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Abstract: An important sheared pegmatite rene is hosled by the
monzogranite of Wadi El-Regita area, south Sinal. This shear rone has mn
elongated shape with N B0o W trend and Includes numerous highly sitered
spols, It is considered as the highest measured radioactive shear zons
recordad in the araa.

Based on field ground y-ray spectrometric survey of the sheared pagmatite
zone, 4 contour maps were compiled far total count (Te), eU, &eTh and el/aTh
ratio. The pegmatite shear zone s characterized by high levels of radiometric
measuraments especially along Its strike. The obiained maps exhibit the
presence of three main anomalles associaled with the highly altersd spots and
mostly due to the presence of radicactive minergls ®.4. brannerite, pitchekite,
davidite end uraninite minerals, which are recorded for the first time in Sinai by
the first author (Bishr, 2007),

The different minerals had been identifiad based on their radioactive and
physical properties as well as X-ray diffraction (XRD) and Scanning Eleciron
Microscope (XL30-ESEM, Philips) attached with EDAX unit. The ESEM
anaiyses indicate the presence of brannerite, orthobrannarite, pelscheckite,
liandratite, uraninite, pyrochlores and columbites minerals, Tha average
uranium contents of all the studied primary minerals grains vary from 12.73 ta
82.87 wi%t, Overall, Ce was the most abundant LREE in thasa grains. The Ce
cantants vary from 1.1 te B.10 wi% and Nd varies from 0.15 to 2.35 wi%.

The major factora controlling the distribution of uranium mineralization
within the studied sheared pegmatite are fracture system developed through
the zoned pegmatite body during the course of the hydrothermal solutions
migrated from deeper source through the structural weaknesses of the shear
rone

—m

Introduction and geology.

ElRegita area is located o the northeast of the Katherine Mountain between latitudes 28"
38' 00" 28° 35" 307 and LongHudes 34° 07 15" - 34* 04' 15” (Fig.1) and can be reached via
Wadi EL-Sheikh. The geclogy of E-Regita ares was previously described by some workers (e.g.
Iberahirn (1991} and ElGhawaby et al. (2000)). Ibrahim (op.cit.) concluded that the uranium and
thorium mineralizations at the area were formed during two episodes, At the first, the thorium
minerals with copper mineralizations were formed by hydrothermal solutions along WNW fault
lrend while the second Is marked by the formation of uranium-bearing minerals along the
younger N-S fault trend. El-Ghawaby et al {op.cit) concluded that the hydrothermal
mineralization of Saint Katherine area has been sjected during the |ate stage of the intrusion of
the granitic magma afong inheriled tensional Precambrian fabrics, which can be distinguished,
based on fault-stnate analysis, later dip-slip and strike-slip movements.

The investigated rock units are glven in the geological map (Fig. 1). The detailed field
studies of the exposed rock units revealed that the area is mainly covered by granodiorite and
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monzogranie rocks. According to the field data, the monzogranite is highly jointed with
predominant NE-SW and NW-SE trends. In addiion, the N B0® W trending shear zone Is
observed in the monzogranite outcropping at western sides of Wadl El-Ragita, this shear zone
culs through a zoned pegmatite body. The sheared pegmatitas are marked by inlensive closely-
spaced fractures marked by striations, steps and crenulations along their planes due lo the
relative movements of the fracture walis refative 1o one another. Also, the quartz of this zone is
highly fractured and mylonifized due 1o the effect of shearing (Figs 2A and 3B),
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The study zoned pegmatite has gradational contacts with its host monzogranite (Fig.2A)
which indicates its later emplacement of magmafic evolution. It has the foliowing zonal
arangement. wall zone, inlermediate zone and core zone (Fig.2B). It is mainly composed of
Plagiociase, K-feldspars and quartz. The core zona is essentially composed of massive quarntz
and has shaip contact with the intermediate zone. The contacts between the cther zones are
gradational. The pegmatite body becomes mylonitized and cataciased due to the affect of the
Cross-cutting shear zone (80 - 100cm width). Some highly radioactive spots are datected along
the shear zone and associated with weak hematitization and kaolinitization, Black coloured-
urarsum minerals (Fig.3.A and B) are encountered along the fissures associate the sheared
pegmatite at the contact betwean wall zone and core zone, The black coloured grains show high
radicactivity. The length of the highly radioactive area is about 15m, while the width reaches to
im in different spats.
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MINERALOGY

