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SUMMARY

Exploration for radiosctive materials, -1s one of
the main goals of gamma ray spectrometric technigues and
so the principal objective of this work is to develop
and apply a radiometric method in the search for radig-
active resaurces, and to determine the U, Th and K
contents 1n 200 Egyptian granitic rock samples collscted
from various localities in the Eastern and Western

Deserts.

As U-238 agnd Th-232 are not gemma ray emitters,
their detarmination could be indirectly achieved using
the corresponding gamma ray smitting daughters Bi-214,
Pb~212 respectively., The two energy peaks {09 Kew and
238 Kev) have been used for U and Th determination respec-
tively, assuming that the two series exhibit secular
equilibrium with their daughters in both standards and
analysed samples., Measursment of uranium and thorium
contents are carried out by using a computer scalsr
IDL-6000 single channel analyser and applying Hurely

equations [1956}).

In case of potassium a direct estimation has been
achieved using the same gamma ray spectrometric
technique after being adjusted for the 1.46 Mev gamma

radiation following the K capture of potassium 40
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Geside thess studies, thers ars many other suthars

contributed to this field of resasrch.

Gindy (1961) studied the radigactiviiy oFf sose
minerals using the nuclear saulsion technique. Me

datarasined the equivslent ursniuva contant of some siner-

als such as garnet, sicrocline, ciigoclises snd suscovits
from some pegastites of Aswan ares end found that L1t rangss
between 1.04 and 7.01 ppa. In (1962} he derersined the
Th/U ratioc in granitic rocks from Aswman Dy ssssuring

the ealphs r.,dio-cuvuy of the rocks vetng the sase
technique. Haesan (1964) studied the radicectivity of
psasaitio gneiss from Wadi Sikait veing slso the

nucleer eaulsion teachnique and found that the Sinerals

responeible for the radiocactivity asre thorite, zircaon

and MAQNitlite with rediocective inclusions, In 1963,
El Sokkary found thet Pink=-rosy granites and felsites
have the highest radiocactivity sB0ung Dasesent ruchs
of west contral sinai.

Abdel Gemsd (1964a) studied the FesinoNe wrandus
sineraloid at E1 Arshen localitry snd called it
*Atshsnite”. The minsralogy, geochesistry and othar
sspecte of the SSCONGary ursniua Atshsn or asterial
wers giscussed by Abdel Gewsd {1964p).

Shehats (1964} carried out somsse field ang
laborsatory studies on some granitic exposures ang
deterained the squivalent U contant on the basis of
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total radiocactivity measurement, He discussed the

radioactivity related to different types of granitic
and pegmatitic rocks and found that the pegmatite
related to the pink granite can be considered as the
most radiocactive granitic rocck. This higher radicact-
ivity was attributed mainly to the oxyphilic character
of uranium, to the tendency of both Th and U to concen-
trate in the residual magma and to the higher content of

potash feldspar present in the pegmatite.

Hussein et al (1865 and 1966) studied the radioac-
tivity of seme granitic rocks in Egypt. In 1968 they

published the results of some field radiometric investig-

ations at Wadi El Kareim Wadi El Dabbah ares. Among
the host rocks for the radicactive minerals of uranium
and thorium, the pink granitee show high radioactivity
{(El Shazly et al, 1968) and their wide distributien

in large bodies support their promising potential,

El Sokkary (1970} in his geochemical study of some
Egyptian granites determined the U and Th contents of
these rocks using gamma radiometric method ., Gindy {1974)
published some chemical analysis for the major and

trace elements of some basement rocks including the

5 .
coarse grained monumental granite of Aswan and correlated
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these data with their slpha radiocactivity,

Abdel Aziz (1975) studied the radicactive equilib-
rium in E1 Atshan locality, Eastern Dosert, Using a
single channel analyzer and applying Hurley method
{1956}, Elshemi (1976) studied the radivactivity of

Qatrgni area using the same techrique .

