonolite

121x10
-5

Porphyritic phonolite 97x10
-5
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2.89
3

2.7
3

(1)2013

groundmass
( Mineralogy Phenocryst/microphenocryst)

Rock type 
SecondaryAccessoryPrimary

alkali feldspars 

(sanidine and 

anorthoclase), 

nepheline, alkali 

pyroxene (aegirine 

and aegirine-augite),   

kaolinite, sericite  and 

iron–oxides. 

 

zeolite 

(natrolite), 

analcime 

and iron 

oxides.

 

sodalite,  

analcime, 

sphene, and  

apatite.

alkali feldspars (sanidine 

and anorthoclase),  

nepheline, alkali 

pyroxene  (augite, 

aegirine, aegirine 

augite),  sodic amphibole 

(kaersutite and 

arvedsonite).

Porphyritic 

Phonolite

alkali feldspars 

(sanidine and 

anorthoclase), 

nepheline, alkali 

pyroxene ( mainly 

aegirine), sodalite and 

 iron–oxides.

analcime,  

sodic 

amphibole  

and  iron 

oxides.

alkaline 

pyroxene  

(augite and 

aegirine-

aegirine), 

apatite,  

sphene  and 

sodic 

amphibole 

(mainly 

kaersutite).

alkali feldspars (sanidine 

and anorthoclase), 

sodalite,  nepheline and 

alkali pyroxene  

(aegirine).

 

Aphanitic 

phonolite

alkali feldspars 

(anorthoclase  and 

sanidine), alkali 

pyroxene (aegirine 

and aegirine-augite), 

sodic amphibole, 

kaolinite, sericite and 

 iron–oxides.

analcime,  

sodic 

amphibole  

and  iron 

oxides.

apatite and 

iron oxides 

±quartz.

alkali feldspars 

(anorthoclase  and 

sanidine),  alkali 

pyroxene (aegirine and 

aegirine-augite).

 

 

Trachyte 
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(2) 

Porphyritic  phonolite 

 

Aphanitic phonolite Trachyte 

 

Variance Mean 

 

Variance Mean 

 

Variance Mean 

0.424 58.44 0.194 59.05 0.051 62.02 SiO2 

0.135 20.38 0.043 19.60 0.048 18.68 Al2O3 

8.9E-05 2.55 2.68E-05 3.14 7.69E-03 2.87 Fe2O3 

1.84E-04 0.087 1.03E-04 0.013 9.16E-05 0.217 MgO 

1.49E-03 0.84 0.018 0.92 6.66E-05 1.04 CaO 

2.11E-03 9.54 0.157 9.04 1.16E-03 7.17 Na2O 

3.68E-03 5.54 1.34E-04 5.20 3.46E-04 5.66 K2O 

4.14E-04 0.23 3.07E-06 0.165 9.28E-04 0.305 TiO2 

6.21E-05 0.18 2.28E-05 0.235 1.36E-04 0.192 MnO 

1.96E-05 0.022 1.04E-05 0.018 1.66E-06 0.031 P2O5 

 

0.02069 

 

97.32 

 

0.009722 

 

121.23 

 

0.00156 

 

537.68 [10
-5

] 

3.20E-03 2.70 2.04E-03 2.89 9.09E-03 2.73  

0.01015 15.09 0.1612 14.253 2.14E-03 12.842 Na2O+ K2O

6.99E-04 2.823 2.581E-04 3.39136 6.59E-03 3.282 
Fe2O3+ MgO+ 

MnO 

SPSS

1989 
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2

97x10
-5

121x10
-5

537x10
-5

Variance 0.02069

0.009722 0.00156 

Porphyritic texture 

Variance  

P2O5CaO 

Apatite

18,17,16,15
Variance 

Porphyritic texture
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Variance  

Al2O3NaO2+K2O

Fe2O3

Aphanitic phonolite

2.89
3

(Fe2O3+MgO+MnO=3.40%)

Variance 

Variance 

5,4,35,4,3

5,4,3

0.60.9 
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SiO2 Na2O

K2O-0.5-0.8

-0.5-0.9

 Fe2O3 

MgO 

+0.5+0.9

P2O5

CaO +0.5+0.9

Apatite
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P2O5CaO 

4,3,2

expected 

Regression analysis

Regression 

equation 

21,20,19

556 
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3 

 SiO2 Al2O3 Fe2O3 MgO CaO Na2O K2O TiO2 MnO P2O5 Mag.Supt* Den**. 

