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ABSTRACT

The younger granifes of (he siudied area vary in compasiion from monzogrante, Spenogranite lo
aal fefdspar grande. They exhibt sicficatan, kasintization and ferrugnaton as s result of the
posf-magmaiic Nydroihemal alleraton. The monfogrands &5 braversed by gquardr wews and
shoar rona, whie he syencgrarte invaded by pegmaltc bodies Two radicacive anomabos
were recarded in the shear Zone, &3 well a5, in pepmables Pelrographic investgation. XRD
analyses snd ESEM examinalion show thal, pagmaties confain spatde, basinasie. betafie,
trannenle, casstante, columbde, fuore, gosthie. lanarits lepidocrocts, malschie pavisto
pischite, polycrase, thalenda, thonte, rendtime, yfirocrasfe, prcon and mefamict zrcon. Shear
Zone dieplays bismite, fuorle, poalhie, hemable, dmende, Enarkie Bpidocroote, meischis
phiogapite, thorite end wanothorte minarals Quarty veing exhew gosihie and hamalle minsrals
The identified minerals reflect the mparfance of the pegmadles and tha shaar rans for the REE

INTRODUCTION

The Egyptian granites are classified into two main types, the older (cale-alkaline)
graniles and the younger (late tectonic to posi tectonich granites (Akaad and El-
Ramly, 1960, El-Ramly, 1972; Stern ef al.. 1984). The granitic rocks in southern
Sinal which represent extremily the northwestern pan of the exposed crysialline
rocks of the Arablan-Mublan Shield. and hence they show an evolution trend from
the older calc-alkaline subduction-related granites (Gl) 1o younger alkaline {post-
orogenic) granites (Gil) and finally the peralkaline granites {angrogénic) granites
(G} { Hussein et al., 1982). Alkali granites seem to be more widespread in Sinal
than in any other part of the Shield, where they form aboul 20% of the granites in
Sinai (Bentor, 1985), and were |ntruded during the lime span between 580+10 and
580+6 Ma (Halpern, 1980)

Gabal Sheikh El-Arab area iles at the southern par of Sinal Peninsula. 0 is
bounded by lal, 28" 20 and 28 30 N and long. 33 55 and 34 05 E (Fig. 1),
The country rocks are mainly metasediments, older granites, Dokhan volcanics,
Hammamat sediments. Katharine ring dyke, Kalhéring volcanics. younger graniies
and quarlz syenite. This work will deal only with the younger granites, which
raversed by pagmatiies, shear zone and quartz veins The younger granites vary in
composition from monzogranite (hrough syenogranite to alkall feldspar granite. They
display characteristic fealures as cavernous, exfolinted and highly jointed. The
silicification, kaolinitization. ferrugination and the dendrile manganese oxides are
the main fraclure filling in monzogranite. ' represents {he posl-magmatic
hydrothermal alteration features, The wnzoned pagmatite bodies (0.20 = 0,30 m 10
1.00 x 1.5 m in dimensions) hosted in Syenogranile. occur either as oval-shape or as
veins and show high radioactivity especially at W, Rutig. The shear zone vary from
0.5 to 2.5 m in width, Irending N 55° W with 62* dip and traversed monzogranite al
W. El-Ruseis. |t was affected by hydrothermal solution and exhibit several minerals

such as, malachite, iron oxides, lead, bismulh. wranium and thorium. The malachile
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118 RADIDACTIVITY AMNDO MINERALOGICAL ...

and iron oxides oceur as filling fissures and cracks, or as scattered, Ibrahim (1996)
indicated that, the shear zones al W, El-Ruseis exhibit malachile, iimenita, hematite,
titaniie, phlogoplie and some radloactive minerals. The guarz veins (about 5 1o 23
cm thickness) trending E-W wilh 88°-75" dip crosscul monzogranite at W, El-Rusels
and coniain iron oxides mineralization.