Recently Mishimori et al (1577) in their report on
the uranium deposits in granitic rocks reviewed the main
charecteristics and uragnium potentiglities of [Lgyptian
granites which they considered as relatively enriched
in urgnium, El Kassas and El Amin {(1980) considered that
Aswan monumental granite shows uniform pattern of
radioactivity distribution in the studied occurrences,
ranging from 25 to 35 UR/h, However the radicactivity

‘may be as low as 15 pR/h in some parts containing
abundant xenoliths of older schists and gneisses. But
in other parts the radiocactivity may reach 60 UR/h, and
this is mostly due to the presence of some dykes and

veins and often pegmatite cutting the grenitic masses.

In 1981, El Sokkary and Abdel Aty determined the U and

T . .
h contents in Aswan granites by gamma radiation

measure
ments. They found that the average thorium

content is 35 p
5 ppm, the average uranium content is 16 ppm
¥
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and the average Th/U ratic is 2.2. Alsc Abdel Maguid gppliad
the ssss technigue to detersins the rock centents of

uraniue end thorius as a means cof svaluating the radio-
active sncaglies in the fisld, Marecver, labaratory

gessa spectrosetric analyses were alsc carrisad oul to
control the field snalyses and 0 ensure its sultadility

tor svaluting the radicsctive cccurences. Finslly Mansour
{(198l1) investigeted the relation betwesen radiosctivily

and the geclogical features of Aawan type gramite and

essoCiated focks.

It 1s thus clear that asong the stfudied rock units;
ths grenites are found to be of interset since they
are ssscciasted with soss rasdicsctive ancealies which are
in general sbove normal redicactivity., Thus granitic

rocka are given psrticular importonce during this wark.

Accordinly, the aim of the pressnt work is 1o
Spply gemma~ radiometric technique in the essarch for
rediosctive asteriais rescurces. Thus 200 somples
represinting various types of acidic ignecus rocks
have been collected from different locslitiss in the
" Esstern snd Western Dessrte of Egypt, and U, Th snd K
contents were deterained radiosestrically. This wae
carrisd out by msasuring the gamss activity at Uhree

selected gaams ensrgies related to U,Th snd K-40,
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Data are statistically treated inorder to define
normal and abnormal distributions of the different
radio elesments in each rock type. Computation has been
carried out for each group for the contents of U, Th
and K, Comparison of these groups of rocks is intended
to check whether there is a trend of radigactivity
enrichment or not. Discussion of data on maps will
eventually help in making some interpretation
spatial distribution of radioelements. Sampling
areas are shown on the key map Fig{l). From each a set
of semples are collected, described and measured radiometric-
ally in situ and sent for laboratory analysis for Th, U

and K, applying gamma ray spectrometric method.

The results are discussed on maps with symbolic
definition of normal back ground and abnormal wvalues
for each radicelement in a trial to investigate trends
within each rock unit., Moreover, pairs of radioelements
are linearly correlated to check the elemental coberence

and their significance,

B

s
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i.{11}: KEY MAP OF EGYPT SHOWING SAMPLING AREAS.

1- EL HUD1 AREA. 2~ SOUTH EAST OF ASWAN.

3-SOUTH WEST OF QUSEIR. & - NORTH OF WADI QENA.
5—ABU BAYAN EL BAHARI. 6 - GEBEL FANTAS.
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CHAPTER I
OUTELINES OM GEOLOGICAL

LOCALITIES
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CHAPTER [

OUTLINES ON GEOLOGICAL LOCAL ITIES
AND SAMPLING

Granites snd related dyhes sre smong igneous
rocks that exclusively contain sppreciable ssount of
radio slsaente (U end Th). The choice of such types
of roock, for rediometric counting is for mors than one
reason. Firstly, they cen be considered as low yrade,
urgniua and/or thorium rasources of very wide distrib-
ution snd actuaslly they form potential host rocks in
Egypt. Sscondly, they furniseh s wide wveriation in rgdaro
slemant content, a ceses which is suitsble to prove the

feasibility of the present messuring technigue.

