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ABSTRACT

Granitoid rocks can be broadly classified on the basis of their tectoﬁic
environment into orogenic and anorogenic classes. Orogenic granitoid
rocks can be subdivided into IAG, CAG, CCG and POG. The anorogenic
granitoid rocks can be subdivided into RRG, CEUG and OP. The present
study reveals that the Um Had and the Fawakhir granites are of POG type
of an orogenic tectonic environment, i.e. they introduced during the last
phase of orogeny, generally after the deformation in the region has ceased.
These granitoid rocks associated with the orogeny in both space and time.
This high potassic, calc-alkaline granite situated in spreading center island
and orogenic belt. These granites lie within syncollision to late collision

field.
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INTRODUCTION
" The Eastern Desert Precambrian belt contains two distinct granitoid
assemblages, older granite (880-610 m.y.) and a younger one (600-475 m.y.)
which covers about 22.4% of the exposed total area of the Precambrian belt

of the Eastern Desert of Egypt.

Akaad et al (1979) divided late to post tectonic granite on the basis of
field evidence into three phases mentioned that most of the plutons have

been appatently formed within a naftow time range of about 600 m.y. ago.

Noweir et al (1985) proved that the Um Had pluton pertain fo
magmatic rocks situated in island arc orogenic belt. Ries and Darbyshire
(1984) stated that the Rb/Sr whole rock age of the Um Had is 596 *11 m.y.
with an Sr¥7 /$1® initial ration of 702 *3. They also mentioned that the Um

Had granite has within plate characteristics.

The present paper deals with the geochemistry of thej Um Had and the
Fawakhir younger granite and their associated biotite in order to obtain a
more objective picture of the genesis of these granites and to throw some
light on the tectonic environment of these granites. To do this task the

geochemistry of the associated biotite is also studied.

Figure 1, shows the Um Had region which includes the granite pluton
and intruded sedimentary beds of Hammamat Group. The area lies west of
Wadi Atalla and north of Wadi Hammamat north of the Qift - Quseir road.
Noweir (1968) described and mapped this area. Advanced field study was
made by Akaad et al (1979) and Akaad and Noweir (1980). Rb/Sr rock age
of the pluton was measured by Ries and Darbyshire (1984).

Figure 2, shows the Fawakhir region which includes the Fawakhir
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Fig. 1: Geological map of the Um Had grande piton. Fig. 2: Geological map of the F awakhir granite pluton.
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gramte pluton and the surroundlng older rocks of Atalla serpentlmte
range and; the Sid metagabbros. Field relations, pctrographlc ClaSSIfICdtlon
and photogeological study of the pluton was carried out by OWCISS (1965)
Noweir (1968) and Akaad et al ( 1979) ' ‘

GEOCHEMICAL INVESTIGATION OF GRANITES

Many chemical aha‘lyses. were carried out on the Um Had granite by
many workers, among of them, El Gaby (1975), Akaad et al (1979),
Ghoneim (1982) Sew1f1 (1985) and Noweir et al (1990). On the other hand
-many chem1cal-analyscs ‘were publ}s{;hed,on the Fawakhir granite, among of
‘them had beéﬁ'done,by--Abd El Ghaffar (1975), El Gaby (1975) and Sewifi
(1985. |

Table 1, gives the major element chemical analyses of the Um Had
and the Fawakhir granites. Twenty two representative samples from the Um
Had and Fifteen chemical analyses of the Fawakhir granite. Table 2
represents the CIPW normative composition and some chemical ratios for

the present studied rocks.

The proposed classification scheme has two major divisions, the
sub-alkaline (which divided into tholeiitic and calc-alkaline) and alkaline
rocks, and a third minor category, the peralkaline rocks. The alkali-silica
* diagram is convenient, it makes difect use of the analytical data. It has been
established as effective means of distinguishing alkalic and tholeiitic (Mc¢

Donald, 1968).

Irvrine and Baragar' (1971) constructed (CNa,O + K,O)vs. SiO,

diagram to distinguish between the alkaline and sub-alkaline rocks. The
* FeQ : total iron as FeO.
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Table 1: Major elements analyses of the Um Had and the Fawakhir granites.

No.
Oricks 1 2 3 4 | 5 6 7 8 9 j10 ] 11 {12 | 13 |14 ] 15|16 ] 17 ] 18] 19
SiO, 7750 | 7410 | 73.38 | 73.75 | 7248 | 67.38 | 7266 | 68.93| 7431} 68.29| 77.52 ] 7584 | 74.63 ]| 63.23 | 68.90 | 69.77 | 72.64 | 7284 | 7292
TiO, -] 014] 034] 076],042] 032 -] 0221 o020 04| os0| 028 001 1.00{ 057 050| 021 030| 027
ALO, 1290 | 11.89 | 13.24 | 14.46 | 13.86 | 13.97 | 13.97 | 13.40 | 11.73| 13.08] 1293 | 1251 | 13.00] 13.76 | 13.12 [ 1217 | 13.69 | 1250 | 12.41
5,0, 140 140| 1.29) 3.88) 013) 057) 090] 1.24]| 73] 316 033 1.22| 033] 203 216| 127} 072 029| 224
FeO 106] 1.15| 089| 554 3$49| 381| 080] 271 165] 282 o062| 1.24] 034] 574 332 378| 1.73] 240] 129
MnO 001! 00S| 004| 08| 008] 010| 002] 008] 005] 009] 001] 003| 004| 049 0.10| 013] 005] 0.10] 006
MgO 0051 024 025| 157| 068] 098] 038 098} 021] 140 o0.42] c48] o065] 140 175] 138] 028 | 085] 027
Ca0 136 | 131 1.43] 339 161 286] 125| 238 145| 316 026] 053] 4.93| 35°| 323[ 250| 1.22] 169| 1.47
Na,Q 182 3371 404] 350| 404| 391 499| 2337| 370] 303| 339] 324 493] S12| 445| 445] 348| 445| 4.45
K0 1611 564] 319| 360| 301| 349 361] 446 361] 247{ 483| 399( 408| 253] 157 271}| 482]| 362} 219
PO« -1 o0t -1 004l 002] 010| 002] 008 -] o006 oo0t| 006 0.07 . - -| oo4f o060 N
Total 97.54 | ©9.30 | 98.09 | 108.67] 98.70 | 57.59 | 98.60 | 97.85 | 98.68 | 97.66 | 100.62 | 96.82 [103.01 | $8.53 | 90.17 | 98.66 | 92.68 | 99.64 | 9857

No.

