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Umm Salatit Mountain area is a part of the Central Eastern Desert of Egypt. It is composed of ophiolitic mélange, older granitoids, biotite granites,
muscovite granites and post granitic dykes and veins.

Purpose of the work. The present work deals with the detailed investigations of the geology, petrography, geochemistry and spectrometric pros-
pecting of the studied trachyte dykes as a possible source of uranium mineralization.

Research methods. This work involves both field work (Construction of geological map with the structural features, scale 1 : 50,000, Spectrometric
measurements of the different rock units using a portable gamma-ray spectrometer RS-230) and laboratory work (preparation of thin sections for
petrographic studies by polarizing microscope), Atomic Emission Spectroscopy (AES), and Mass-Spectrometer with Inductively Coupled Plasma (ICP-
MS).

Results. Petrographically, trachyte dykes consist mainly of K-feldspar with relatively minor amount of plagioclase, iron oxides, quartz and biotite.
Secondary minerals are represented by sericite, muscovite, chlorite, carbonates and epidote. Accessory minerals are represented by opaque minerals.
Trachytic textures are the main characteristic feature in trachyte. Geochemically, the investigated trachyte dykes were originated from an alkali magma
rich in total alkalis, and the tectonic setting is continental basalt. Trachyte dykes have steep LREEs, nearly flat HREEs and a negative Eu anomaly. The
negative Eu anomaly is either due to the partitioning of Eu into feldspar during fractionation, which is an important process in developing alkalinity,
or the presence of residual feldspar in the source. Another alternative explanation for the negative Eu anomaly is based on the high oxygen fugacity
in the melt due to volatile saturation. In general, all trachyte samples show moderate enrichment of most large ion lithophile elements (LILE) and
high field strength elements (HFSE) and depletion of P, Ti and K. The depletion of Ti and p is ascribed to fractionation of titanomagnetite and apatite.
The determination of equivalent uranium, thorium (ppm), potassium % and dose rate (m Sv/y) radiometrically by using portable RS-230 indicates that
the dose rate in the trachyte dykes ranges from 0.5 to 1.5 with an average of 1.2 (m Sv/y). The radiometric data of the radioelements for them show
a wide variation in eU and eTh contents. The el content ranges from 2 to 14 ppm with an average of 6.6 ppm and the eTh content ranges from 4 to
37 ppm with an average of 18.03 ppm. Both U and Th correlate similarly with other major and trace elements, reflecting their geochemical coherence
during the crystallization of the magma.

Keywords: geochemistry, uranium, trachyte dykes, Egypt, Umm Salatit.

ntroduction
Umm Salatit Mountain area is a part of the Central Eastern Desert of Egypt. It is bounded by longitudes 33°45” and
33°60’ E and latitudes 25°10” and 25°20” N, covering an area of 450 km?. The area is accessible from Idfu-Marsa Alam road.
It is traversed by the main desert road of Barramiya—-Gabal El Rukham originating southward from the main road of Idfu-Marsa
Alam. It is composed of ophiolitic mélange, older granitoids, biotite granites, muscovite granites and post granitic dykes and
veins (Fig. 1).
A lot of researches has been done about ophiolitic rocks, ophiolitic mélange and granitoid rocks but no one study in details
the volcanic trachyte dykes which cut across muscovite granites and extend through several meters.
Methodology
1 - Field work is accomplished construction of geological map with the structural features, scale 1 : 50,000 based on mo-
saic and field observations. It is also comprised the collection of the rock specimens from the different rock units through cross
profiles covering the study area. Moreover, Spectrometric measurements of the different rock units using a portable gamma-ray
spectrometer RS-230. 2 - Fifteen samples of trachyte dykes were chosen for preparation of thin sections for petrographic studies.
The microscopic studies and photomicrographs were carried out using a Nikon (Optiphot-Pol) polarizing microscope equipped
with a full automatic photomicrographic attachment (Microflex AFX-II). 3 — Representative seven samples trachyte dykes are
selected for analyses of trace elements, REEs concentrations. These were prepared for complete chemical analysis by fused tablets
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Figure 1. Geological map of Umm Salatit Mountain area, Central Eastern Desert, Egypt (after [1] modified after [2]).
PucyHok 1. leonornyeckas kapta ropHoro pavioHa Ymm Canatut (LleHTpanbHas yactb BocTouHow nycTbibu), Erunet (no [1], Bupounsme-
HeHHbIN no [2]).

with LiBO, and HNO, dissolution in the laboratory of ACME Analytical Laboratories (Vancouver) Ltd, Canada using ICP-
MS. The major elements were analyzed by using an Atomic Emission Spectroscopy (AES) coupled with Inductively Plasma
(IP) source.