This study deals with, and shed light on primary uranium minerals and their associations in
sheared pegmatite of the study area. Uranium minerals are generally classified into two main
groups, namely primary and secondary minerals. The terms primary and secondary should be
uaed to describe the nilially deposited and the alteraion mineral, respectively, The reduced
minerals are usually uraninitea with or withoul association of rare earths alements and other
actinide elements. Niobate, tantalite and titanale uranium minerals are also common as pamary
minerals (Smith, 1684)

Methodology

The anomalous samples, whether soft or hanrd, were collected and subjected to
desegregation to facilitate the identification of all minerals, as well as the uranium-baaring
minarals, Staring with crushing technique and the crushed product is screened. The fractions
having grain size range from 0.125mm to 05mm were used in minaral investigation. The
salected fraction subjected to heavy liquid separation using bromoform and methylene wodide
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separation technique. The obtained heavy fractions were subjected and carefully Investigated
under the binocular stereo microscope in order o wentify the different mineral crystals. The
different minerals had been identified based on their radicactive and physical properties as well
as X-ray diffraction (XRD) and Scanning Electron Microscope (XL30-ESEM. Philips) attached
with EDAX, microanalysis unit developments in high-pressure {low-vacuum). The analyses were
camed out in the laboratories of the Muclear Materials Authority, Cairo, Egypt. The ESEM,
altached with EDAX unit, analyses indicates that the average uranlum contents of all the studied
primary minerals graing vary from 12.73 to 82 87 wi%, Oversll, Ce was the most abundant
LREE in these grains. The Ce contents vary from 1.1 o 6.19 wi% and Nd vares from 0.15 to

2.35 wi.
The mineralized zone around the quartz core of the pegmatite is characterized by the

presence of Imenite, rutile and Ta, Nb-bearing uranium minerals, The Ta, Nb-bearing uranium
minerais are found In this zone, including the recorded new minersls brannerite in association
with orthobrannerite, petscheckite and fandratite, uraninite, pyrochlores and columbites
minerals. The folowing is brief accounts on each mineral,

Brannerite (U, Ca, Ca)(Ti Fel,0,

Brannerite is the third most important reduced uranium mineral in that it ooeurs in many
different types of deposits. Although it has been found in pegmatites, hydvothermal and
sedimentary deposits it is always associated with uraninite and probably forms through reactions
with uraninite and titanium phases (Smith (1984),

The XRD examination of the picked grains, which are obtained on heating 1o improve
crystaliinity, reveals the presence of brannerite in association with orthobrannerite and uraninite
(Fig 4}, The analyses of the same grains by the ESEM technigque (Fig.5) shows that the main
composition are Ti, U and Nb and some U is axddized and replaced by Ca and Nb, while the Fe
partially replaces Ti. Smith (op.cit.) concluded that, brannerite is nominally UTi;Og, but the U
may be partialy oxidized and partially replaced by Ca and rare earths. Fe may replace some of
the Tl and partial hydration maymcumﬁur:}muhﬂfhimnem&mwbatu. Ca,
RE)TI Fe):0ss{OH),. Mock and Ohmota (1997) concluded that the uraninites are sssociated
with brannerite, rutiles and iimenite grains of the Elliot Lake District, such associations may
Indicate these minerals farmed by hydrathermal fluids.

Onthobrannerite, with a formula of U* U™ (Ti, Fe),0,40H); has bean reported by the Peking
institute of Uranium Geology {1978). Uraninite was the only known U** minerals bui recently the
list now containg 11 species including brannerite, Orthobrannerlie contain uranium in valance
state higher than 4+ and less than B+,

Tha studied brannerite (Fig.6) is mostly distinguished by brown (o black colour, anhedral
shape, non cleavage. diaphaniety opaque 1o sub translicent and the luster is resinous.
Petscheckite [U Fe (Nb, Ta).Ox] and llandratite [U{ND, Ta):0y)