SAMPLING AND METHODOLOGY

Thinty four samples were collected from the study area. The first twenty four samgles from the
younger graniles, four samples from peégmatites, three allered rock samples from shesr zons
and three samples from quartz veins. Thin seclions represent the examined rocks were
prepared for patrographic studies. The irece elements of 20 sampies from the different rochs
under consideration were measured using X-ray fluorescence and atomic absorption, The
majer cxldes wera delermined using the wel chemical lechniques. The radiomelric analyses
using Gamma-ray speciromelry mullichannel analyzer were camied oul on some selected
samples. In addition, microscopical investigations for gramns, X-ray diffraction analyses
{XRD) and Enviranmental Scanning Electron Microscope (ESEM) examination using Phillps
apparalus model XL, 30; Energy Dispersive X-ray (EDX) and Back-Scattered Electron (BSE)
image woere appiied for mineralogical investigations, All analyses were done in the Central
Laboralories of the Nuclear Malenals Authority (NMA).

PETROGRAPHY

The modal composition of the studied younger granites (22 samples) is listed n table (1). The
oblained data are piolied on the QAR ternary diagram (Fig. 2) after Streckeisen (1976). it is
clear that, the studied younger granités range in composition from monzogranite through
syenogranite to alkali feldspar granite. Opaques, sphene, fluonle, zircon and apatite are the
main accessores |n the studied younger granites, while, kaolinita, sercite, chlorite and iron
oxides represent the secondary minerals. The pelrographic investigations of pegmatiles
revealed that, Nuodte occurs in association sith thomte i (Flgs. 3a & b). The shear Done
shows that, uranothorite and iron cxides are of fissure fillings (Fig, 3c). On tha aiher hand, in
quartz weins the infersidinl spaces between quartz crysials are filled with iron oxides (Fig. 3d)

GEOCHEMISTHY

The major cades and some frace elemems of the examimed rocks are given in tables(2 and
3). They revealed that, the younger graniles show a normal content of major axides and trace
elements. R1-R2 discrimination diagram Fig.(4) of De La Roche et al (1930) indicates that.
the studied younger granites display alkali feldspar granite, syenogranilé and monzogranile
fields. On the olher hand, the pegmatites attain high concentration of Zr, Y, Kb, Rb and Ba,
shear zone shows high concentration of Fe.0Os, Cu and Ba, whereas, quariz veins exhibil high
concentration of Fe; 04

Dt 4, 5ci, J006, 30, 197- 132



A MM, Caman of & 118

W. Fermh K- 1Edrs

Youngest

A Dykes uzm Bledrmad Taul Scale
[N Quardz Syeniis ":f:‘-f"' Sarike sl Tault
71 Younpger Granitas ‘r’ Thaust fauit
B Katharine Vaolcanics i joing
BEE wetheiner ka Geclogical contac

L '
EE  Hammamat Sedmments Radoactive pegmatite anomaly
EE ooxhen Volcanics Radingctiied shear Jone anamaly
EE Older Granites 2150
B2 Metasediments A  Tnanguialion poind (in meter)
Ol et L] Elevation paint (in meter)