Onides 20 | 21 | 22 | 23 {24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32 | 33 | 34 | 35 | 36 | 37
Si0, 73.55] 74.17 | 74.60 | 65.17 | 66.81 | 66.00 | 6647 | 67.01| 7230 | 67.12| 66.74 | 66.14 | 66.05| 66.26 | 71.32 | 74.87 | 73.49 | 74.14
TiO, ©030] 008] 001] 080) 044 064 0B4| 060 041 €19{ 0.12] 064| 620 016 026] 008 0.19| 008
Al,O, 1212 | 1404 | 13.48 | 1542 | 15.26 | 1469 | 1537 | 1561 | 1400 | 1521 | 1549 | 1506 | 14.80 | 1475 | 14.20| 14.25] 1406 | 13.75
Fé;0, 1011 08| 056] 120 067| 160| 120| 087 038 1.41| 1.04| 111| 044]| 160 098} 096| 137 085
FeO 146] 022]| 1.19| 329| 315| 294 275 304| 194] 2.79| 290| 343| 351| 206| 044] 0.48| 008| 024
MnO 007] 003 o045 008| 020| 009 007| 009 -1 009! o008| c10]| oO0.11] 009]| 005] 0.05| 004 008
MgO 04z| 013] 013] 1151 149 085| 1.10| 1.02] 058] 087 1.06] 127] 143]| 1.23] 066] 0.14] 041 030
Ca0 191 | 045] 081| 286 282] 292| 244 274| 482] 292| 259| 310 328) 387 168] 041]| 1.70| 037]
Na.O, 458 | 343] 405| 431| 408| 485! 438| 418 436 405 4281 505| 451 492 576| 432 410| 366
K,0 362] 515]| 425| 485| 425 433| 349 386 377] 349 368] 393] 253} 241] 376 391 3.40] 449
P,O: -1 00t] 002] 012] 009 o011| 00| 001] 014] 0.10 -] 007] o008| 009] 009]| 003| 004| 006 -
Total 00.04 | 98.95 | 99.25 | 99.25| 09.06 | 99.02 | 98.21 | 09.03 | 0060 | 97.94 | 97.98 | 98.70 | $7.01 | 08.44 | 88.94 | 58.90 | 98.88 | 08.02

N.B:

Samples from 1-22 are from the Um Had Granite.
Samples from 23-37 are from the Fawakhir Granite.
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Yable 2 : (Cont.)

Saplc #
al 20 | 21 22 | 23 | 24 25 26 | 27 | 28 | 29 30 31 32 33 34 35 | 36 | 37
Q 2931 | 3338 3200 13.24 | 17.36 | 1433 | 19.77 | 1895 | 27.11 | 21.26 18.76 | 16.20 | 18.08 | 18.27 | 20.38 | 34.42 | 32.49 | 34.59
C 0.00 2.23 079 000 0.00| 0.00 0.19 0.00 0.00 0.00 0.00| 000 0.00| 0.00 000] 278 064 | 234
Or 2140 | 30.44 | 2512 28.67 | 2512 | 2650 | 2063 | 2281 | 2228 [ 2063 | 21.75| 17.91 | 1495 | 14.24 | 22.22 | 23.11 | 20.10 | 26.54
Ab 3875 ] 25.02 | 34.27 | 36.47 ) 34.52 | 41.04 | 37.06 | 3537 | 36.89 | 3427 36.21 | 42.73 | 38.16 1 41.63 | 48.73 | 36.55] 34.69 | 30.97
An 1.83 2.17 389 | 841 10.78 m...mw 11.45 | 12.44 7.50 | 13.02 12.19 | 948} 1267 | 11.05 179 035] 817 1.44
Di 5.04 0.00] 00.00) 4.18 1.36 6.9t Q.00 0.92 0.52 Q.68 0561 455 253§ 632 3s55| o) 000! 000
Wo 068 0.00]| 0000} 0.00{ 0.00| 000] 0004{ 000] 000| 000 0.00 | 0.00 0.00 | 0.00 058] 000| 000 000
Hy 000]| 032| 231] 4865| 7.9 183§ 554 | 6.12 375] 588 678 485 839 | 410 000 | 035} t02| 075
(@] 0.00 0.00 0.00| 0.00 0.00 0.00 | ooo -0.00 ] 0.00 0.00 0.00 | 000 0.00| 000 Q00! 000| 000} 000
Mt 1461 057 o081| 174] 097] 232] 1 74 1261 055 161 1.51 1.61 064 232 000 051 000 0.80
Hm 0.00 0.64 0.00| 0.006| 000) 000} 000} 0.00 0.00 0.00 000} 0.00 0.00} 0.00 088} 0.61 1.37 ] 030
|1 0.57 0.15 0.02] 182 0.84 1.22 1.60 1.14 0.78 0.36 023} 122 038 030 048 | 015} 025 0.15
>ﬂ 0.00 0.02 0.05| o0.28 0.2% 026 024} 002 033} 024 000} 0.97 0.2 0.21 0.2% 007} 003 0.4
Total 99.04 1 68984 | 90.26 SNJ 99.06 1 99.03 | 98221 99.03 | 09.71 | 97.96 97.99 1 £8.72 | $7.01 | 88.44 | ©8.93 | 98.00 | 98.88 | 98.02
Grerm o
Param. % . 5
Qtz wm.Nm, 99.71 | 98.34 g.AWﬁ 89.00 | 8681 | 93.57 | 91.94| 96.29 { 93.19| 9165 B7.75| 8837 | 87.7¢ | 9540 | 99.70 ; 99.08 | 95.36
(@] 0.00:|. 0.29 1.66 7.14]. 9.38 2751 643 7.00 326 6.09 7721 633 8.92| 4.80 000) 030 092 064
Di 425] 0.00| 0.00 6.41] 162 1044} 000f 1061 0461 072 064 | 592) 271 742 460( 000! 000 000
Walker ’
Panam. % -
Pl 86.55 {100.38 | 95.74 | 83.04| 8390 | 82.29 | 86.30 | 86.17 | 90.57 | 86.15| 86.21 ] 8240 | 8223 | 80.14 | 90.76 [101.60 | 95.31 | 99.79
Ol 3146 832] 7.15| 10.63] 1353 7.84] 1354 1246 | 7.42| 1204 13.00) 1090 | 1343 | 1045 139 9.17| 682 9.1
Di 1029 | 870 -289 6.34] 257| 9.88] 0.16 137 201 1.81 079} 6.70 435] 940 7.84 |-10.77 | -212 | 8.90
Groves ,
Param. %
Qtz 76.01 | 78.04 ] 76.38 wm.ﬂwﬁm#wm 5650 | 6261 | 6246 71.86| 64.74| 6141 5692 | 6082 5898 ! 64.19 | 7531 {7570 | 77.77
Ol 0.34 1.86 19 u.m& 5.94 164 399| 4456 199 438 551 377 591} 374 -1.12| 206 083| 209
Pl 2433 | 20.10 | 21.71| 40.24] 32.74 | 4186 | 33.40 | 33.08 | 26.14 | 30.88 33.03| 39.31 | 3327 {3728 3694 | 2263 | 23.47 | 20.14

N.B. Samples from 1-22 are from the Um Had Granite.