Geological setting and petrography of trachyte dykes

Trachyte dykes are the most abundant dyke rocks in the area. These dykes show variable trends to N-S and NNE-SSW trends.
They are usually fine-grained, buft, pale brown to red, deep red and reddish brown in colour due to the degree of ferrugination.
These dykes are altered, massive and range in thickness from 10 m to 20 m. They cut younger granitoids. Macroscopically, Tra-
chyte dykes are fine to medium grained of buft and pale pink to red in colour. Microscopically, consist mainly of K-feldspar with
relatively minor amount of plagioclase, iron oxides, quartz and biotite. Secondary minerals are represented by sericite, muscovite,
chlorite, carbonates and epidote. Accessory minerals are represented by opaque minerals.

K-feldspar occurs as phenocrystals from orthoclase and perthite sometimes with twining in a matrix of anorthoclase and
sanidine (Fig. 2, a, b and c). Sanidine feldspar, very commonly occurs in two generations, i. e. both as large well-shaped porphy-
ritic crystals and smaller imperfect rods or laths forming a finely crystalline groundmass.

K-feldspars may occur as subparallel fluxional orientation forming trachytic texture or as randomly oriented crystals form-
ing spherulitic texture (Fig. 2, d and e). Plagioclase is rare and form euhedral to subhedral crystals 0.5 x 3.5 mm in phenocryst and
0.3 x 0.8 in the groundmass. It ranges in composition from oligoclase to andesite (An,, ) shows glomero-porphyritic texture (Fig.
2, f) and altered to sassurite and calcite. They occur as patches distributed through the rocks. Quartz occurs as irregular anhedral
crystals with corroded plagioclase and biotite and intergrowth with K-feldspar forming graphic texture. It may be also enclosed
in biotite. Amygdals are present and filled by carbonates. According to [3], the term (granophyric) implies a graphic intergrowth
of quartz and either K-feldspar or Na-rich feldspar, rather than a quartz and alkali-feldspar solid solution, although [4] regarded
the term as the irregular, finer-grained counter part of the graphic intergrowth. It may be due to simultaneous crystallization of
quartz and alkali feldspars. Biotite occurs as subhedral to euhedral flakes with one set of cleavage and strongly pleochroic from
brown to dark brown in colour. It is subjected severe alteration to chlorite, muscovite, iron oxides and epidote. Carbonates occur
as anhedral crystals or as fine grained. Opaque minerals occur as anhedral crystals in the fine-grained groundmass with K-feld-
spar, plagioclase and quartz.

Geochemistry of trachyte dykes. Geochemical Nomenclature

The geochemical nomenclature of the trachyte is studied by many workers elsewhere using the variation in the major oxides
(wt. %) and trace elements (ppm).

The Na,O + K,O (wt. %) versus SiO, (wt. %) diagram (Fig. 3) suggested by [5] shows that the analysed trachyte samples fall
along the trachyte fields.

The contents of the major oxides, trace elements in the analyzed trachyte dykes as well as CIPW norms are given in (Table 1). The
average chemical composition of the studied trachyte dykes when compared with world trachyte dykes [6] and trachyte of Umm
Shaghir CED, Egypt [7] they show increasing in SiO,, Fe,O,, MgO, Na,O and CaO but decreasing in Al,O,, when compared with
Average of Um Domi trachytes [8] they show high SiO,, Na,O and Al O, contents and when compared with average of trachyte of
G. El Ghorfa area, SED, Egypt [9] they show high SiO,and Al O, contents but low Fe,O,and P,O, contents (Table 2). The relative
concentrations of trace elements in the studied rocks are shown in the form of a primitive mantle-normalized diagram (Fig. 4)
based on the normalized factors of [10]. In general, all rocks show moderate enrichment of most large ion lithophile elements