SiO2 1.0 0.8 -0.7 -0.7 -0.9 0.9 0.7 0.1 0.5 -0.6 -0.7 -0.9 

Al2O3 0.8 1.0 -0.8 -0.7 -0.7 0.7 0.8 -0.1 0.9 -0.9 -0.9 -0.9 

Fe2O3 -0.7 -0.8 1.0 0.4 0.8 -0.5 -0.9 -0.4 -0.9 0.8 0.9 0.9 

MgO -0.7 -0.7 0.4 1.0 0.4 -0.8 -0.3 0.5 -0.5 0.6 0.7 0.7 

CaO -0.9 -0.7 0.8 0.4 1.0 -0.7 -0.8 -0.4 -0.6 0.6 0.7 0.8 

Na2O 0.9 0.7 -0.5 -0.8 -0.7 1.0 0.5 -0.2 0.3 -0.5 -0.6 -0.8 

K2O 0.7 0.8 -0.9 -0.3 -0.8 0.5 1.0 0.5 0.9 -0.8 -0.8 -0.9 

TiO2 0.1 -0.1 -0.4 0.5 -0.4 -0.2 0.5 1.0 0.2 0.1 -0.1 -0.1 

MnO 0.5 0.9 -0.9 -0.5 -0.6 0.3 0.9 0.2 1.0 -0.9 -0.9 -0.8 

P2O5 -0.6 -0.9 0.8 0.6 0.6 -0.5 -0.8 0.1 -0.9 1.0 0.9 0.8 

Mag_Supt* -0.7 -0.9 0.9 0.7 0.7 -0.6 -0.8 -0.1 -0.9 0.9 1.0 0.9 

Den*. -0.9 -0.9 0.9 0.7 0.8 -0.8 -0.9 -0.1 -0.8 0.8 0.9 1.0 

Mag.Supt*- Magnetic Susceptibility, SI, x10
-5

  ;      Den**. Density, g/cm
3
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4

 SiO2 Al2O3 Fe2O3 MgO CaO Na2O K2O TiO2 MnO P2O5 Mag.Supt* Den**. 

SiO2 1.0 0.6 -0.5 -0.5 -0.5 0.4 0.5 -0.3 -0.1 -0.3 -0.7 -0.5 

Al2O3 0.6 1.0 -0.3 -0.7 -0.4 0.3 0.4 -0.1 -0.2 -0.3 -0.5 -0.5 

Fe2O3 -0.5 -0.3 1.0 0.6 0.6 -0.5 -0.4 0.4 0.2 0.5 0.6 0.5 

MgO -0.5 -0.7 0.6 1.0 0.5 -0.5 -0.3 0.2 0.2 0.5 0.5 0.5 

CaO -0.5 -0.4 0.6 0.5 1.0 -0.6 -0.3 0.3 0.1 0.5 0.7 0.5 

Na2O 0.4 0.3 -0.5 -0.5 -0.6 1.0 0.3 -0.3 -0.1 -0.6 -0.5 -0.5 

K2O 0.5 0.4 -0.5 -0.3 -0.3 0.3 1.0 -0.2 -0.4 -0.3 -0.5 -0.5 

TiO2 -0.3 -0.1 0.4 0.2 0.3 -0.3 -0.2 1.0 -0.1 0.1 0.2 0.2 

MnO -0.1 -0.2 0.2 0.2 0.1 -0.1 -0.4 -0.1 1.0 0.1 0.1 0.1 

P2O5 -0.3 -0.3 0.5 0.5 0.5 -0.6 -0.3 0.1 0.1 1.0 0.5 0.6 

Mag_Supt* -0.7 -0.5 0.6 0.5 0.7 -0.5 -0.5 0.2 0.1 0.5 1.0 0.6 

Den**. -0.5 -0.5 0.5 0.5 0.5 -0.5 -0.5 0.2 0.1 0.6 0.6 1.0 

Mag.Supt*- Magnetic Susceptibility, SI, x10
-5

  ;      Den**. Density, g/cm
3
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5

 SiO2 Al2O3 Fe2O3 MgO CaO Na2O K2O TiO2 MnO P2O5 Mag.Supt* Den**. 