Samples from 23-37 are from the Fawakh8ir Granite,
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Table 2 : CIPW normative com|

position and some ratios for the Um Had and the Fawakhir ganites

Sweple # ]
1 2 | 3| 4|slel 7|8 {9 |10} 11 j12]| 13|14 15|16 ] 17 | 18 | 19

Q S35 | 3065 | 34.00 | 27.36 | 2668 | 21.78 | 26.50 | 24.87 | 35.42 | 31.93 | 3861|3870] 2372] 1292 26.90 | 25.23 | 30.73 | 28.37 | 31.80
C 578 | 00.00] 0054 | 00.00| 00.10 | 00.00} 0.00] 0.00 0.00{ 0.00 168 132 0.00] 0.00 000{ 000| 084| 0.00 0.00
Or 9521 3334 | 1685 | 21.28 | 23.11| 2063 | 21.04 | 26.36 | 21.34 | 14.60 | 28.55]| 2358 | 24.11|1495| 9.28116.02]27.31 | 21.40| 1885
Ab 15.40 | 28.51 | 34.18 | 29.61 | 34.18 3308 | 4222 | 28.51 | 31.31 | 25.64 2068 | 27.41 | 44.74 | 4332 | 37653765 | 20.44 | 37,65 | 37.65
An 57510066 709 13.12| 786] 1026 506| 627| 474)| 1480| t22] 422| 130] 710) 11.19] 523| 579) 345] 447
Di 000| 283/ 0000f 291] 000} 279 083] 253 226| 039 0.00| 000 426 | 8.84 397} 602{ 000 085} 180
Wo 000| 400} 0000} 000] 000f 0.00{ 0.00 000} 000] 000 000] 000] 725| 000| 000 0O0| 0OO| 0.00} 0.24
Hy 128| 000| 0701 10,43] 3.74| 7.38 130) 490§ 073) 482 0.30| 206 0.00| 6.56 696 | 572 303} 554| 0.00
(o] 000 000 000 00G| 0.00 000] 000]| DOO} 000 000 0.00]| 0.00 .00} 0.00 000} 000 000} 000 000
Mt 1591 203] 487 273} 019 083| 130 180 254 4.58 029 177 048] 294 3143] 184 1.04] 042] 325
Hm 000! 000 000] 000} 000} 0.00 000{ 000] 0ODO| 000 013} 0.00 0.00{ 0.00 0.00| 000} 000} 000} 0.00
i 500 027 08s| 1.44| 080| 061| 000| 042| 038 076| 114 053] 002]| 1.50| 108| 085] 040| 0.57| 051
Ap 000 002 000| 0.09{ 005 024f 005| 0.189] 000 014 002} 0.14 0.17 | 0.00 000 000} 009} 142| 000
Total 97.54 | 99.31 | 98.08 | 108.67] 98.71 | 87.60 98.60 | 97.85 | $8.69 | 97.66 | 100.62 | 20.82 [ 103.02 8853 ! 99.17 | 98.66 | 98.67 | 99.68 | $8.57
Gz
Param % .
Qtz 99.47 | 97.67 | 99.4% moo& 9682 [ 90.31 | 97.94 | 83.20 | 97.93 wm.@a 93.77 | 98.61 | 9536 { 7891 91.53 | 89.86 | 57.71 | 94.83 | 98.49
Ol 00.53 | 00.00| 0.59 Nm& 318 6.99 1.27 4.48 050 385 0.23 1.39 0.00] 8.90 5142 | 4921 229! 447] 0.00
Di 00.00 2.33 | 00.00 224 000} 270 0.78 233 1.58| 030 0.00 | 0.00 464 | 1219 335 | 5.2 0.00{ 0.70( 1.51
Walker
Param, %
Pi 108.01 | 88.30 | 93.85( 75.27| §2.47 8239 ] 92.39 | 8361 | 87.64 | 78.14 | 100.07 | 92.87 82.15] 7307 | 76.23 | 77.14 { 93.48 | 85.77 | 87.71
Ot 27.24 367 833] 2050 774|127 511 | 11831 B8.44 | 20.65 690 | 1204 | -9.47 | 1574 1768|1382 | 938 | 769| 837
Di -35.23 8.03| -2.18 423% -0.21 4.90 1.49 4.56 3.92 1.21 697 ] 491{ 27.32 11.19 610 904 286] 654 391
Groves
Param. %o :
otz 83.93 | 8203 | 77.02 ]| 70.89 73.95| 66.98 7029 | 72.78 ] B0.38 [ 75.16 | 8228 ] 81.13| 73.13 5226 | 68.75(70.27 | 76.58 | 73.54 | 76.13
Ol 3.34| 021 1.05 6.04 208 488 1.31 3.72 083 392 083)] 2142} -9.36| 574 426 387 | 245| 227 057
Pl 42.67 | 18.18 | 21.93| 23.08; 23.98 2813 | 28.41 | 2351 | 18.67 | 20.92 4688 | 16.74 | 33.23 | 42.00 ] 26.99 | 25.86 | 20.97 | 24.19 | 23.30
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plotting demonstrates that the Um Had and the Fawakhir samples lie
within the sub-alkaline field (Fig. 3). The Um Had and the Fawakhir
samples are plotted into a FeO /MgO vs. Si0, (Fig 4) diagram of miyashiro
(1974) and the boundary line to separate the fields of calc-alkaline and
tholeiitic series rocks. This plotting (Fig. 4) shows that the samples lie

within calc-alkaline series.