8 Ghoneim M. M. et al. Geochemistry, uranium, thorium and rare earth elements of trachyte dykes of Umm Salatit mountain area,
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M. M. Ghoneim et al. / News of the Ural State Mining University 3 (2018) 7-18 EARTH SCIENCES

Figure 2. Photomicrographs of trachyte dikes under crossed nicols showing. a — phenocryst of K-feldspars (orthoclase and perthite) with
matrix of sanidine and orthoclase; b — phenocryst of sanidine (with penetration twinning) embedded in a very fine grained matrix, a matrix of
anorthoclase and sanidine; ¢ — phenocrysts of orthoclase with simple twinning and perthite enclosing quartz; d — K-feldspar forming trachytic
texture; e — randomly oriented K-feldspar crystals forming spherulitic texture; f— plagioclase crystals clustered to form glomeroporphyritic texture.
PucyHok 2. ®otorpacdumm WwnudoB gaek Tpaxmta C aHarnM3aTopoM. a — PEHOKPUCT KanvMeBoro norneBoro Lwnara (oOpTokrnas U nepTuTbl) B Ma-
TpuLe caHnavHa 1 opToknasa; b — (heHOKPUCT CaHuaMHa (CO CMOXHbLIM ABOWHVMKOBAHWEM) B TOHKO3EPHUCTON MaTpULLEe aHOPTOKNAa3a 1 CaHUaVHa;
¢ — PeHOKPUCTbI OPTOKMAa3a € NPOCTbIM ABOVHUKOBaHWEM U nepTutamu, obpacTtarlmmm keapl,; d — Kanuesbli MONeBow wnat, hopMupyrowni
TEKCTYpY TPaxuTa; e — Pa3HOOPUEHTNPOBAHHbIE KpUCTanIbl KanvMeBoro NoneBoro wnata, gopmupytoLme cheponuToByto TEKCTYpY; f — kpucTan-
bl NarMoknasa, crpynnupoBaHHble ¢ 06pa3oBaHeM rmoMeponoprpPOBOI TEKCTYPbI.

(LILE) and (HFSE) elements and depletion of P, Ti and K. The depletion of Ti and p is ascribed to fractionation of titanomagnetite
and apatite.

Magma Type

Several discrimination diagrams were proposed and used to distinguish and elucidate the magma types of the volcanic rocks.

The trahyte dykes can be subdivided generally into two major subgroups: alkali rock series and sub-alkalic (non alkali) rock
series. Using [11], the dividing curve which is considered to give a better separation between alkalic and sub-alkalic rocks for
general studies. It is evident that the trachyte samples fall entirely in the alkaline field (Fig. 5).

Ghoneim M. M. et al. Geochemistry, uranium, thorium and rare earth elements of trachyte dykes of Umm Salatit mountain area, 9
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Table 1. Chemical analyses of major oxides (wt. %), CIPW normative values (ppm) and trace element of trachyte dykes G. Umm Salatit
area, CED, Egypt.

Tabnuua 1. Xumunueckunin coctaB okcuaoB (Bec. %), HopmaTuBHbIe 3Ha4eHus CIPW (r/T) 1 MuKpoanemMeHTbl B Aaikax TpaxuTa u3 ropHoro
parnioHa Ymm Canatut (LleHTpanbHas YacTb BocTouHou nycTbiHm, Eruner).