N

Oeda J Sci 2008, 30, 117-132



130 RADIQACTIVITY AND MINERALOGHZAL

Table (1) Modal compasaion of the examined younger granibes

) Felsic Minerais §i '
Hje i B
Gz | Kdal | Plag. | g0 | Mus.
1
0 334 o0 | 22 |09 | o0 | oo |s4s]e2n] a5 |
L 38 | S8 | 31 |07 | 04 03 | 360|578 as
12 % B2l 314 [eae | 38 [oa]| o2 | oe |320|eso| 40 |
73 |= 8/ 301 |48 | 20 | 10| 03 | o8 |310]ess| 35 |
74 ; 27 | 675 | 22 |09 | 00 | OF |265 | &80 | 25
75 267 | 666 | 49 |08 | o3 | 0@ |2r5|6ro| 55
Average | 316 | 636 | 31 | o8 | oz | o7 |323|es0| a7
&0 339 | @60 | %8 [ 13| 0a | on |3s0]4s0|170
a1 420 | 924 | 113 |oa | oo | 20 |450 |430 120
a2 | 2 | 415 | 381 | 174 o7 | 0o | 13 |4z0/l 400|180
es | B [372 | «5a2 | 180 |08 | 00 | 13 |380 480|180
a4 E 453 | 388 (145 |02 | 0§ | 098 |460| 300|150
&5 % w2 | 453 | 183 | o7 | oo 15 |[370 | 480|170
66 474 | 383 | 148 | 03 | 00 14 |480 | 370|150
&7 493 | 422 | 147 | 07 | 03 | o8 |420 430|150
Average | 408 | 421 | 151 | 08 | 01 1.3 | 416 | 428|186 |
50 a31 | 242 | 372 | 14| 03 |08 |370 (250|380 |
51 00 | 240 | 321 | 12| a7 i1 |410 | 260 330
2 | % | w9 | 277|208 | 13| 00 | 22 |400 | 2080 310
53 E 351 | 314 | 311 | 18| 02 04 !380 320|320
84 g 322 | 253 | 404 |14 | 00 | 0F 230 280|400
55 | = | 283 | 351 [ 3as5 | oo | 00 1.2 | 300 | 360 | 340
56 418 | 220 | 312 | 24 | o0 | 09 |430] 250|320
57 334 | 310 | 320 |21 | oo | 08 |3d40 (330|230
Average | 359 | 2ro [ 334 |16 | 02 | 10 |388 {280 342
Or =guarz Hius = mussayile o] -qu-i-k cardenl
M-fal = pofash fekiapar Bug, = baghibe & = pofash faldspar confant
Flag = plagaciase, ! P = plagioclise content
* Mola: Al values ade i valume Beroenl

Dalta J, Scl, 2006 30, 117- 122
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Fig. (2): QAF diagram of the studied younper granstes. after Streckpizen {1575)

1 = Alkall granite, 2 = Syenogranite, 3 = Monzogrands, 4 = Granadwrite, 5 = Tonalile 8 =
Cuarz diorte,T = Quarz monzodionie, B » Cuadtz manzanits. @ = Cluarts gyanité gnd 10 =
Quars alkal-feldspar syenite

(Fig 3} Microphotograph of pegmattes (a&b). shear zane (¢) and quanz
veins [d). F = Fluorde and Th = Thorile
|&,c d} Crassed Micol, (B) Polarzed l_-;hl

Uellta J. Ezj. 2008 Al 1713
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Table (2): Chemical analyses of the studied younger granites