For measuring the alkalinity parameter of rocks, Wright (1969)
formulated a simple alkalinity ratio of A1203 + CaO total alk / AL O, + CaO -
total alk. Table 3, gives the numerical values of Wright's alkalinity ratio of
the present analysed Um Had and the Fawakhir granites. The graphical
representation of the logarithmic values of the alkalinity ratio (Fig. 5)
indicates that nearly all the studied samples lie within the calc-alkaline field,
the Um Had and the Fawakhir granites are characterized by (Na,O + K,0)
exceeds CaO. El Shazly (1976) proved that the Fawakhir granites are

alkaline and some samples were found to lie in the calc-alkaline field.

Irvine and Baragar (1971) constructed a triangular diagram of FeQ" -
(Na,O + K,0) - MgO to differrentiate between calc-alkaline and tholeiitic
series (Fig. 6) which demonstrates that the present rocks lie within the

calc-alkaline field.

Le Bas et al (1989) demonstrated the chemical classification of
volcanic rocks based on the total aikali—silica diagram (TAS). By using this
diagram (Fig. 7) all the plotted samples lie in the acidic zone within the
fields illustrated in Table 4.

Maniar and Piccoli (1989) used the molecular weights to construct
AFM and ACF triangular diagrams; where A = A1203 + NaZO + K20,

=FeQ", M = MgO and C = Ca0. The specimen plot on these diagrams
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Table 3:- The numerical values of the Wright's alkalinity rvi‘xt‘ios for the
Um Had and the Fawakhir Granites.
Sample Alkalinlty Sample Alkalinity
No. S0, % Ratio No. SiO, Ratio
1 77.50 1.63 20 73.55 3.81
2 74.10 5.30 21 74.17 3.80
3 73.38 2.94 22 74.60 - 3.77
4 73.75 2.32 23 65.17 3.01
5 T72.48 311 24 66.81 274
6 67.38 2.57 25 66.00 3.18
7 72.66 3.60 26 66.47 2.58
8 68.93 2.97 27 67.01 2.56
9 74.31 3.47 28 72.30 3.11
10 68.29 2.02 29 67.12 2.42
11 77.52 4.31 " 30 66.74 2.57
12 75.84 3.33 3 66.14 2.60
13 74.63 3.02 32 66.05 2.28
14 63.23 2.59 33 66.26 2.30
15 68.90 217 34 71.32 4.02
16 69.77 2.91 35 74.87 -3.69
17 72.64 3.38 36 73.49 2.82
18 72.48 3.64 37 74.14 3.73
19 72.92 3.45

‘N.B.: Samples from 1-22 are from the Um Had Granite.
Samples from 23-37 are from the Fawakhir Granite,
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Table 4: Relation between field symbols and rock names as in Fig. 7
(Le Bas et al, 1986)

. FIELD SYMBOLS

_ROCK NAMES
R Rhyolite
T Trachyts, Traéhy dacite
0O, Basaltic andesite
0O, Andesite
O, Dacite
S Trachy basalt
S, Basaltic Trachy andesite
S, Trachy andesite
U, Basanite
U, Phonotephrite
U, Tephrite phonolite
Ph Phonolite
F Foidite
Pc Picrobasalt
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Table 5 : Major elements analyses of the present biofite of :..o Um tfad and the Fawakhir nn-:wo_m.

No.

Oxides 1 2 3 4 5 6 7 8 9 10 | 11 12 | 13 | 14 | 15 | 16

mmOM 2573 | 3561 | 36.19 | 35.49 | 35.67 | 36.03 3586 | 3584 35.15 35.38 3472 | 35.87 | 35.63 | 36.54 | 35.75 | 36.63
TiOp 2.83 2.80 3.35 2.91 2..85 354 3.08 3.41 278 3.19 2.16 3.24 3433 3.40 2.87 3.46
>_~Ou 1570 | 1578 | 16.34 | 1430 | 14.09 15.10 | 1440 | 15.11 | 1497 .L_m.mé 16.57 | 1538} 1530} 15.22 | 15.05| 15.45
Cr,0, 0 0 0 0 0 0 0 0 0 0 0 0 of o 0. 0
Fe,0q 0 0 0 0 0 0 0 0 0 0 0 o o 0l . 0 0
FeQ 2700 | 27.55.1 26.55| 26.38 | 26.52 2526 | 2652 | 24.04 | 28.03 | 29.40 2916 | 29.16 | 28.39 | 24.10 | 28.12 | 24.60
MnO 0.48 046] 0433 048 0.57 054 | 0.50 0.52 0.5 0.45 060 054 063| 0551 0.61 owm
I@b\ 4.36 4.25 412} 638 6.41 575 6.66 6.64 4731 430 544 430 464 | 6541 521 6.58-
Li,0 0 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0
BaO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 [ 0
Ca0 0 o 0 0 0 0 ) 0 0 0 0 0 0 0 0 0
Zﬁno 0 0 0 0 0 0 0 0 0 0 0 (o} 0 0 4] 0
XMO 9.51 9.40 958 958 8.72 9.54 9.69 9.60 9.07 9.21 786 | 9.39 816 9.80 c.ou 972
Rb,0 [ ) 0 0 ) 0 0 0| o [ 0 0 ) o o0 0
Om»o [+] 0 0 [+] 0 0 0 (o} 1] 0 ] 0 0 0 0 0
H,O 3811 380 383| 381| 380| 284| 383| 386| 379| 38| 380| 386| 379| 386) 380) 386
3 ) 0 0 0 ) 0 0 0 0 0 of o 0 0 0 0
cl 0 0 0 0 0 0 0 0 0 [ o 0 0 [} 0 )
O=F 0 0 V] 0 0 0 0 0 0 0 0 0 0 [4] 0 0
o=C1 | o 0 0 0 0 0 0 0 0 ojr o] o 0 0 0 0
Total 99.71 | 99.65 {100.39{ 99.33 99.63 1 20.59 | 99.54 | 90.02 | 99.07 |101.60 100.01 {101.74 { 100.87 {100.01 [100.46 {100.85
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Table 6 : moeﬁ..o:_.n&_ parameters of the Um Had and the Fawakhir biotite.

No.

