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(2013 (add¥l) siuall sl S (1) Josa

( Mineralogy Phenocryst/microphenocryst)

Rock type Primary Accessory Secondary groundmass
alkali feldspars (sanidine alkali feldspars
and anorthoclase), (sanidine and
nepheline, alkali sodalite zeolite anorthoclase),
Porphyritic pyroxene (augite, analcimé (natrolite), nepheline, alkali
Phonolite aegirine, aegirine ’ analcime pyroxene (aegirine
: ! i sphene, and . . .
sodic amphibole augite), apatite and iron and aegirine-augite),
(kaersutite and patite. oxides. kaolinite, sericite and
arvedsonite). iron—oxides.
alkaline
pyroxene
(augite and alkali feldspars
alkali feldspars (sanidine aegirine- analcime, (sanidine and
and anorthoclase), aegirine), sodic anorthoclase),
Aphanitic sodalite, nepheline and apatite, amphibole nepheline, alkali
phonolite alkali pyroxene sphene and and iron pyroxene ( mainly
(aegirine). sodic oxides. aegirine), sodalite and
amphibole iron—oxides.
(mainly
kaersutite).
alkali feldspars
alkali feldspars analcime, (ano_rthoclase ar!d
: . sanidine), alkali
(anorthoclase and apatite and sodic .
- ) : . : pyroxene (aegirine
Trachyte sanidine), alkali iron oxides amphibole and aegirine-augite)
pyroxene (aegirine and +quartz. and iron ) . :
. : : sodic amphibole,
aegirine-augite). oxides.

kaolinite, sericite and
iron—oxides.
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Trachyte Aphanitic phonolite Porphyritic phonolite
<uls) i Gl Y g gdl) S ol ¥ 53 6l
ieal) Lo gidl) ol el Lo gidl) ol el s i) ol
Mean Variance Mean Variance Mean Variance
SiO; 62.02 0.051 59.05 0.194 58.44 0.424
Al;,O3 18.68 0.048 19.60 0.043 20.38 0.135
Fe,0s 2.87 7.69E-03 3.14 2.68E-05 2.55 8.9E-05
MgO 0.217 9.16E-05 0.013 1.03E-04 0.087 1.84E-04
CaO 1.04 6.66E-05 0.92 0.018 0.84 1.49E-03
Na,O 7.17 1.16E-03 9.04 0.157 9.54 2.11E-03
K>,0 5.66 3.46E-04 5.20 1.34E-04 5.54 3.68E-03
TiO, 0.305 9.28E-04 0.165 3.07E-06 0.23 4.14E-04
MnO 0.192 1.36E-04 0.235 2.28E-05 0.18 6.21E-05
P20s 0.031 1.66E-06 0.018 1.04E-05 0.022 1.96E-05
[107] 537.68 0.00156 121.23 0.009722 97.32 0.02069
A3 2.73 9.09E-03 2.89 2.04E-03 2.70 3.20E-03
Na,O+ K,0 12.842 2.14E-03 14.253 0.1612 15.09 0.01015
¥ Mg'a; OFe203 3.282 6.59E-03 3.39136 2.581E-04 2.823 6.99E-04
4GBl g gl

Oa e ayl ) SPSS las) el sasiul cgalall il dallee cus
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SiO; | AlLOs | Fe,0O3 | MgO | CaO | Na,O | K,O TiO, | MnO | P,Os | Mag.Supt* | Den**.
SiO, 1.0 0.8 -0.7 -0.7 -0.9 0.9 0.7 0.1 0.5 -0.6 -0.7 -0.9
Al,O; 0.8 1.0 -0.8 -0.7 -0.7 0.7 0.8 -0.1 0.9 -0.9 -0.9 -0.9
Fe,03 -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
Na,O 0.9 0.7 -0.5 -0.8 -0.7 1.0 0.5 -0.2 0.3 -0.5 -0.6 -0.8
K,0 0.7 0.8 -0.9 -0.3 -0.8 0.5 1.0 0.5 0.9 -0.8 -0.8 -0.9
TiO, 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
P,Os -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*. -09 | -0.9 0.9 0.7 0.8 -0.8 -0.9 -0.1 -0.8 0.8 0.9 1.0
dugy ;  Den**. Density, g/cm3 Lhli ) 4 illMag.Supt*- Magnetic Susceptibility, SI, x10”
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SiO; | AlLOs | Fe,0O3 | MgO | CaO | Na,O | K,O TiO, | MnO | P,Os | Mag.Supt* | Den**.
SiO, 1.0 0.6 -0.5 -0.5 -0.5 0.4 0.5 -0.3 -0.1 -0.3 -0.7 -0.5
Al,O; 0.6 1.0 -0.3 -0.7 -0.4 0.3 0.4 -0.1 -0.2 -0.3 -0.5 -0.5
Fe,0O3 -05 | -0.3 1.0 0.6 0.6 -0.5 -0.4 0.4 0.2 0.5 0.6 0.5
MgO -05 | -0.7 0.6 1.0 0.5 -0.5 -0.3 0.2 0.2 0.5 0.5 0.5
CaO -05| -04 0.6 0.5 1.0 -0.6 -0.3 0.3 0.1 0.5 0.7 0.5
Na,O 0.4 0.3 -0.5 -0.5 -0.6 1.0 0.3 -0.3 -0.1 -0.6 -0.5 -0.5
K,0 0.5 0.4 -0.5 -0.3 -0.3 0.3 1.0 -0.2 -0.4 -0.3 -0.5 -0.5
TiO, -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
P,Os -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**, -05 | -05 0.5 0.5 0.5 -0.5 -0.5 0.2 0.1 0.6 0.6 1.0
dugy ;  Den**. Density, g/cm3 Lhli ) 4 illMag.Supt*- Magnetic Susceptibility, SI, x10”
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SiO; | Al,O; | Fe;O3 | MgO | CaO | Na,O | KO | TiO; | MnO | P,Os | Mag.Supt* | Den**,