) Numbers
Oxides 1 2 3 4 5 6 7
Major Oxides (wt. %)
SiO, 66.39 64.09 66.24 65.54 64.58 65.14 64.54
ALO, 13.6 15.3 13.32 15.21 15.8 12.68 12.79
TiO, 1.71 1.08 0.22 0.25 0.2 0.5 1.27
Fe,O, 5.91 6 4.78 5.52 4.35 6.36 6.66
MgO 0.4 0.3 0.23 0.61 0.12 0.55 1.33
Cao 0.9 1.1 1.68 1.13 0.64 2.2 1.13
Na,O 6.18 5.62 6.43 6.26 6.5 7.9 9.1
K,O 4.1 5.2 54 4.8 6.55 3.8 2.7
MnO 0.16 0.05 0.24 0.14 0.11 0.09 0.1
PO, 0.4 0.01 0.03 0.05 0.05 0.26 0.32
LOI 0.7 1.3 1.2 0.3 1.4 1.1 0.7
Total 100.44 100.04 99.78 99.81 100.29 100.58 100.65
CIPW normative values
Qtz 14.5 9.5 9.7 9 3.2 7.6 6.05
Or 242 30.7 31.9 28.4 38.7 23 16
Ab 48.8 47.5 38.4 51.5 44.8 43.5 50.7
An 0 1.7 0 0 0 0 0
Ac 3.012 0 13.8 1.2 8.9 18.4 19.2
Di 0 0.92 1.3 3.2 0.64 2.9 0
Il 0.3 0.1 0.4 0.2 0.2 0.1 0.2
Hm 4.8 6 0 5.07 1.2 0 0
Ap 1.04 0.02 0.07 0.1 0.1 0.6 0.7
Hy 0.9 0.7 0 0 0 0 3.3
Tn 1.3 25 0 0.2 0.18 1.2 24
Al 1.04 0.96 1.2 1.01 1.12 1.3 1.3
K,O + Na,0 10.2 10.8 11.8 11.06 13.05 11.8 11.8
D.I 87.5 87.7 80 88.9 86.7 741 72.75
S 24 1.8 1.4 35 0.7 2.9 6.7
Trace Elements (ppm)
Ni 18.6 3.3 4.3 8.6 3.1 2.9 38.5
Co 23.2 0.8 1.4 2.8 1.1 6.3 23.9
u 9.1 12.4 1.2 16.8 9 6.5 54
As 11.9 3.7 3.2 6.4 4.8 4.7 12.1
Th 7.9 15.8 48 48.4 25.9 10.7 34
Sr 95 61 154 108 30 116 493
Cd 0.15 0.03 0.5 1.14 0.27 0.15 0.09
Sb 0.74 0.36 0.63 0.71 0.3 0.23 0.2
Bi 0.11 0.15 0.36 0.44 0.08 0.22 0.14
Cr 18 14 16 21 10 13 70
Ba 427 281 505 298 156 686 1827
W 1.9 0.5 2.7 5.3 1.2 1.1 0.3
Zr 1451 85.1 1835 1952 395.7 491.9 96.6

10 Ghoneim M. M. et al. Geochemistry, uranium, thorium and rare earth elements of trachyte dykes of Umm Salatit mountain area,
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Numbers
Oxides 1 2 3 4 5 6 7
Sn 12 2.2 20.9 185 6.9 5 16
Sc 3.5 2.2 0.9 2 0.6 5.2 9.9
Y 24.8 25.4 118.1 119.7 39.6 36.9 12.9
Hf 3.74 3.87 38.45 415 8.97 11.54 2.88
Li 32 8 405 484 13.2 80.2 82.3
Rb 77 134.9 208.1 12.4 12.4 79.2 27.4
Ta 0.7 2.1 24.4 227 1.5 2.9 0.8
Nb 22.74 23.63 388.9 308.1 170.8 44.51 10.81
Ga 25.9 21.12 52.39 56.32 37.58 26.41 18.15
Mo 2.67 1.46 2.35 9.79 5 5.84 1.21
Cu 24.56 6.1 4.95 7.85 5.41 6.13 19.39
Pb 9.65 13.85 16.98 18.45 13.88 9.43 10.74
Zn 1145 37.2 169.5 268.8 133.1 745 76.7
Re 0.002 0.002 0.002 0.002 0.002 0.002 0.002
Se 0.3 0.5 0.3 0.3 0.3 0.4 0.3

Table 2. Comparison of average chemical composition of the studied trachyte dykes with some Egyptian and world average.
Ta6nuua 2. CpaBHeHWe cpeAHEro XMMUYECKOro CoCTaBa M3y4aeMbIX TPAaXMTOBbLIX Aaek C APYrMMU erMneTCKUMU U MMPOBLIMMY KOMIIIEKCaMMU.

Oxides Numbers
1 2 3 4 5
SiO, 65.22 61.2 64.24 63.7 64.5
TiO, 0.76 0.7 0.25 0.17 0.4
ALO, 14.18 16.9 13.68 15.77 13.4
Fe,O, 5.65 1.48 - 4.06 6
MgO 0.51 0.39 1.57 0.4 1
Ca0o 1.26 1.14 1.46 2.51 1.8
Na,O 6.86 3.55 5.8 6.38 6.6
K,O 4.67 4.3 4.09 4.62 4.6
MnO 0.13 0.06 0.1 0.18 0.2
PO, 0.17 - 0.14 0.16 0.33

1 — trachyte dykes of G. Umm Salatit area, CED, Egypt (present work).
2 — average of world trachyte dykes [6].