Petscheckile and its alteration product liandratite have been reported from a granite
pegmatite in Madagascar (MOcke and Strunz, 1978). It |s identified by lts X-ray powder pattem
ablained on heated material. REE-bearing petscheckite was recently described through a
granite pegmatite at Titvika, Nordiand (north Morway) by Tomasic of al (2004). It should be
noted thal, the fotal content of REEs nearly equals the content of wranium in the Timvika

petscheckite.
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Liandratite mineral appaars as an oxidation product (Fig.7) surrounding petscheckite, as
closely assoclated phases, thal identified by X-ray diffraction (XRD} Fig. (8). The ESEM
examination of the pelscheckite grains (Fig. BA) reveals that minor amounts of Ca, K. and Mn
were found in the related phase with petscheckite, that agree with Gregory et al. {1936) Table 1.
Miicke and Strunz, 1978, concluded that U(Nb,Ta)0y arises through complete oxidation of
uranium and iron, where nearly all Fe' ions have been removed from petscheckite. This
process occurred in situ and only on the surface of petscheckite crystals, which are therefore
apitaxially overgrown by liandratile. The agreement between our data (analysis) and those of
(Micke and Strunz. 1978) are quite good, the ESEM examination of the liandratite mineral (Fig
88) are enriched in CaD and NbyOy and appear as a coaling of the petscheckite crystals,
probably due lo oxsdaton.
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The analyses show low percent of Fe:0, in Kandratite which probably removed from the
owuter surface of the petscheckite to produce liandratite which has brownish yellow colour. Based
on Dahlkamp (1578) and Smith (1984), petscheckite is one from the lowest valance state for
uranium in nature ie. 4+ (primary wranium minerals), is tendency (o partially cxidize to contain
uranium in which the average valance state is definitety higher than 4+ bul less than B+
répresenied llandratite mineral. Petscheckite is distinguished by Its anhedral shape, black
colour, uncleavable, metalic luster and smoothly curving surfaces. While the main physical
propertes of petscheckite and Nandratite are metamict, even though they occur as crystals, and
healing is required to produce crystalfinity.

Uraninite {UQ.) is the most abundant uranium mineral presant in vein-type uranium deposils
and the enly commonly occurming U* mineral. Uraninite is easily identified by its X-ray diffraction
pattemn, and all UO,., show the same pattern, except for the changes in spacing due to
composiion Smith (1984). The studied waninite occurs in the form of minwte inclusions as
disseminated particles associated with the ofher uranium minerals (brannerite, petschackite,
ashanite, ), rutiles and ilmenite grains. Such associations may indicate these minarals formed
by hydrothermal fluids (Mock and Ohmaoto, 1697).

The studied vraninfe can be identified by both XRD and ESEM technigues. Fig. 10
shows uraninite associates brannerlle othebrannerite while Figure 11 and 13 showing uraninite
assocales ashanite and limenite minerals. Uraninite shows range of colours, from the ususl
brownish black variety with typical concholdal fracture, 10 a grayish black and black variety
resernbling petscheckite, but is distinguished from brannerite and landratite by its greasy luster.
The study of uranium deposits s complicated by the susceptibifity of uraninite to alteration and
radiation damage, and because the effects of these processes are most evident at the nano-
and micro- scale (Fayek & al., 2003).

Some uraninite grains are investigated by ESEM technique (Tabla 2 and Fig. 14 samples
Nos. am5 and am5b). showing that the crystals contain an appraciable average content of Ca
reach to 1.64%, Pb reach to 2.4%, and REE and Nb reach to 10.3%. The U percent fluctuated
between 78.3% and 83.6% in different samplas. Uraninite compositions in the samples are
maostly nen uniform. Analyses of uraninite grains and veins, that s, micro-analyses of volumes of
uraninte betwean 5 and 10 mm in diameter, reveal that uraninite compositions, particularly U,
Pb and Ca contents, vary not only from grain lo graln within anyone sample regardiess of which
genaration of uraninite it is. but even at the microscopic level within uraninite grams thamsalves.
Pb and Ca have both substituted for U in the UO; cublic lattice in varying amounts across the
uraninite veins and grains (Snelling, 1995). Frondel {1958) described two types of uraninite;
pagmatite {magmatic) and hydrothermal types. Pegmatite uraninites commonly have ThO; = 2%
or mare while hydrothermal varety has less than 0.25% Thiy. The avalable data (Table 2 and
Fig. 14) reveal the presence of ThO, less than 0.1%. This may suggest the hydrothermal origin
of this uraninite, The chemical composition of the studied uraninite illusirates that the percentage
of UQ; (79.3% - 83.6%) lies in the U range of uraninite supporied by Heinrich, (1958) and Pb
oCcurs as a radioactive decay product
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Table (2); Average chemscal analysis of the
ghudied uraninita (ams5), {Mat:nd{mﬁh}
Oxides | am5 | AmSa | amSb Av,

so, (162 28 | aoa | 2s2
FbO2 0.43 16 2.41 1.48
a0 | 158 | 17 | 184 | 164
MnO ; 0.1 : 0.10
Fe,0, | 067 | 083 | 074 | 068
uo, | 836 | Bo4s | 793 | 8192 |||
Nb0s | 103 | 82 | 88 | 8.3 |
o |055| 041 | 054 | 050