It is obvious thet detsilsd geclogic desecription
of tha host grasnitic rocks is owt of scope of the
present thesis. However, genarsl geclogy when given
in brief, will aventually help interpreting the
variable contents of U, Th snd X contents for the
dif{ornnt studied groups of rocks in diftfecent
lpcalities, Statistice of U gnd Th contente in sach

rock type when discuseed on maps will define ancaslous

aagpaurssents which say furtharly be develaped aa

potentisl occurrences.
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In brief, granites are intrusive acid rocks, the
essential constituents of which are:
gquartz, alkali feldspar, acid plagicclases and some dark
minerals as mica and/cr amphiboles and/or pyroxenes,
Some granitic plutons are frequently inveded by pegma-
tite, aplite and felsite dykes commenly named as post
granite dykes formed from residual magmatic solutign

rich in radioelements.

Samples were collected from six localities:
four of them in the Eastern Desert; namely: El Hudi,
Aswan, Quseier-Safaga and North Wadi Cena, and two
localities in the Western Desert namely: North Gebel
Fantas and Abu Bayan El Bahari as shown on the Key

map, Fig.{1l).

I. THE EASTERN DESERT:

1. EXI Hudi area:

The area under consideration is logated sowtn east
of Aswan,

According to El Sokkary et al (1980), the arsa is

very complex in both the geology and structure. The
basement rocks covering this ares are uncomformable

overlain by Nubian Candstone. However, marla and
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ferruginous sandstones are also shown covering some of

the cryestalline basement rocks. Granites and granitoid
rocks are different varieties occuring in the area.
Some of these granites are of synorogenic type as
those of Abu Aggag. Muscovite granite lies north east
of Gebel El Hudi, while other granites are of post
orogenic type as those of Khur Um Buweirat which is
located south to west of Gebel E1 Hudi, El Hudi granites
are medium to coarse grained and rich in mica. The
measured back ground ranges between 20-30 M R/h while
that from the granitic masses is from lEO-lED}Uth i.e.
about six times the background, By digging till 30 cm

depth, the radiation reaches up to EDD/pﬁfh.

To the north west of Sebel E1l Hudi, The Nubian sandstone
forms small bodies with quartizitic nature overlying
most of the crystalline basement rocks of this area.
Many dykes of pegmatite varieties with different lengths
and sizes but mainly with the same direction are cutting
through these rocks while some times stock-like bodies
with pegmatitic shape and character occur in the area,
A major fault is observed with NW- SE direction extending
trhough the schest, gneiss and the granite. Forty six

granitic snd pegmatitic samples were collected from

this srea.
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2. Lsngn greg:

Agcording to El Shazly (1954) Aswen granitses of
aonusental type fors conspicuvous hills regionsily
exteanding in g N-8 direction. Meet of LTIs exposures
ars charscterisitic by a gentle platesu like relief,
unaanforaable overlain by well stratifisd, asarly
horizontal beds of Nubian Sendetons in asny localitiss.
A thin layer of weathared keolinized rock 1s usually
developed slong ths contoct zone between the granite
and the overlying eandstons. The basal bede of
Nubign Ssndstone, where congloseratic, inelude somse

pebbles of this granite.

Opliague, Shellal and Xarkour are the thres sempl~
ing locations in Aswan sres from which 12, 4 and S

granitic somples werc collected respectively.

y. Qgg:ir Safaﬂg Oiatrict:

Agcording to Akkod and El Ramly (1961), the eres
south west of Queseir shows a agrked differsnce from
the eoait-l Plane. It repressnts s topogrephically
ruggad gountry of crystalline bssesent rosks. The
terrain has s gradual fall north eset warde. Grenodior-

ites have sither low or soderets relisf as they arwe
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