Geopanam. 1 2 3 | 4 5 6 7 8 9 10 11 12 13 14 15 16
#Silv 5.64 5.63 563| 665| 565 565] 565| 563 562 s41] 547 547] 558 5.67 5.62 5.64
#A1IV 236 237 2.36 237} 235) 235| 235] 237) 238 259§ 253] 253! 242 2.33 2.38 2.36
#Fe iV o~ 0 0 0 0] © of - 0 0 0 0 0 0 0 of 0
#Ti IV 0 0 0 0 o[- o 0 0 0 0 0/ 0 0 0 0 0
T site 8.00 8.00 8.00 800! 800| 800 800( 800! 800 800! 800] 800| 800 8.00 8.00 8.00
A VA 0.57 0.57 0.64 030] 028 044] 032 043 044 026 055]| 024] 041 0.46 0.41 0.45
MV 0.34 0.33 0.39 035} 034] 042 036] 040] 033 037] o026 037 039 0.40 0.34 0.40
#Cr 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -0 0
#Fesd 0 0 0 0 0 0. 0 0 0 0 0 0 0 0 0 0
#Fe +2 3.61 3.64 3.46 350! 351] 331 336] 36| 375 3761 384 372} ar2 3.13 3.70 3.17
#Mn +2 0.06 0.06 0.06 006 008) 007]. 007 007 007 006 008{ 007] 0.08 0.07 0.08 0.07
Mg 1.03 1.00 0.96 1511 154 134} 156({ 155] 112] 098] 121| 098 1.08 1.51 1.22 1.51
oL 0 [ [1] 0 0 0f V' ¢ 0 0 0 0 0 [{] 0 Q 0
O Site 5.60 5.62 5.51 572 | 572 658] 568] 561 572 543] 594| 538| s69 5.57 5.74 5.60
¢Ba 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ca 0 [} 0 0 0 0 0 0 0 [} 0 0 0 0 0 [
#Na 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 0
[T3 1.92 1.90 1.91 1941 196| 191] 195] 192 185 273 1858| 278 1.83 1.94 1.81 1.91
#Rb 0]l 0 0 0 0 0 0 0 0 1] 0 0 0 0 0 .0
#Cs ) 0 o] 0 0 0 ol © o [ 0 0 0 0 [ [ 0
A site 1921 190 191 ] 1.94) 196] 191} 195] 1.92| 185 273] 1s58) 278 1.83 1.94 1.81 1.91
90 20.00 | 2000]| 20.00] 20.00 | 20.00 | 20.00 | 20.00 | 20.00 | 20.00 | 2000] 2000 | 2000 | 2000 20.00| - 2000| 2000
#OH 4.00 4.00 400f 400| 400] 400) 400} 400} 4.00 400 400] 400 4.00 A00] 400 4.00 | .
oF 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#C1 0 0 0 0 0 0 0 0 0 0 0 .0 0 [} 0 0
Charge 0 0 0 0 . 0 0 0 0 0 0 0 [} 0 0 [} 0
FeOt 2729 ] 2755] 2655] 2638 2652 | 2525 2552 | 2404 | 2803 2940 | 29.16 | 29.16 | 28.39] 24.10 28.92 | 24.60
FeOtsMg0 3165] 3180 3067 ] 3276] 3293} 31.00] 3218 | 2068 | 32.76 | 33.70 | 3430 | 33.46 | 33.03| 3064 3333 31.18
FeOUFeOt+Mg0 0.86 0.87 0.87 081{ 081] 081 079 0.78] 086 087| 085] 087 0.86 0.79 0.84 0.79
Na20+K20 . 9.51 9.40 9.58 958 9721 954 969] 960] 907 921| 7861 93| £.16 9.80 9.05 9.72
Fel+Mg+Na+KO 4116 | 4120 ] 4025] 4234 4265| 4054 | 4187 ] 4028 | 4183 4291 4216 | 42.85| 4219 | 40.44 4238 | 40.90
100MgO 436.00 | 425.00 | 412.00 | 638.00 |641.00 |575.00 |666.00 [664.00 {473.00 | 430.00 | 514.00] 430.00] 464.00 | 654.00 | 521.00 | 658.00
S.i. 1059 ( 10.32( 1024 1507 | 1503 ] 1418 1591 | 1648 11.31 ] 1002 12159 1004 | 11.00| 16.17 1229 | 16.09
#Fe 3.61 3.64 3.46 350} 3511 331] 336] 316] 3715 376 | 384 3| 3 3.13 3.70 317
#Fe+Mg 4.63 4.65 4.42 501 | 502] 465] 493] 471] 487 4741 505| 470( 4.81 4.64 4.92 468
#FelFe+Mg 0.78 0.78 0.78 070] 070 071] oes] 067| 077 079} 076] 0.79] 077 0.67 0.75 0.68
AL IV4AI N 2.92 2.94 3.00 267 263] 279) 267 28] 282 285| 308] 277| 2.83 2.78 2.79 2.80

Geochemistry and Petrogenesis of the Um had and the Fawakhir Younger .............

32



B.T. El-Dosuky

Yable 6 : (Cont.)