Thillg - 01 0.1 0.10
Cay0s 11 28 3.2 240
PO 0.1 o i .10
T - hanite
Todal o9 998 100 g ?_ Fig.(13); Uraninite and (B4X)
u
S
Ph | |Ca
il
fe L \,_J\
180 .00 40 . Am 2 |
|
|

Flgd14): BSE images and the chart of the analywed gralns of urasinite mineals.

Il is well documented in many uraniferous pegmaltites allover the world (e.g Canada) that all
uraninite and pilchblende grains contains Pb of radioactive origin. Ca Is recorded to be
associgted with uraninite in Canada (Morton and Sassano, 1972). Si and Fe may also replace in
variable amounts.

The studied uraninile occurs as small subhedral equidimensional crystals or in the form of
narrow, irregularly shaped veinlets, associated with fracture rich in hematite. However, uraninie
is absent &l fraciures free of hematilization, indicating the assoclation of the formation of vein-
type uraninita with hematitization process.
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Uranium Nicbates, Tantalates and Titanales

Urarium |s commenly found in the rare-earth tantalates and niobates, but the valence states of
the uranium are not well establishoed. although many of these minerals probably formed with the
uramium initially in the 4+ state, chemical analyses indicate that both 4+ and 6+ are present
{=mith 1984). The description of identified minerals will be discussed below:

Pyrochlores have a general formula AZE206(0.0H,F), where U4+ (or US+) coours in the A site
and B = Ta, Nb, TL The nomenclature of the pyrochlore series was discussed by Hegarh
(1977). The master name refers to the dominant element in the B sit. Betafite refers 1o Ti,
microlite 1o Ta and pyrochlore to Nb,

Pyrochlore minerals appear as network of veins or fissure flling of the sheared pegmatite by
very bright colour (Fig.15). The dma was obtained by (EDAX) unit, which refer to Nb
predominantly Ti and Ta, U is the main constituent. Y, Ca and K are obviously reported, while
Mn, Fe and Na are traces (Table 3).

Betafite (Ca, Na, U) (Ti, Nb, Ta)206 (OH).

The betafite subgroup of the pyrochiore group is defined by 2Ti = Nb + Ta for the B-site cation
population and compositional senes exists between pyrochlore and betafite (Hogarth 1977). In
genaral, the studied betafite has yellowish brown colour and sdamantine luster Fig{16). it
associated with ashanite and clakeite minerals in the samples of sheared pegmatite area, The
size of the betafile crystals allow delecting by separate XRD pattemn (Fig. 17) after heating,
because belafite spacimens ocour only in the metamict state, to reveal pattemns and D-spacings
compatible lo those of belafite. This suggests that on heating there is aimost 2 complete
restoration of the lattice and its diffraction characteristics. The physical properties of betafite
attain the black colour, earthy to metallic fuster and concholdal fracture. Most betafite grains are
characteristically surounded by a namow brownish grey aRteration rim. Betafite occures as
inclusions contain high concentrations of niobium and titanium, with a fair amount of uranium
and small amount of tantalum, The betafite crystal was analyzed using scanning electron
microscopy (ESEM atiached with EDAX unit), Table 3 shows that Ti precominates, while Nb, Ta,
U, Ca and Pb are widely represented, with minor amounts of Al, Fe, Ni. P and Nd. The betafite is
characterized by Rts yellowish brown colowr, non cleavage, diaphaniety translucent 1o opagque,
uneven fracture and adamantine luster.

U4+ Columbites-AB206

Mambers of the columbite-tantalite family of minerals alsc often contain significant U along rare
earths, Fe, Ca and Th, The B site is either Nb ar Ta. Like the pyrachiores, these minerals are
associated with rare-earth pegmatites and are also known from placer deposits. Mos!
compounds probably formed initially with U4+ most probabiy as a coupled substitution Ca2+ and
U4+ for a trivalent ion. Oxidation occurs easily, however, and most specimens contain significant
amounts of UG+ (Smith 1984).