Maer R[] rgrasibes
ks Konzogrenie Syemoqranile Alieall feldspar granie
Ell 52 E! e 1] 51 a2 0 i T2
Bil T2.19 Ti.08 5530 =881 a1 7535 T4.09 T5.60 TE D 74 68
TIO; 0.34 D43 0¥ 03 b2 a2 0m | 01s 017 DIg
gy 3.4 1324 14,01 AEE ] 1385 12,23 1380 13,05 1248 12.35
Py .08 1.4F =08 T4t 1.9 Gda 06t BET D&y o078
Fel 0,48 na7? 128 1358 033 G20 055 (i e [ o odn
i 0,08 oap [ale | Qe 0,04 (el |3 Q.10 mns G54 Q{E
MO | 142 160 175 158 | 088 070 083 | 03 0 048
Cal 225 1008 B4 14858 1.00 113 057 0.7TE (el 1.00
MayD 3.61 24 o320 430 | AT ar4 i1y B2 39 R
[ ] 440 438 4.51 479 455 4565 4.5 454 441 434
P30y 0.20 026 0,08 (s R -} 018 i B 1,08 LR [ 012
L.Gul a, =} 0,85 0 68 016 .78 G.ﬂj 056 0,61
Ttd D006 095 HS8 o000 | D99y 1004  BoEA | 1002 1000  50.74
Trace alemosds (Fpgm ] —
~ Rb 105 (E] 13t 101 135 183 11 i i T
S B3 pE ] o B 5r e ] - -] d T
Ba 410 £22 417 dadd s 78 288 1 i 10
Ir 191 226 g 1685 a1} iy 25 g T4 G
¥ &8 a9 &8 &5 = 45 &1 3 3 2
[21] a5 n o | s =k ar i =1 <1 =X
Zn 52 1] adl 53 0 T3 85 < =1 ¥
Pt 28 28 24 28 ]| o . | aF =2 2
W ar P 26 = 18 b x a¥ r d
cr TS 60 5 B4 55 36 k) L) £l 2
i o 3 o 2 ) -] -1 a1 ¥ T
Ca ] i s -] ] i 4 =¥ 3 T
Ga 4 23 i Fr = 18 | i 2 3
J— 18 ] 15 14 a___ 8 i e kil L2 =
Tabla (35 Chomical anatyses of Bhe studisd pegmadtes, shaar 2o and quarts veins,
Shear Zone | Ouarts veirs
Fiad Tagmilies iARared rack) {Minerakzed)
i 2 a3 ] g B 7 B B 10
Sl o5 0.4 .4 a8z 41.53 3|aT 4=8D (-] 2 T2
Tl i s v [k 334 0.2 il | 23 0y | Aid 1% G
Ay 15.08 186 138 138 T15 BT Y8 | 118 1,21 0B
Foyliy og [1¥:F) 10 14 37.58 &1.0 334 7453 A0y eG4
Fall .54 036 055 0.8 1.4 1.25 22 245 £.50 187
[ il s 0.05 304 04 o418 oA i | a0 003 e
KigD (-] &3 0E 1.2 1.2 1.0 13 5 0.23 nid
Cald 2.5 252 224 .53 143 1.2 2m 42 024 L1g
MaD 4,75 & B2 4483 &.02 on2 a5 0.75 naz R [} oa7
[ 1e] 5.64 A 8T 432 5.3 S ar 262 ooz ol D44
POy il ik F3 209 .07 bl 2N 1.3 04 Q18 Rl
Lo 0,41 044 a4 1.78 30 333 353 .00 o83 075
Total | 10031 10004 opld 9966 | 9653 950 o550 | 6687 1000 899
Trase glemanits | = ppem | BT 2
R T2 FI ] 158 =] [ M | 9 10 i
Sr &7 n a 55 ] 7 &2- | & % T
Ba b 345 T HNE T £34 2 Lk} & e
Fi ™ ais L] 753 ¥4} A% F. | ] 14 [ ]
¥ 502 572 foir] qrel b | i 13 | 3 3 Fi
e i34 an &27 443 <3 1 <3 =7 L =t
&n S8 103 52 38 [ ] T2 <7 LA L
Fo oo Fi ] 16 il = A 30 =3 “ 2 i
W <F 3 2 Fa 4 3 4 =T F 4
cr 28 1 ! ] an a2 2T 2 . P4 r
i 14 T i 15 i 4 B <t = L
Co 3 4 3 & &l A £y «¥ L] r
Ga s’ 3 .1} 4B 14 = 18 . a2 3
el i 12 i1 12 demd 3HS1 IS | v =" <2

Dwaka . Sal. 2008, 30, 117- 152
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fig. (4): R1-R2 piot for the studied younger granites,
after De La Roche/ et al. (1980)
Ry = 4 510 = 11(NazD=Kz0) - 2iFe0'+Tiy)

oma, this indicates migration of uranlum,

Younger granites

Rz =8Cal + Mgl + AkC,

RADIOMETRIC MEASUREMENTS

Equilibrivm states of uranium were calculated using the D-Tactor (el I Ra) (Hansink, 1978). If
iheé D-facior equals more Lhan one, this indicates addition of uraniam and If equals less than

The younger granites have wide variation in both el and aTh contenis (Table 4), The el
contenis vary between 3 and 14 ppm with an average of 7.5 ppm while eTh contents range
between 11 and 40 ppm with an average of 17.5 ppm. The average eTh/eU ratios is 2.8 and
the D-factor is 0.9 indicating migration of uranium.

Tabde (4): Radiometric measurements of the studied younger granites.

Sample Mok all ath 7] K
Ty type fosr} sy (opem) = o Fhdel ali’Na
] F] [T F] BT FI 04
m - 12 % 13 404 1.6 o
T ; =5 s 18 4 33 45 1.8
T2 E 4 21 @ 4 43 £3 b4
T4 5 -] 4 351 il 1.3
i) 4 i1 L] AT? 248 1.0
&0 T 11 B 301 1,8 0.8
& 14 40 13 322 28 14
&2 E i 40 12 i 18 0.5
(2] F 11 5 283 28 a8
B4 E 4 14 B 280 18 0.4
&% = =] 14 11 217 1.1 1.2
] < 14 10 15 344 14 og
BT 11 18 12 4.5 1.8 0%
1] 1 14 13 ]} 1.2 [T
-1 | i 1] ) ) o896 ad 1.4
v T 20 A 108 28 LFRc)
g 5 5 T 7 275 22 4.7
5s 3 14 1 258 47 0.6
55 E § s i 284 28 05
2] | 1 T 228 1.8 0@
57 | i3 & 258 .2 1.0
.ﬁ.muﬂa 15 115 G 33 26 [iE=]