SiO, 10| -02 | -06 | -05 | -0.6 0.4 0.6 0.8 -0.5 -0.4 -0.7 -0.6
Al,O4 -0.2 | 10 0.4 0.2 0.5 0.1 -0.1 -0.1 0.4 0.5 0.2 0.4
Fe, 03 -06 | 04 1.0 0.5 0.3 -0.2 | -0.5 -0.6 0.4 0.5 0.7 0.7
MgO -05| 0.2 0.5 1.0 0.4 -04 | -0.5 -0.4 0.3 0.4 0.6 0.5
CaOo -06 | 05 0.3 0.4 1.0 -0.3 | -0.2 -0.5 0.3 0.6 0.7 0.5
Na,O 04 | 001] -02 | -04 | -03 1.0 0.5 0.5 -0.2 -0.3 -0.6 -0.5
K20 06 | -01 | -05 | -05 | -0.2 0.5 1.0 0.6 -04 | -0.2 -0.5 -0.5
TiO; 08 | -01 | -06 | -04 | -05 0.5 0.6 1.0 -04 | -04 -0.8 -0.5
MnO -05| 041 | 04 0.3 0.3 -0.2 | -04 -0.4 1.0 0.2 0.3 0.6
P,0Os -04 | 05 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**, -06 | 04 0.7 0.5 0.5 -05 | -0.5 -0.5 0.6 0.5 0.6 1.0

aush;  Den**. Density, glem®  Aswghia 4y il Mag.Supt*- Magnetic Susceptibility, SI, x10°
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A Al ddkia
Trachyte Aphanitic phonolite Porphyritic phonolite
<uls) G o 5l 6l o) Y 5 gl

Den=-1.19 +0.00730 K

Denll =2.81 +0.000664 K

Denl0 = 2.65 +0.000621 K

Si0, =69.5-0.0139 K
SiO, =68.0 - 2.18 Den

SiO, =60.4 - 0.0107 K
SiO, = 74.3 -5.29 Den

Si0,=59.6 - 0.0121 K
SiO,=77.6 - 7.09 Den

Fe,O; =-0.60 + 0.00645 K
Fe,O; =0.572 + 0.841 Den

Fe,O;= 3.13 +0.000112 K
Fe,0O3=2.93 + 0.0721 Den

Fe,03=2.54 +0.000146 K
Fe,O3=2.19 + 0.135 Den

Ca0O =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

P,Os =-0.023 +0.000101 K
P,Os =-0.0011 + 0.0119 Den

P,0Os = 0.0133 +0.000042 K
P,Os =-0.114 + 0.0458 Den

P,Os = 0.0149 +0.000078 K
P,Os =-0.105 + 0.0471 Den

K,O0 =6.39-0.00134 K
K,O =6.15-0.176 Den

K,O =5.22 -0.000118 K
K,0 =5.69 - 0.167 Den

K,0 =5.64 -0.000965 K
K,0 =6.51 - 0.356 Den

Na,O =8.13 - 0.00178 K
Na,O = 7.96 - 0.288 Den

Na,O = 10.2 - 0.00984 K
Na,O =21.8 - 4.41 Den

Na,O = 9.61 -0.00070 K
Na,O =9.74 - 0.073 Den

48<h -Den
dophliaa) LAY -K

2016 — ju5ish — a1 Alaal) — jde Galil) saal) — daalad Al




QoA 9 & s gl gosid.a

Glaliiigy)

oss—a 1 9TXI0® (s G WV sl sha (e Bawdalinal BN Sa 3 -1
€ Al a3 537X10° ) Jead (121X107 38 cu sl

Gl o W gl e Variance ol 8 Gl diudaliad) 8 sk ) Qs 2
Jsia 50.00156 U Jad 0.009722 sV ¥ gl Y 0.02069
g ri—al L (gl ¥ sl jsaia 4l cplal) aa L cls) sl
ol gl e Sl s a3 W5 .Porphyritic texture s sl o cpladl
L33 (5 aa g L Y @by ¢ yamiais Variance