Columbites minerals occur as black anhedral to subhedral crystals, in veinlets of 0.25 mm to 0.5
mm in width. The largest crystal found at the locality associated with uraninite and iimenite
minerals. it is transiucent and has a reddish brown colour slong the adgas. The assignments of
ashanite mineral paitern are detecled, related fo those minerals which are usually metamict and

require heating 1o develop crystallinity.
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The obained XRD data for brown ashanite grains (Fig. 11} are associate
and Bmentte, separaled from the samples of sheamad pegmatite. The same

d with uraninie
samplas were

anatyzed by ESEM for their elemental composition, backscattered edaciron images (Fig. 18). It
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was found that, both the XRD data and ESEM spectra conforms to the compaositon of ashanite
mineral, the charts of tha analyzred graing and EDAX (Table 4. sample Nos. am2a, am? and
amd2) indicate the presence of ashanite mingarals, Nb, Ti, Ta, U and Mn are the main constituent
with Nb predominantly Tl and Ta. REE, Ca and K are ooviously reported, while Ni and Al are
traces. The presant ashanite is relatively ennched in Mn% in comparnson with Zhang ef al,,
(1580). The physical properties of ashanite appear as dark brown colour (Fig. 13), metaific to
sub metalilc luster, opaque diaphaneity and conchoidal fracture.

18.9
269

Fig(18): BSE image and the- chart of the
analysed grains of ashanite minerals Appeat
as veing by very bright colour. - .

RADIOACTIVITY

This study was done to documeant the distribution of uranium and thorium in the sheared
pagmatite as a possible general guide 1o uranium deposits. The Instrument usad in the ground -
@y speclrometric survey measuremants ks GS 255 {designed by Geofyzika Bmo-Czech
Republic). Ground y-ray spectromelric suivey can detect directly contents of total radioactivity in
Ur unit (Tc), potassium (K%), equivalent uranium content (eUppm) and equivalent thorium
content (aTh ppm). Random grid is mainky used in the profles. The interval between prafilas |5
Usually 5 meters. The area between the grids profiles were also checked for any anomalies, All
the stations were markad in the: fiald to be easily found and checked, Stability and consistency of
the: instrument was checked befora field using,

The mean, standard deviation and median af ell and eTh concentrations for a sum of 125
gamma-ray spectrometry measwements of sheared pegmalile area are presanted in Table 5,
The area is generally characterized by high levels of radiometric measuremeants. From Tabie 5,
the sl mean = 10.9 ppm, and the average elieTh ratio is 0.33. Whereas, the average aTh ks
32.2 ppm. However, the eThiel equal 3.99. According o Stuckless, (1979) opinmon, if the
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thorum anomalies are accompanied by Th/U ratios greater than 5 uranium loss from the
basement rock secms probably, but, the ratio s less than 5.
From the field obsarvation and

plotting the measurements, two separate | | o0¢ > Stalisical anaysis of ground y-ray Spectrometric

survey of sheared pagmatiie area,
high radicactivity spots are recorded (Fig.
10.4), which has inlcmitive TotaUr) | elben | €Them | ellieTH | eTHieU

measurements higher than 95 Ur, The | Minimum | 94 | 180 | 870 | 009 | 147

distribution of the two anomalies on the | 5% ie 324 480 | Heo | o1g 208

map indicatas an important structural trend
Medan 353 | 690 | 2650 X0 =
controlling them through the pegmaiite g s

body. The two anomalies PTe, and PTc, L 83 05 | 3210 044 536

are aligned along the sheared zone. They | Maimurr | 212 | 018 | 2084 | o8 | 1181

are related to the presence of woak
range: | 1107 | 488 | 107, 6.39
alteration product via kaolinizalion and | 1 G8 | 1071 | o4

ferrugination existing aiong the fracture of | Range: | 2026 | 828 | 2027 | 077 | 1044

gheared pegmatite area. The dimensions of Wezn 4118 109 129 0 109

this anomaly are about 0.5m x 1.0m. The [Eandand
high values of radioactivity are due lo the | Devieson | 2297 | 135 | 283 | 047 | 225

presence of primary uranium minarals,

Uranium distribution map of the sheared pegmatite

Generally, wanium mineralization is closely related to structural fissures. The distribution
map of uranium shows that the uranium concentrations of the shesred pegmatite have three
main anomalies enclosed between minimum 1.9 ppm of uranium and maximum 91.8 ppm with
redean 6.9 ppm uranium. These uranium anomabes, which represented by the contour nes
mare than 34 ppm (Fig. 18.8) are describad as tha following:

The ancmaly PU, is related lo the presence of alteralion products as kaolinzation and
ferrugination, which exist along the fracture and the uranium minerals are easily visible by the
naked eye (Fig. 3A) and picked from the mortared or brittle fragment by hand in the field. The
minerals appear as black anhedral coarse grains, with submetalic luster. The data oblained from
the Scan Electronic Microscope (EDAX) and XRD techniques show that the minerals are
primary uranium. These minerals are surrounded by dark quartz and easily fractured Lo minute
powdery fractions of clay minerals, The average el content is more than 40ppm. The
dimensions of this anomaly are (.35m x 0.25m along the shear zone and present in two
separale spals of about 45 and TSppm. The second anomaly PUL lies in the western par of the
shear zone and controlied by fractures and hematitization of the outer zone of the pegmatite
body cutting by the shear zone. The el content reaches more than 70ppm and extended about
1.0m. The same minerals of uranium and the mode of occurrences are the same as in PU,
anomaly. The third anomaly PU, reaches up to 92ppm of el and reaches to 1.5m in length, and
's characterized by the presence of brownish yellow colour associated with the uranium minerals
with glassy and transiucant properties, The mineralogical study on this sample shaws that the
brownish yellow uranium mineral is liandratite coating the petscheckite grains.
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Thorium distribution map of the sheared pegmatite

The thorlum distribution contour map (Fig. 19C, Table 5) show that the area ranges
between 5.7 ppm and 208 4 ppm with median 26.5 ppm of eTh, Some higher anomalies spots
are recorded at the central part of the map within the sheared area, which bounded by the
contour line 83 ppm. The first one PTh, is related to the area of uranium ancmaly No. PU,. It is
bounded by the contour 145 ppm of aTh, The second anomaly PTh; is the highest and related
the area of PU, anomaly of the shear zone. The aTh confent in this anomaly reaches more than
251 ppm and controfled by fractures and alteration of the area around i, The third anomaly PThy
lies in the western part of the shear zone and controlled by fractures and hematitization of the
wall rock of the pagmalite body, with the presence of argilic alteration which result from the
bleaching out of the feldspars. The eTh content in this anomaly reaches more than 208 ppm and
relaled to the wranium anomaly No, PL.

Relationship of elfeTh and the presence of uranium mineralization

The presence of several spots exceeding 0.8 of eUleTh ratios, greater than twice the
average cruslal ellfeTh ratios, are present in many parts along the sheared pegmatile rone,
According to Charbenneau and Ford (1977) such an increasa In equivalent uranium along with
the increase In elWeTh ratio may suggest a zone of wanium mineralization. By comparing the
ellieTh ratios map (Fig. 19.0) with the geclogic map and the equivalent uranium contour map, it
s noticed that the two anomalies No. P, and P; on figure 1.0 are the best exposed for uranium
mineralization as uraninite, brannerite, petscheckite and llandratite, :

Conclusions,
An slongated anomalous sheared pegmatite zone tranding N 80° W Is recorded within the

monzegranite of El Regita area, south Sinal. It cuts through a zoned pegmatite body and has
numerous alftered spots dominated by hemaiitization and angilic matarials as an indicator of
wall-rock alterations. These spots contain high anomalous radioactive measurements generally
associated with dark colour minerals which are picked and identified by XRD and ESEM
lechnigues.

Laboratory investigations reveal the presence of uranium nicbates, tantalates and titanates
together with primary uranium mineraiizations which are recorded for the first time in Sinai in the
present work.

The uranium minerals include Brannerite, Petscheckite, llandratite, Uraninite, Pyrochlores,
Betafite, Columbites and Ashanite. The high radicactive spots are subjected lo ground gamma
ray spectrometric measuremants to delermine the total counts, e, eTh and K%. Four contour
maps are constructed for those measured variables, The investigations of these maps reveal the
presence of great resemblance between the total counts, el and aTh radiometric contour maps
which indicates that the lolal radioactivity of the area Is generally ascribed to uranium and
thorium—bearing minerals. Also, these high anomalous spots recorded on the contour maps are
generally connected with altered spots recorded In the sheared pegmatite zone. Further work |s
required o understand and follow-up the form and setfing of the uranium (ore) in subsurface

20ne,

45



Amer H. A, et al. Primary uranium mineralization. ...

Fig. 11. Contour maps from ground y-ray Spectrometric survey of sheared pegmatiie area
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