Two radiactive anomalies are recorded in the studied area, the firs! one located in lhe
pegmatites, while, the olher i found within the shear zane

Cefla J. Sz|, JO0E, 33 197132
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Pagmatite bodies

The eU contents in pegmatite bodies vary between 123 and 182 ppm with an average ol 157
pprm while the eTh contents range betwean 152 and 281 ppm with an average of 242.3 ppm.
The aTh/ell ratios range between 0.8 and 2.3 wilh an average of 16 and the average D-
facior is 2.9 indicates addition of uranium (Table 5) The high values of uranium and thorm
recorded in some pegmatites coubd be explamed in the light of syngenelic concep, in whiGh,
the radioactive mineralization stage took place contemporansously with pegmatite
empiacement. In addition to the post magmatic processas

Table(5): Radiometric measuremenis of the sludied pegmatites.

e EHI, a:;:u oy W SThAU sl
1 181 251 k) an 1.8 4z
2 123 258 Fa .40 23 i
3 1g8d paz | [} 385 15 1.8
4 182 152 48 245 el 35

Averaps 157 M23 Ly 3 B0 1 & 25

Shear pone

The shear zone displays el contents range between 52 and 78 ppm with an average of 65.3
ppm while the eTh contents vary between 27 and 38 pom with an average of 31.7 ppm, The
eThiell ratios range from 0.4 to 0.8 with an average of 0.5 and the D-factor is 2.13 indicates
addition of uranium (Table 8). The probable arigin of the radicaclive anomalies recorded i
the shear zone could be attribuled 1o the epigenelic concept, in which, the secondary
ascending hydrothermal solutions carry out the radioactive minerals 1o deposit mainly akong
fractures, faults and shear zones. In addition o leaching concept, in which, the uranium has
been leached from other sumounding rocks, transponed by means of circulating water and
finally deposdled in the shear zone. Attawiya (1983) mentioned that uranium could be
released from the grandle itself by dissolution of accessory uranium bearing rmnerals and then
re—depaosited in shear zones by percolating solution. The figld evidence suppords 1his conce pl
whera, the radicactivity increased along fractures, faulis and shear zones, and the radicactive
intensity increases with depth. Generally, the presence of flucrite reveals the hydrothermal

origin of the mineralization (Sarca, 1958).
Table (6): Radiometnc measurements of the studied shear zone,

SEENI rpl::lﬂ.l r:,;:_l u::n E eThiol BliRs
5 -] g iz 127 L] 258
] | o i 1.72 L] 5
T L] ] 55 187 B E D5

Ayerage G653 aty B3 200 0s 113

Detn J. Sei. 2008 30, 187 132



AMM Osman o al ]

MINERALOGICAL INVESTIGATIONS

1. Pagmatites

Apstite, bastnasile, befafite, brannente, cassierite, columbile, luome, goethite, lanarkite,
lepidocrocita, malachite, parisile, pisckite, polycrase, thalenite, thorite, xenotime, yitrocrasite,
Zircon and medamict zircon minerals were detected in pegmalites. The XRD of some
concamed minerals are shown in table (7). The BSE images of zircon are shiown in igs. (5&6)
and the EOX of most investigated minerals are shown in figs. (758).

Table (7); X-ray diffractogram of some picked minerals in ihe studied pegmaties.