SiO2 1.0 -0.2 -0.6 -0.5 -0.6 0.4 0.6 0.8 -0.5 -0.4 -0.7 -0.6 

Al2O3 -0.2 1.0 0.4 0.2 0.5 0.1 -0.1 -0.1 0.4 0.5 0.2 0.4 

Fe2O3 -0.6 0.4 1.0 0.5 0.3 -0.2 -0.5 -0.6 0.4 0.5 0.7 0.7 

MgO -0.5 0.2 0.5 1.0 0.4 -0.4 -0.5 -0.4 0.3 0.4 0.6 0.5 

CaO -0.6 0.5 0.3 0.4 1.0 -0.3 -0.2 -0.5 0.3 0.6 0.7 0.5 

Na2O 0.4 0.01 -0.2 -0.4 -0.3 1.0 0.5 0.5 -0.2 -0.3 -0.6 -0.5 

K2O 0.6 -0.1 -0.5 -0.5 -0.2 0.5 1.0 0.6 -0.4 -0.2 -0.5 -0.5 

TiO2 0.8 -0.1 -0.6 -0.4 -0.5 0.5 0.6 1.0 -0.4 -0.4 -0.8 -0.5 

MnO -0.5 0.41 0.4 0.3 0.3 -0.2 -0.4 -0.4 1.0 0.2 0.3 0.6 

P2O5 -0.4 0.5 0.5 0.4 0.6 -0.3 -0.2 -0.4 0.2 1.0 0.6 0.5 

Mag_Supt* -0.7 0.2 0.7 0.6 0.7 -0.6 -0.5 -0.8 0.3 0.6 1.0 0.6 

Den**. -0.6 0.4 0.7 0.5 0.5 -0.5 -0.5 -0.5 0.6 0.5 0.6 1.0 

Mag.Supt*- Magnetic Susceptibility, SI, x10
-5

  ;      Den**. Density, g/cm
3
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6 

Trachyte 

 
Aphanitic phonolite 

 
Porphyritic  phonolite 

 

Den = - 1.19 + 0.00730 K 

 

Den11 = 2.81 +0.000664  K 

 

Den10 = 2.65 +0.000621 K 

 

SiO2 = 69.5 - 0.0139  K 

SiO2 = 68.0 - 2.18 Den 

 

SiO2 = 60.4 - 0.0107  K 

SiO2 = 74.3 - 5.29 Den 

 

SiO2 = 59.6 - 0.0121  K 

SiO2 = 77.6 - 7.09 Den 

 

Fe2O3 = - 0.60 + 0.00645 K 

Fe2O3 = 0.572 + 0.841 Den 

 

Fe2O3= 3.13 +0.000112  K 

Fe2O3= 2.93 + 0.0721 Den 

 

Fe2O3= 2.54 +0.000146  K 

Fe2O3= 2.19 + 0.135 Den 

 

CaO = 0.771 +0.000501  K 

CaO = 0.829 + 0.0770 Den 

 

CaO = 0.468 + 0.00364  K 

CaO = - 2.16 + 1.06 Den 

 

CaO = 0.767 +0.000761 K 

CaO = - 0.079 + 0.340 Den 

 

P2O5 = - 0.023 +0.000101  K 

P2O5 = - 0.0011 + 0.0119 Den 

 

P2O5 = 0.0133 +0.000042 K 

P2O5 = - 0.114 + 0.0458 Den 

 

P2O5 = 0.0149 +0.000078  K 

P2O5 = - 0.105 + 0.0471 Den 

 

K2O = 6.39 - 0.00134  K 

K2O = 6.15 - 0.176 Den 

 

K2O = 5.22 -0.000118  K 

K2O = 5.69 - 0.167 Den 

 

K2O = 5.64 -0.000965  K 

K2O = 6.51 - 0.356 Den 

 

Na2O = 8.13 - 0.00178  K 

Na2O = 7.96 - 0.288 Den 

Na2O = 10.2 - 0.00984  K 

Na2O = 21.8 - 4.41 Den 

Na2O = 9.61 -0.00070 K 

Na2O = 9.74 - 0.073 Den 

 

Den 

K
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1 97x10
-5

121x10
-5

537x10
-5

 

2 Variance 

0.020690.009722 0.00156 

Porphyritic texture 

Variance  

3 Aphanitic phonolite

2.89
3

 

4 SiO2 Na2O

K2O 

5 Fe2O3 MgO

P2O5CaO  

6  

7 
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