L

" .
it AEDGERIEEXEESEOEEEXNEERRNERNEEENEXENEEE]
B . )
i t ¥ iy
® 0%

b
! |
?n Toa ] e et
2 ASUNET

oy

L,

| Laslad) cilagliall ASs |

-
; ' '
3 <
f§ i\
¥, 'y
<) ¢
| g
Ul J

—— S

e
o)

p )
ri“- .Y
€ O
2 ]
b | X
<’ R |::\‘ t ¥ " ‘)

e O
.
e
Fi
,
.
‘
e
. N
.~ b N
;
i
}
O

=X
’.I'
"
LS
X
;
.
P
3
)
"
5

! 1 P .
. L .
<) + ay . e - ;
™, 4+ | * e
) . 4 ":

?n - B oo “ - ~
<’ ; . 3 i L] * -’ - & by "

\\: A [ e

A N » . - )

_ s N
&@ ’SZLW.%WE.E;W;- _;:.W;W:;W;W:T,W:a o3t




! o W‘OW-‘O-—%_% -
' = ==

S gl it ! St
0 ASUNET

Ladal Claglrall 425
& . ot

aliby sSsally (g AV (B84
ol

e

Lghinndy Wgidish al Al Balal) o)) audiad) oLy awddd
Gyt Al g0 sl B M) o o

Jkadl o gy P)L‘N\ 23 JBdas

%t =¥ (e s Ayshayg dugia YO-10 (adha Ao B
To be Kept away from Dust in Dry Cool place of
15-25- ¢ and relative humidity 20-40%

Ly




rtien i...-' ....‘.-
-
............

FUPRYPIRETIPTRY
@ ASUNET

Tnalal) cilagheall ASpd
alihg Sy g S (B

\?/ -u-—\’/ 40:—\9@

oSO o = R RS AR




e U o plal] ik
Q@ ASUNET




RELATION BETWEEN SURFACE AND SUBSURFACE
URANIUM MINERALIZATION AND STRUCTURAL
FEATURES, GEBEL GATTAR
NORTH EASTERN DESERT, EGYPT.

BY
MARZOK MOHAMED ABU ZAID
B.Sc. Geology
(Excellent)

THESIS
SUBMITTED FOR DEGREE OF MASTER OF SCIENCE
(GEOLOGY)

FACULTY OF SCIENCE
AIN SHAMS UNIVERSITY
CAIRO, EGYPT.

0

[\
¢
3

1995




RELATION BETWEEN SURFACE AND SUBSURFACE
URANIUM MINERALIZATION AND STRUCTURAL
FEATURES, GEBEL GATTAR
NORTH EASTERN DESERT, EGYPT.

BY
MARZOK MOHAMED ABU ZAID

Nuclear Materials Authority

Supervised by

Prof. Dr. Abdel Ghany I. Ragab Prof. Dr. Abdel Aty B. Salman
Geology Department, Nuclear Materials Authority,
Faculty of Science, Catro, Egypt. = A. 2. S‘DQ”VL :

Ain Shams University

Dr. Mahmoud H. Shalaby
Nuclear Materials Authority
Cairo, Egypt.

CE2he

THESIS
Submiitted to the Faculty of Science, Ain Shams University

1995




The present thesis is submitted to the Faculty of Science, Ain Shams

University in partial fultiliment for the requirements of Master of Science in
Geology. Besides the research work materialized in this thesis the author
attended ten post graduate courses for one academic year in the following
topics:

1- Field Geology and Geologic maps.

2- Remote Sensing.

3- Statistical Geology and Computer.

4- Geomorphology.

5- Lithostratigraphy.

6- Biostratigraphy.

7- Sedimentation.

8- Sedimentary Petrology.

9- Structural Geology.

10- Geotectonics.

He has successfully passed the final examination of these courses,

besides an English Language course.

Kflwagl Abdw\m
. (W

Head of thie Geology Department,

&
}‘ Y hy Ain Shams University.

'

e

,-Eg ,4_‘.. P
L J’J);fcfg/7l‘)°

b"))\i"/)r '1?/(4 5-”}_:5/))\6

. { )

. ]

="




ACKNOWLEDGEMENTS

The author wishes to express his deep appreciation o \ate Prof.
Dr. Mohamed Y. Meneisy Ex-Head of the Geology Department, Ain

Shams University for his short time Kind supervision and encouragment.

The Author would ke 1o thank Prof. Dr. Abd-El-Ghany \. Ragab,
Geology Department, Ain Shams University and Prof. Dr. Abd B\-Aty
B Salman, Vice Head of production Division and Dr. Mahmoud H.
Shalaby, Head of Engineering Geology Department, Nuclear Materials
Authority, for supenvision the present thesis, valuable support and their

constructive comments on the text.