Sanpls (5} con Aenceme | Table (7): Comt
(B-C264)" (8377} Cassitariie Lanarkee
A WL ah | Wl oA it Gampls (b) 150487 12775
4 55 EL] 54 di it A il A Wl
448 46 443 45 M ] aam 100 | 33 184
345 a5 B ELCRECE 8 | 0 318 | 10
334 |00 | 330 | 100 70 | % 395 | 100
[ 270 18 i7ed | 8 | zaz | 13 S84 | 30
L a 2558 | &0 | 262 | 0 | 2644 | B
ELNENELLAK: | XL g | 4 |
137 P | 238 | 10 | 163 2 181 15
115 B 765 | W i | & 1755 | &3 178 10
10 18 | 2066 | 20 170 | T | 1875 | 63 172 | 0
152 17 162 | 13 | 156 7 1853 | & 187 | 20
137 | 0 | 15 | 12 | e | & 82 | & | 148 | 13 | 151 | &
[ 173 ™ | INZ | & | 08 | 17 V.22 2 | 1415 158 1451 5
187 1| 188 4 [ 1881 | T ASTM card.
150 4 1.647 % | 1600
A card
Table (7); Com A Table (7): Cont, Table {7): Cont..
Sarmpia (2) (10380 Sargle (d) IF:ED;;. Sampie (e} Iﬂ 240"
i I an [T
B e T L i O v L S P O o 50 .
B04 | &7 | 5055 | 18 3;: _ :: ?;; ::: 488 | 7 [ 4m | ©
380 | 41 | 3863 | 88 - T o) P50 W cial e
=95 |00 | 568 | 00 Lan 288 | 8 | 26w | W0
277 | M | 278 | 45 " ASTM card. 245 | 5 | 245 | @
T8 T = | 255 | & 202 | 6 | 2016 | 40
218 | 3 | 2i88 | & | 180 | & | 188 | &
(8 | § (T8 | 1 | L™ 2 |1 | 9
AETM card * ASTM cand

Daits J, S21. 2008, 33 117 122
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Tabbe (T} Com
— o thibe Legigecrocle |
[17-53T)* (E-DE]"
[-" T dad | N as Kl
Az | 4 | 4.2 100
B0 17 5.00 20 I
a1, gLi{n] 4 21 1]
3% | 4 339 | W
(271 | &1 |29 | 8@ | |
i | O | 257 | & |
T2 | W | =% | @& | |
2488 "l i 244 o 247 BD
T2 | U | 228 | 20
[z | = | 218 40
(200 | 3 | xa0 | @ | | |
194 | B | 182 | 10 | 1837 | 10
e e B e
(1 | T | 1BD3 | 20 1 |
112 W7 | 1710 | B0 | .0% | & |
140 | 15 | 1888 | 20
16l 4 | 180z | 20 *ha g
5 | W | 1563 | 90 | vees | 20 Fig. (6):BSE image show ,
* ASTM card | beanming of Zrcon grains.

2. Shear zone

Sevaral minerals were recorded in shear zone as bismite, fluorile, geethile, hematite, ilmenile,
lanarkie, lepidocrocite, malachite, phiogopite, thodte and uranothorde, The XRD of some
mineraks are shown in table (8). The EDX of most investigated minerals are shown in fig. {5)
Milovesky and Kononov (1885) concluded that, in oxidation zone and at the expense of

ihe gestruction of chalcopyrite the following minerals are formed: native copper, chalcocite.
coviellite, cuprite, malachite, azunte, eic..

3. Quiarz vains

Goethile and hematite are recorded in quanz veins. The XRO analysis of hematite and
goethite is shown |n table (8). The EDX of goethite is shown in fig.(10).

Deltn J, S=zi. 2008 33 117- 132
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Table (8): X-ray diffractogram of some picked minerais in the studied shear zone.

"~ Gosihits Lepidecrocis Hemalte Lanandte
Sarmple (a) {17537 {i-anj (13534 (12778
dA i, df M, i W, i El, da |
B 25 18 26 | 100 (¥ 20
458 13 | 454 10
418 100 | 418 100
388 | 2 38 | B
B 12 ; .
334 Fid 320 | %0 35 | 00 |
254 12 . 208 | 100
270 | 100 285 | o
270 B _ N
358 | % | %8 | B .
253 Fr 2E] Bi]
282 43 | 152 )
245 88 | 2482 | 2 | Z4r | 80 242 | W |
239 5 238 |
FI= 24 | 23| W0 | 178 12
23 FE) FFE] 0
B+ F3| 2201
218 8 FR]-H m
201 ] 601 ] 208 | 40 |
) % 182 ] 185 | ™ 14t 15
184 2 1383 |
184 18 1648 | 20 T84 [
1.80 5 () g
I B ) I T I T ) 172 )
18 | 4% 185 | &0
1.69 EF 1854 0 BT, 15
1,60 8 T 3
15 1864 | 18 | 18688 | = 187 2
BED B [ 150 | %0 | 18524 | a0 151 B
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*ASTM card
Table (8): Cont. Tabde (8): Cont.
Fricria | fialachiie
Saenpile (b Pt Sample ic) o
da | W dd, I oA . dA | i |
a5 | 8 A1E7 L 5 Ga T 55 T e
B 17 1931 | 100 504 3 E 055 3
W | T | vEar | 8| 370 | % | dem | B |
* ASTM card. 370 %€ | 2857 | 10
170 8 | 2| &
Ej 8 | 25% |