Geopasam. 17 18 19 20 | 219 | 22 | 23 24 | 25 26 27 | 28 29
SV 5.52 5.64 5.54 565] 559] 568 5611 5621 571 566 | 5671 66 560 }.
SALIV . 2.48 2361 246 2351 2411 232 239} 238]| 229 2341 233 | 234 2.40
#Fe IV 0 ) 0 -0 0 0 0 0 0 0 0 0 0
#Ti iV 0 0 0 0 0 0 0 0 0 0 2 0 0
T site 8.00 8.00 8.00 800 800] 800 800] 800) 800 800} B800| 800 8.00
AV 0.34 0.52 0.33 042 |: 0271 025 038| 0.18| 0.12 012] 013! 0.11 0.03
LAAU] 0.44 0.35 0.45 043] 0511 048 045] 052 0.38 0391 0381 047 0.51
#Cr 0 0 0 0 0 0 0 0} 0 Y] 0 0 0
Fe+3. 0 0 0 0 "] 0 Q 0 0 0 0 0 0
#Fe +2 3.41 323 338 314] 327} 325 326] 333§ 308 3.131 311 3.33 3.52
#Mn +2 0.05 0.05 0.05 003} 004] 005 004] 005] 005 004 005{ 00S 0.06
Mg 1.51 1.49 1.51 1.56 1831 1.60 152 1671 215 2151 216 1.74 1.62
oL 0 0 0 0 0 0 0 0 0 0 0 0 0
O Site 5.74 5.64 5.72 558 | 562] 563 563| 564] 579 583| 582 5.69 5.73
#Ba 0 0 0 0 Q 0 0 0 0 0 1] 0 ']
#Ca 0 0 4] Q Qo [ 0 [ 0 0 0 0 0
#Na 0 0 0 0 0 0 0 [ 0 0 0 0 0
0" 1.77 1.85 1.80 193] 1891 184 1861 189 183 1.80 1.80 1.90 1.89
#Rb 0 0 0 0 0 0 0 0 0 0 0 0 0
s 0 0 0 0 0 0 0 0 0 0 0 0 0
A site 1.77 1.85 1.80 193] 189] 184 1861 1.89 1.83 1.80 1.80 1.80 1.89
#OH 4.00 4.00 4.00 400 ] 400] 400{ 400} 400| 400 400 400 400 4.00
[1d 4] 0 0 0 [ 0 0 0 0 0 0 0 0
#C1 0 0 0 0 0 0 0 0 0 0 0 0 0
Charge 0 0 ] 0 0 0 0 ] 0 0 0 0 0
FeOt 26.40 | 2502 | 2587 | 2414 | 2505 2502 | 2540 | 2584 | 23.92 2418 | 24.00 | 2556 | 26.70
FeOt+Mg0 3296 | 2149 | 3238 | 3089 31.63| 31.93| 3203 3266 | 3320 3350 3336 | 3305| 33.59
FeOtFeOt+Mg0 0.80 0.79 0.80 078 079} 0781 079| 079] 072 072 0721 077 0.79
Na20+K20 9.00 9.40 9.02 973] 948 930) 951 962| 933 9.10 9.11 9.56 9.39
Fet+Mg+Na+KO 41.96 2089 | 4140 | 4062 | 41.11 | 41.23 | 41.54 | 4228 | 4262 | 4260 | 4247 | 4261 | 4298
100MgQ 656.00 | 647.00 | 651.00 | 675.00 |658.00 1691.00 | 663.00 [682.00 }937.00 932.00 | 936.00] 749.00{ 683.00
S.L 15.63 1582 1572 | 1662 ] 1601]1676| 1596 | 16.13 | 21.98 | 21.88 | 22.04 17.56 | 16.03
#Fe 3/41 3.23 3.38 3141 327 | 325 326] 333 308 313 3.1 3.33 3.52
#Fe+Mg 4.92 4.72 4.89 470 4801 484 4771 4.90| 5238 5.28 5.27 5.07. 513
#Fe/FesMg 0.69 0.68 0.69 0671 068 067 068| 068| 0.59 0591 059 0661 068
#A! IV+AI VI 2.81 2.88 2.79 277§ 2671 258 277 251 242 2.46 2461 245 2.43

N.B: . Samples from 1-16 are from the Um Had biotite,
Samples from 17-29 are from the Fawakhir biotite.
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(Figs. 8 & 9) reflects that the specimens of the Um Had and the
Fawakhir are closely related to the A - F-boundary of these diagrams i.c. the
specimens are :réiativel}f/ ﬁéh; in alkalies and iron compared to calcium and
magnesium. Generally these figures indicate that the Tiquid line of the
magma through which the present granites were produced is rich in alkalies

and iron and poor in Ca and Mg.

The tectonic discri'mination scheme for granitoids was illustrated by
Maniar and Piccoli (1989). These tectonic discriminations of granitoids are
orogenic and anoro genic granitoids. The orogenic grnitoids céﬁ be
subdivided into island arc granitoids (IAG), continental arc granitoids
(CAQG), continental collisions granitoids (CCG) and post orogenic granitoids
(POG). The anorogenic granitoid rocks can be subdivided into rift related
granitoids (RRG), continental epirogen‘ic uplift granitoids (CEUG) and

oceanic plagiogranites (OP).

K,O is very mobile constituent and it is possible for highly altered
granitoid from any tectonic environment to have abnormally low K,O
values. The plotting of SiO2 (wt%) vs. KZO (wt%) (Fig. 10) is used to
distinguish between OP and other types of granitoids. Figure 10 indicates
that the Um Had and the Fawakhir granites are not oceanic plagiogranite. To
determine the tectonic environment of these granites, A1203 (wt%) vs. SiO2
(wt%) (Fig. 11) has been used by Maniar and Piccoli (1989). Figure 11
illustrates that the tectonic environment of the present granites lie in post
orogenic zone. Therefore, we coﬁsidér that the Um Had and the Fawakhir
granites to have formed in an orogenic environment. Cahen et al (1984) and
Rogers et al (1978) mentioned that the younger granites of Egypt are an

example where POG are exposed.
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Fig. 7: The total alkali silica (TAS) diagram showing the location of the

Um Had and the Fawakhir granites (Le Bas et al, 1986),
symbols az in Fig. 3. and Table 4.

F hva X X V. ] ™

Fig. 8: AFM (all in molecular weights) triangylar diagram fO( the studied
samples (Maniar and Piccoli, 19§9), symbols as in Fig. 3.
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o " N . F

Fig. 9: . ACF (Allin molecular weights) triangular diagram (Maniar and
- Piccoli, 1989), symbols as in Fig. 3.
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Fig. 10: KO (wi%): vs. SiO, (wi%) .diagram showing the distinction

between -oceanic- plagiogranites and granitoides from other
environment (Maniar and Piccoli, 1989), symbols as in Fig. 3.
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Fig. 11:
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AlLO, (Wt%) vs. SiO, (Wt%) diagram showing the distinction of
post orogenic granitoids from the other types (Maniar and

Piccoli, 1989) symbols as in Fig. 3.

3 Metaluminous Peraluminous

SKQ)
S

203 /N0

Al

—

e

e

5 '1 ' N

ALZOB/(C a0+Nap0-K20)

Fig. 12: Shand's index diagram. (Maniar and Piccoli, 1989), symbols as

in Fig. 3.
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Shand (1927 and 1943) classified the granitic rocks according to
Shand's index which depends upon the alumina saturation into three
categories; peraluminous (A/CNK > 1.0), metaluminous (A/CNK = 1.0) and
peralkaline (A/CNK < 1.0) where A = Al,O,, C = Ca0, N = Na,O and
K=K,O all in molar ratios, The plotting of Al,O, / CaO + Na,O + K,O vs.
Al O, / CaO + K,O (Fig. 12) presents that most of the Um Had and the
Fawakhir granites are clustered in a well defined field of metaluminous type

(A/CNK > 1.0) and some samples lie within peraluminous field.

According to the relative amounts of Na,O + K, O by weight % Le Bas
et al (1986) mentioned that the rocks are classified into "sodic" and
"potassic”. If (Na,0-2) > K, O then the rock may be considered "sodic” and
if (Na,0-2) <K, O then r"potassic" is appropriate.

Le Maitre (1984) constructed Si0, vs. K, O diagram to determine the
type of granite either low, medium, or high potassic. This diagram (Fig. 13)
gives that most of the Um Had and the Fawakhir granites are high potassic

where few samples are of medium potassic.