1 would like {o thank Prof. Dr. Nabel T, E\-Hazek, President of the
Nuclear Materials Authority, for encouragment and faciliies during this

WOork.

My thanks are also extend to all colleagues both in the field and the

labs  of Nuclear Materials Authority, for their Kind cooperation and

assistances.




CONTENTS

Listof Tables . . . . ..ot v ittt iiieesnnsennsonsnesasasns
List Of Figures .. ... oov it itrenenennnoanssnanansssanses

N 8 T o A

CHAPTERONE .. ... i i itisa et snens
L INTRODUCTION &+ v v vttt i et ittt neeentnassnaneanensos
I1.1. General statément . ... .. ... v ivierranoananeoncsons
[2. Location. ..o vvvnvnnnnnn
1.3. Geomorphology . . .........

I4.Climate ........¢ccveevuns

----------------------

----------------------

----------------------

1.5. Aim and Scope of the Present Work .. ............... ..

L.6. Previous Works « « « o o o o o v o0

CHAPTERTWO ..........ccv...
1. GEOLOGY v vvvevesacens P
II.1 Introduction. . .....cv.ovev

11.2. Hammamat sediments . .....

----------------------

----------------------

-----------------------

----------------------

[1.2.1. Classification of the Hammamat sediments. . ., ... ..

11.2.2. Alteration features of Hammamat sediments .......

I1.2.3. Depositional environment of Hammamat sediemtns . . .

11.2.4. Age of the Hammamat sediments ... ..v.onven--

I1.2.5. Petrography of the Hammamat sediments -« .......

I1.3. Granites « « « s s s v v aeaween

11.3.1. Gebel Gattar granites

----------------------

----------------------

VIX

XIII

16
16
16
18

20
23

23

25

27

29

30



-T1-

11.3.1.1. Petrography and geochemical characters
of G. Gattargranites . .. ... .vovennnn..

[1.3.1.2. Age, origin and tectonic setting of

G.Gattar granites . . . . . v v v v vv s nennnn-

S 0 1 S

5. QuartZ VeINS . . v v vt v e e e ie vt s a s

I1.6. Pegmatites and aplites . .......cuuennnneuiiioans
CHAPTER THREE

DL STRUCTURE ..ttt ir i tae et it an v e

II11. INtrOdUCHON « v v e e v v m s memeevuoonsnenonnnserssss

II1.2. Primary SITUCIUTES + s v v v v e v ea e e e i immmnnn e e e

21 Bedding. « oo vee e it e i et

1122 Gradedbedding. . . .o oo ii i i i e as

[1.2.3. Cross-bedding . ...ovi i

III.24. Ripplemarks ... ..cciieininniinnn

I11.3. Secondary Structures .. oo v ieeev e e et

I3 1. Foliation . ..vv v it inninnvieinaeeaaannen

M32Folding ..cvvviinnen i

[11.3.2.1. Monodhinalfold. ... oo oo oo v v oo v e

MI322 Minorfolds .. ..... e

3.3, J0IMS v v veee et cnsensennaensaoosanssnn

I11.3.3.1. Surface joints of the Hammamat sediements .
111.3.3.2. Surface joints of Gattar granites . ... ....

[11.3.3.3. Subsurface joints .. .vvv e mvvenennn

Page

32

38
39
42

42

45
45
46
46
47
47
49

49

54
54
56
56
61
65

69




HI333. 1. Maimadit « .. ve i vee e v 69

113332 Firstcross-cut .. ...o.vvvnnn. 77

[11.3.3.3.3. Second cross-cut. . ........... 32

113334 Thirdcross-cut.. .. ........... 82

II133.4. DisCUSSION « v o o v oo vttt en e e e nas 84
134 Faults .. .ot SRR B5
L34 1. Minorfaults . . . ...... .. v, 93
342 Majorfaults . . oo vv v i v in i i ann 97

111.3.4.3. Discussion of faults and relationship

with uranium mineralization. . . ......... 109
I11.3.5. Model of compressive stressfield . ............. 112
CHAPTER FOUR
IV. RADIOACTIVITY AND URANIUM MINERALIZATION, .. ... ... 118
IV.LIMroduction « .o v v it it ittt it t s e e 118
IV.2 Fieldprocedures . .....vveieiiiinninnennnenenns 119
IV3 Labprocedures .. .. oo vi ittt ii i enenecnnnn 119
IV.4. Surfaceradioactivity. . . .o v e it it i s i e e e 120
1V.4.1. Hammamat sediments . . ... ....ouernennnnn. . 120
IV42 G Gattargranites . . ... .. v v vt e vvnvnaenaonn 120
IV.S. Detailed studies of uranium occurrences , , . .. ...covvu.os 124
IV.5.1. GI surface uranium OCCUITENCE . , .+ . v v e e v e v v v v o 124
IV.5.2. Gl ExploratoryMine .. ..........eiivvnnan. 130
IV.5.2.1. Non mineralized shearzone, . ,,........ 141