“ASTM card
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Fig. (8): EDX in shear zone Shows:-
(&) Thonte-Zircon solid solution.
{B) Uranothoride, {c) Malachile.
(d) Bismite {e) limenile,
{f} Apatite (@) Phiogopite
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Table (9): X-ray diffractogram of some picked
mirerals in the studied quanz vesins.

Hematite Gorthile
Sampie () (13534 )" (17-837)
7Y i A, 3 i | W
454 ] e | W |
4.14 4 418 | 10
164 16 146 = i
135 9 [ 33a | 0
370 100 788 00 | !
3 00) CH 268 | 2
28T i 258 | & i bl
252 3 | =8 | o | i
252 20 - | 253 | 4
245 100 | 242 =
228 5 e | 2 |
226 26 | EXC-BEL
33 28 2301 | 90 |
BiD iz T 0
BE: [ ET] [
154 ) 88 | & S L-IL
1 B T F.1m@
e 1% | 1 |[Fip. (10} EDX in guanz vein shows |
172 &0 .72 = thite
B TEE | e
1B 3 149 & .
180 ] 1508 | 18 1. 5|
144 EF] 1,504 14
T4 ) 1404 ¥ 1500 10
BES 18 1.452 5
1.45 28 1.45% id
"AGTHA card,
CONCLUSIONS

The chemical analyses of the studied pegmatiles, shear zone, quanz veins and thelr host
rock (younger granites) revealed that the younger granites display normal conlents of major
oxides and traco alements, Pagmatites atlain high concenirations of Zr, ¥, Nb, Rb and Ba,
Shear zone contains high concentrations of Fey0s, Cu and Ba, whereas, quartz veins axhibds
high concentration of Fe; 05 Two radioaclive anomalies are recorded n younger granites of
the studied area, The first is localed in pegmaiife bodies while the other was found within the
Shear zone. The el contents in pegmalite bodies vary between 123and 182 ppm with an
average af 157 ppm while the @Th contents range between 152 and 281ppm with an average
of 242.3 ppm, The shear zone displays high el contents range befween 52 and 79 ppm with
an average of 5.3 ppm while tha eTh contenis vary between 27 and 39 ppm with an average
of 31.7 ppm. Apatte, bastnasite, betafite, brannente. cassiterite, columbste, Muorile, goethite,
lanarkite, lepidocrocite, malachite, parisite, pisckite, polycrase, thalenite, thorite, xenolime.
yitrocrasite, Zzircon and metamict zircon wera datected in pegmaties. In shear zone, bismite,
fluorite, goethite, hematite, iimenite, lanarkite, lepidocrocite, malachite, phlogopite. thorite and
uranothorite were recorded. Goethile and hematite were recorded in  the concemed quanz
veins. Thorite s isomomphic with zircon and B i evident that, 3 large pan of thorium is

Dafia J. Sal. D008 4 4T-132
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incorpomted in the zircon struciure (Rankama and Sahama, 1855). Xenotime was cccurs as
grains as well as inclusion n zircon grains. Heinrich (1858) indicated that, larger zircon grains
are included among them apatite, monazite, xenotime, rutile, hematite. magnetie, ilmenite.
cassiterite, biotile, tourmaline and quartz, alsa, he concluded that, in thalenite considerable
Th {up to 12% ThO;) may substitute for ¥: U is usually minor, up 10 aboul 4% U0, but
commonly lass than 1%.
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