Pearce et al (1977) used FeO" - MgO - AL O, triangular diagram to
distinguish between different types of magma. The plotting: of the present
samples on this triangular diagram (Fig. 14) indicates a spreading island
type.

R1 - R2 diagram (Fig. 15) is an example for the use of major element
chemical composition to make inferences about the tectonic environment of

granitoid rocks is given by Batchelor and Bowden (1935), where :
R1=48Si-11 (Na+K)-2 (Fe +Ti)and

R2=6Ca+2 Mg+ Al
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Fig. 13: The plotting of Si0, (Wt%) vs. KO (wt%) showing the distinction
between high, medium and low potassic granites (Le Maitre,
1984), symbols as in Fig. 3.
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Fig. 14: Triangular diagram of FeO™-MgO-Al,O; (Pearce et al, 1977),
symbols as in Fig. 3.
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Fig. 15 R1-R2 diagram of Batcheior and Bowden (1985}, symbols as in
Fig. 3.
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symbols as in Fig. 3.
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Fig. 17: Ab-An-Or triangular diagram for the studied granites, symbols
as in Fig. 3.
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Fig. 18: Diopside - quartz - olivine triangular diagram, symbols as in Fig. 3.
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Plagiocias e

Qlivipe Opx pDiopside

Fig. 19:  Plgioclase - diopside - olivine triangular diagram (Walker, 1969)
symbols as in Fig. 3.

Piagiociase

Otivine QOpx Quartz

Fig. 20: Plagioclase quartz - olivine triangular diagram (Groves, 1937).
symbols as Fig. 3. -
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GEOCHEMISTRY OF BIOTITES

Biotites used as an indicator to the petrogenesis of the host granitic
rocks. Twenty nine representative biotite samples associated with the
present granitic rocks have been subjected to chemical analysis. Sixteen of
them from the Um Had granite and thirteen from the Fawakhir granite.
Heinrich (1946), Nockolds (1947), Gokhale (1968), Engel and Engel (1960),
Sewifi (1985) and others, contributed to the chemistry of biotite and
constructed different diagrams which serves as a guide to the perrogenesis
of the host granitic rocks. Chemical composition (normalised calculations)
and other different Fawakhir biotites are characterized by almost similarities
in Si0,, TiO,, MgO and K, O whereas the Um Had biotites have enrichment
in FeO" and AL O,.

MgO - Al O, - FeO" are plotted on Nockds (1947) triangular diagram
(Fig. 21). It is obvious from this figure that the present biotite of the Um
Had and the Fawakhir lie within the field of biotite of magmatic

Fe (t)" x 100
igneous rocks. The average ratio of of the examined
Fe (t) + Mg

Um Had biotite (73.75) is higher than that of the Fawakhir biotite (65.93).

This means that the original magma of the Um Had granite is rich in Fe'?.
Generally speaking the biotites of the Um Had and the Fawakhir granites are
characterized by high content of ferrous and low content of Mg. This result
is confirmed and supported by Figs. (22 a, b), whereas there is an
antipathetic relationship between the solidification index [100 MgO/MgO+
FeO" + Na,O + K,0] and FeO" / FeO" + MgO ratio. The plotting of (Fe +
Mg) - ALIV - Al VI triangular diagram (Fig. 23) indicates that these biotites
are rich in ferrous and Al IV than Al VI which reflects the enrichment of the;
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original magma with the Al IV more than Al IV. The same result can be
obtained from Figs. (24 a, b) which reflect positive relationship between
AlLV and Fe / Fe + Mg.

SUMMARY AND CONCLUSION

Regarding the geochemistry of these younger granites and their

associated biotite, the following features can be summarized :

1) According to the alkalinity parameters the studied granite is fractionated
from sub-alkali magma of calc-alkali type. The original magma from
which these granites were produced is poor in MgO and TiO, and rich in

alkalis, Al IV and ferrous iron.

2) The analyzed biotite has enrichment in ferrous iron predominates over
that the ferric iron, Al IV predominates over that of Al VI and KZO. MgO
is lower than FeO. This conclusion is in a good parallelism with the
chemical composition of the host granite which reflects the genesis of

this host.

3) To throw some light on the tectonic discrimination of these granitoids, the

folldwing conclusion should be mentioned :

a) Si0, vs. K,O variation diagram gives a satisfactory graphical

representation that the present granite is not oceanic plagiogranite.

b) Si0, vs. Al,O, diagram demonstrates that the present granite lie within
the (POQG) field. The same result was proved by Cahen et al (1984)
and Rogers et al (1978) for the younger granite of Egypt. So it has
been suggested that the present granite represents the transitional

phase of the continental stabilisation following the orogeny. The same
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result was mentioned by Rogers and Greenberg (1981 a, 1981 b).

4) Depending upon the alumina staturation the present granites are of

metaluminous type, few samples are peralaminous.

5) Regarding to the origin and genesis of these granites the following points

has been recorded :

a) CIPW normative plot on Ab - Or - An triangular diagram indicates that
the plagioclase is mainly albite (An, ,, for the Um Had granite and
Ang o .
crystallisation. Most of the Um Had samples lie within the fields of

for the Fawakhir granite). which indicates low temperature

trondhjemite and granodiorite. Whereas most of the Fawakhir
sampleas lie within the field of granite and few samples lie within the

field of trondhjemite.

b) The plotting of AL, O, - MgO - FeO" for biotite indicates that all biotite
samples lie within the magmatic field which illustrates that these

plutons pertain to the magmatic igneous rocks.

¢) The major discrimination plot of FeO" - MgO - Al O, illustrates that
the present studied rocks situated in a spreading center island and
orogenic belt. Greenberg (1981) suggested that these granites were
originated as an orogenic melts generated from beneath new immature

continental crust.

d) R1 - R2 diagram (Batchelor and Bowden, 1985) reflects that the Um
Had granite lies in syncollision field whereas the Fawakhir granite lie
in syncollision to late collision field, and few samples lie within post

N collisiqh uplift. Hussein et al (1982) concluded that the younger

granites of Egypt have been formed by partial melting of the lower
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crust probably with some addition from mantle by collision at plate

boundaries under compressional environment.

Finally it could be said that the present post orogenic biotite granitoids
are magmatic igneous rocks of calc-alkaline type intruded during the last
phase of an orogeny, generally after the deformation in the region has
ceased. The original magma from which these granites were produced is

rich in alkalies, ferrous iron, Al IV and TiO, and lacking in magnesium.