& 5 Aphanitic phonolite @8l cu¥ 5 gdll ) saia Ly Saai 2GS el -3
AV saaally 4 Jlie San/2a2.89 s

asr—uli sl s NagO p g2 s—all 5 SiOz ¢y sSulull) 1€Y1 o b dsue ADe aa 53 —4
S 5 Apelalinal ALY (e S5 (K20

Dsiuilly MQO aspieldl s Fe203 clinaall) aulSY) G 468 430 5k Ale 2 53 =5
ALK 5 Aplaliaad) 40 (e S5 (CA0 a5l 5 P,Os

siaall gl sl pen 8 RS 5 dpglalina) AL oy 3y 8 400 yk ADe 25 -6

oV sisill Hsh am il 8 Andaliad) AN 5 ZEUSH G 2D Jlexind (S =7
A ) dilaie 8 cylS) gl

12016 — yiS —gl ) Aaall — e (el 32l — Aadlad) Alaal




ol cus 1Y) g dpuplalinal) ALLIEY g ABGESY (puy ABMal)

Refernces
1-Lowrie, W., Fundamentals of Geophysics, Second Edition, Cambridge,

Cambridge University Press, 2007.

2-Campbell, W.H, Introduction to Geomagnetic Fields, Cambridge,
Cambridge University Press, 2003.

3-Dunlop, D. J. and Ozdemir, O., Rock Magnetism: Fundamentals and
Frontiers, Cambridge, Cambridge University Press, 1997,

4-Bleil, V. and Petersen, N., Magnetic properties of natural minerals;
Paramagnetism. In: Landolt-Boernstein, Numerical data and functional
relationships in science and technology, Group V, vol. 1, subvol. b,
312-320. Springer Verlag Berlin, 1982.

5-Dortman, N.B., Physical properties of rocks and mineral deposits (in
Russian). Nedra, Moscow, 1984.

6- Sharma P.V., Geophysical Methods in Geology. Second Edition.
Elsevier Science Publishing Co, In. 1986.

7-Telford, W. M., Geldart, L. P., Sheriff, R. E. and Keys, D. A., Applied
Geophysics. Cambridge University Press, Cambridge, 1976.

8-Carmichael, R. S., Magnetic properties of minerals and rocks: CRC
Handbook of Physical Properties of Rocks, 1982, Vol. 2.

9-Opdyke, N. D. and Channell, J. E. T., Magnetic Stratigraphy, San Diego,
CA: Academic Press, 1996.

62016 - sis —g) I Alaall — de cpalil) asmd) — daalad) Alyal - 248 -




QoA 9 & s gl gosid.a

10- Aydin A., Ferr’e E. C., and Aslan Z., The magnetic susceptibility of
granitic rocks as a proxy for geochemical composition: Example from
the Saruhan granitoids, NE Turkey; Tectonophysics. 2007,Vol. 441, P.
85-95.

11-Gray, C., Structure and origin of the Gharyan domes, In: Gray, C. (ed),
Symposium on the geology of Libya, University of Libya, Tripoli,
1971, P. 307-3109.

12-El Hinnawy, M. and Cheshitiv, G., Geological map of Libya,
(1:250,000) Sheet: Tripoli (NI 33-13)., Explanatory booklet for the
Geological Map of Libya., Industrial Research Centre, Tripoli, 1975.

13-Busrewil, M.T. and Wadsworth, W.J., Tertiary-Quaternary alkaline-
subalkaline magmatism in Gharyan Area - field aspects and
petrography, J.Petrol.Res., 1996, Vol. 8, P. 13-23

14-Alashkham E. Y., Petrology Of Kaf Abu Ghannoush Trachytes And
Phonolites, Gharyan Area, NW Libya. M. Sc. Thesis, Geology
Department, Tripoli University, 2013, 99 p.

15.Jensen M., Bateman A. M., Economic Mineral Deposits (3erd ed), New
York, John Wiley & Sons, 1979.

16. Beus A.A and Grigorian S. V., Geochemical Exploration Methods For
Mineral Deposits, Applied Publishing LTD, USA, 1977.

62016 - sis —g) I Alaall — de cpalil) asmd) — daalad) Alyal - 249 -




ol cus 1Y) g dpuplalinal) ALLIEY g ABGESY (puy ABMal)

17.Kajdan A.A. Principles of prediction and exploration for Mineral
Deposits, Nedra, Moscow, 1985.

18- Smirnov, V., Geology of mineral deposits. Nedra. Moscow, 1982,

19-Davis J.C. Statistics and data analysis in Geology, Third Edition, Wiley
& Sons , Inc, 2002.

20-Borradaile, G. J., Statistics of Earth Science Data. New York, Springer,
2003.

21-Koch G.S. and Link R.F, Statistical analysis of geological data - Dover,
Inc., New York, 2002.

62016 - sis —g) I Alaall — de cpalil) asmd) — daalad) Alyal - 250 -