IV.52.2 Mineralizedshearzone, . ............. 144




1V.5.3. GH uranium OCCUITENCE « v v v e v v v s v e mneonsns

IVS31.Gllopenpit ... ..o ity
1V.5.4. GIII and GIV uranium occurrences . .. .. ... .....
IV.5.5. GV Uranium OCCUITENCE « v s ¢ v v e v v o s n s o s oeosn

IVSS1.GVopenpit. oo v v i vt

IV.5.6. GVI Uranitim OCCUTTENCR « « o v« v v s v v et v v v v s nnn

CHAPTER FIVE
V. SUMMARY AND CONCLUSION. . oo v v e i iie v e s

REFERENCES - - - - -t i sttt s e nvsrnscasrvennnss R

ARABIC SUMMARY ...t ittt iiiiitiinneraanccesnnossas




10

(N

12

13

LIST OF TABLES

Average chemiéal composition of G. Gattar granites.. . ...... 37
Frequency distribution of the 450 joints in Hammamat sediments. 62
Frequency distribution of the 1235 joints in surface and

subsurface joints of G. Gattargranites. . . ................ 67
Frequency distribution of 220 minor faults in G. Gattar area. . . 96
Frequency distribution of 93 major faults of mapped area of

G. Gatlar, « v vt ittt et e Lo 99
Field measurements of Hammamat sediments and G. Gattar

granites. . . ...l I 121
Uranium and thorium contents for the nonmineralized granites

of G.Gattararea. . ........cviiiiiiiiiiinnnnian 123
Uranium and thorium contents for the mineralized occurrence

G, G. Gattar uranium prospect. . . ... cov i 128
Mineral identification by (XRD) of surface selected

samples, Gl uranium occurrence, G. Gattar prospect. . ... ... 129
Statistical values of y-activity of the mineralized and

nonmineralized shearzone, Gimine. . . .......ovvvioa. 142
X-ray diffraction for channel samples from the first cross-cut,

GIMINE. + - s e v eenreeasonnnesssssnasnanasssnsnnns 148
Uranium and thorium contents for the mineralized granites,

Gll occurrence, G. Gattarprospect. . . ... oo v i e 151

Frequency distribution of the strike direction of 80

mineralized joints, Gllopenpit. . ... oo 157




No.

14

15

16

17

18

19

Page

Uranium contents for the mineralized shear zone, Gl

o oL o 1 SR 160
Minera! identification by (XRD) of surface selected

samples, Gl uranium OCCUMenCe.. . ..o ve e e e 161
Frequency distribution of the strike direction of 90 mineralized

joints, GV openpit. . ..ot 171
Uranium and thorium contents for the mineralized Hammamat
sediments, GV occurrence, G. Gattar prospect.. . ......... 173
Frequency distribution of the strike direction of 110

mineralized joints, GVI uranium occurrence. .. ........... 181

Uranium and thorium contents for the mineralized granites,

GVI uranium occurrence, G. Gattar prospect. . ........... 185




D ;s W N

10
11

12
13
14
15
16
17
18
19
20
21

22
23

LIST OF FIGURES

Location map of the G. Gattar area, north Eastern Desert. . . .. 3
Geological mapof G. Gattararea.. . .............coovns. 19
The Hammamat - G. Gattar granites contact.. .. ... ........ 22
The Hammamat conglomerates. . . ............ SR 22
Alteration of the Hammamat sediments. ................. 24

Reverse fault more or less parallel to the Hammamat-

granitescontact. . ... . it i 26
Granites apophysis intruded in the Hammamat sediments., ... 26
Graded beddinginHammamat. . ........ ... ... 28
Lithic fragments of the Hammamat. .................... 28

Mineral composition of G. Gattar granites under the microscope 33

Twinning inOrthoclase. . ... ..o vei i nn 34
Deformed plagioclasecrystal. . ..., 36
Acidic dike cutting through the Hammamat sediments.. ... ... 40
Deep trench of weathered basic dike, G. Gattar granites. .., 41
Rose diagramof quartzvein. . . . ... ..., 43
Pegmatite veinlet in G. Gattar granites.. . . ............... 44
Aplite vein cutting through the G. Gattar granites. . .. _...... 44
Gradded-bedding of the Hammamat sandstones. . ......... 48
Cross-bedded sandstones and fine Hammamat sediments. ., . 50
Ripple marks in fine siltstone of Hammamat sediments.. . . . .. 51
Foliation in fine Hammamat sediments along W. Um El-Balad.,, sl

Contour diagram of 200 foliation plane in Hammamat sediments. 53

The low dipping of Hammamat bedding planes. ............ 55