REFERENCES

1- Abd El Ghaffar, M.M.H., (1975) : M.Sc. Thesis, Ain Shams University,
Egypt.

2- Akaad, M K. and Noweir, A.M., (1980) : Inst. Appl. Geol. (Jeddah) Bull.
3, Vol. 4, 127 - 135,

3- Akaad, M.K., and Noweir, A.M. and Kotob, H., (1979) : Delta J. Sci, 3,
107 - 151.

4- Batchelor, R.A. and Bowden, P., (1985) : Chem. Geol. 48, 43 - 55.

5- Cahen, P. and Others, (1984) : The geochronolog and evolution of Africa,
Oxford, United Kingdom.

6- Clarke, D.B., (1992) : Champman and Hall. London Glasgow, New York,
Tokyo, Madras 283p.

7- El Gaby, S. (1975) : N.J.B/ Miner Abh., 124, 147 - 189 Stuttgart.

8- Engel, A.E.J. and Engel, G.G. (1960) : New York, Part Il Mineralogy
Bull. Geol. Soc. Am., 71, 1 - 58.

9- Bl Shazly, S.M. (1976) : Mineralogical and geochemical studies on the

99



Geochemistry and Petrogenesis of the Um had and the Fawakhir Younger ................

Fawakhir granite pluton. Eastern Desert, Egypt.
10- Ghoneim, M.F. (1982) : Delta J. Sci, 6. 145~ 167.
11- Gokhale, N.W., (1968)": Bull. Com. Geol. Finland 40, 107 - 111.
12- Greenberg,J K. (1981) Geol Soc. American Bull. 1, 92 224 - 232,
13- Green, D.H., and ngwood AE., (1976) : Mineral, Petrol 15, 90-103.
14- Groves, A.W., (1937) : Murby, London, 230 p.
15- Heinrich, E.W., (1946) : Amer J. Sci, 244, 836 - 842.

16- Hussein, A.A., Monier, MA and El Ramly, MLF. (1982) : J, Volcanol.,
Geotherm. Res. 14, 187 - 198.

17- Irvine, T.V. and Baragar, W.R.A., (1971) : Canadian Journal of Earth
Sciences, Vol. 8, 523.

18- Le Bas, M.J., Le Maitre, R W., Streckeisen, A. and Zanettin, B., (1986) :
Journal of Petrology Vol. 27, Part 3,745 - 750.

19- Le Maitre, RW., (1984) : Australian J. Earth Sci., 31, 243 - 255.
20-_Mc Donald, G.A., (1968) : Geol. Soc. Amer. Mem. 116, 477 - 522.

21- Maniar, P.D. and Piccoli, P.M. (1989) : Geol. Soc. of American Bulletin
Vol. 101, 635 - 643.

22- Miyashire, A., (1974) : American Journal of Sciences, Vol. 274,
321-355.

23- Nock_olds, S.R., (1947) : Ann. J. Sci. Vol. 245, 401 - 420.
24- Noweir, A.M., (1968) : Ph.D. Thesis, Assiut Univ. U.A.R. 670.
25- Noweir, A.M., Aly, S.A., and Ghoneim, M.F., (1985) : The Egyptian

Academy of Sciences.
100



B.T. El-Dosuky

26- Noweir, A.M., Sewifi, B.M. and Abu El Ela, A.M., (1990) : Qatar Univ.
Sci. Bull. 10, 363 - 393.

27- Oweiss, G.A., (1965) : M.Sc. Thesis Alex. Univ.

28- Pearce, T.H., Gorman, B.E. and Birkett, ( 1977) : Earth planet, Sci. Lett.
36, 121 - 132.

29- Ries, A.C. and Darbyshire, D.P.F., (1984) : Journal of Geol. Soc.
London.

30- Rogers, J.J.W. and Greenberg, J.K., (1981 a) : Geological Soc. of Amer.
Bulletin Part I, Vol. 92,6 - 9.

31- Rogers, J.J.W. and Greenberg, J.K., (1981 b) : Geological Soc. of Amer.
Bulletin Part 11, Vol. 92, 57 - 93. '

32- Rogers, J.J.W., Chuma, M.A., Nagy, R. M., Greenberg, J.K. and
Fullagar, P.D., (1978) : Earth and Planetary Science Letters, Vol.
39, 109-117.

33- Sewifim B.M., (1985) : Ph.D. Thesis, Geol. Dep. Fac. Sci. Tanta Univ.
34- Shand, S.J., (1927) : T. Murby and Co. London Ist. Edn. 360 p.

35- Shand, S.J., (1943) : T. Murby and Co. Lordon, 444 p. |

36- Walker, K.R., (1969) : Geol. Soc. Amer. Sper. Paper 111, 178 p.

37 - Wright, J.B., (1969) : Geol. Mag. 370 - 384.

101



Geochemistry and Petrogenesis of the Um had and the Fawakhir Younger ................

siall Jojlg iclesgn
rilgillg sLs ol guililaia ool
dypmq)l il ol aamally

ol LTy
polall TS = Laglyuall ai
L Unils Lol .

io suilailly ala aT Laliie el ol grieall Jua¥ 1y LisiSall Tpdf ellsle
oo asieall 03a LbasSpn Lulys ol sl Jls 13 L2atly Jlasd Lasage o3
J e e Thae (YY) b LBian calyall e Bhse (YY) siad SliasSl aladll g8 o
Teall el 26 32 ] (pama IS Ly o loil] Uhia Gro Tise (Vo) cala o]
Tuse (Y1) sied eileaSpnn alpo L] duadl pacs 130 cuipall 1igd g yieall Juad
o e (V) cola o] eufipns oo ne (V1) crdach enslyall il canleall ensipall 5

Lo Laadd 5l ¥l (o L] (50 5 pmadall s 5 Lyl it
oAl B 6T LS el agil¥ 1y Spuanlly asacelisally psseall oo S L eilS
O 61 el (sl ] paTis (sl a0 3] i DA 030 oy psaiill]
Lol Gt 6 i il Ja¥) Lolanll L0yl I aii clalll sl
haaadl g5l puadtll el yall aaki ¥ cHALGL sia o day siy L3Sy b pda
call Jaagysl sapa Go clidl cHAIGL sia Gl uagysl sall cuilhall ad (Esly
wit lilaly poliin (paulead it colilany puadls gy o i) (aly LsiSal! 5,500 (n
g ey Fay LSl ol pall e [ala aalad

102