3 — average of Um Domit trachytes [8].

4 — average of trachyte of G. El Ghorfa area, SED, Egypt [9].

5 — average of trachytes of Umm Shaghir, CED, Egypt [7].

AFM diagram originally constructed by [12] is commonly used for identifying iron depletion and iron enrichment trends
characteristic of calc-alkalic and tholeiitic series, respectively [13]. The analyzed samples were plotted on the AFM diagram using
the dividing line suggested by [11] to separate tholeiitic and calc-alkaline composition. All the studied samples fall within the
calc-alkalic field with 1971. Compressional and tensional trends (after [14] (Fig. 6, a).

Tectonic Setting

An attempt is made here to identify the tectonic environment of the studied trachyte based on the presently popular discrim-
ination diagrams using major and trace elements data [15] constructed (AL,O,/TiO,) versus TiO, variation diagram (Fig. 6, b).
The analysed trachyte samples show complete spectra of values of the completely volcanic suite that fall along the same trend. This
may suggest that samples were derived from the same magma source by fractionation processes with high TiO, magma being the
early fractionated while the lower TiO, magma is produced from more fractionated varieties. The relation between the SiO, and
Ba/Nb ratio (Fig. 6, ¢) shows a decrease of the Ba/Nb ratio as a function of differentiation in the studied trachyte. This indicating
that the high Ba/Nb in the most primitive rocks is a characteristic feature inherited from their source.

Ghoneim M. M. et al. Geochemistry, uranium, thorium and rare earth elements of trachyte dykes of Umm Salatit mountain area, 11
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Figure 4. Normalized multi-elements patterns of the trachyte dykes, G. Umm Salatit area, CED, Egypt. Normalized to the primitive man-
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PucyHok 4. HopmanusoBaHHbIe MyNbLTU-3NIEMEHTHbIE KPUBbIE ANl TPaxMTOBbIX Aaek, YMm CanatuT, LleHTpanbHasa yactb BocTouHon
nycTbiHu, Eruner. HopmannsoBaHo K 3Ha4eHUAM NPUMUTUBHOM MaHTum [10].

Rare Earth Elements (REEs) geochemistry

The distribution of europium (Eu) is particularly important because it can occur in two oxidation states, divalent (EuP**) and
trivalent (EuP***) depending on oxygen fugacity. Under oxidizing conditions, Eu is trivalent and behaves as the other rare earth
elements, while under reducing conditions, it occurs as divalent EuP*?, which has relatively large ionic radius and replace mainly
CaP*?" in plagioclases and rarely KP** in K-feldspar. The average normalized REE patterns of Umm Salatit trachyte dykes display
low to moderate fractionated REE pattern (Table 3), (Fig. 7) relative to chondritic values from [16] where the averages (La/Yb)_
= 16.8 and have marked enrichment of the average of YLREE (324.6) relative to the average of YHREEs (26.4) where the averages
(La/Sm)_=5.6. trachyte dykes have moderate negative Eu anomaly (Eu/Eu’= 0.5), this may reflect the plagioclase and K-feldespar
fractionation or due to the greater effect and higher oxygen activity of the melt, which is relates to volatile saturation (higher oxi-
dation state) in case of the melt that formed the melt. The oxygen activity of the melt would be sufficiently high to keep Eu at the
trivalent state and thus keep its incorporation into accumulating plagioclase [17].

The dose rate in the trachyte dykes ranges from 0.5 to 1.5 with an average of 1.2 (m Sv/y). The radiometric data of the radio-
elements for them show a wide variation in eU and eTh contents. The eU content ranges from 2 to 14 ppm with an average of 6.6
ppm and the eTh content ranges from 4 to 37 ppm with an average of 18.03 ppm. The potassium content is ranging between 1.9 % and
5.1% with an average of 3.4%.
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Table 3. The REEs contents (ppm) of the studied trachyte dykes G. Umm Salatit area, CED, Egypt.
Ta6nuua 3. CoaepxaHue peako3emMernbHbIX 311eMeHTOB (r/T) B TpaxuToBbIx Aankax YMm CanaTtuT (LleHTpanbHasa yacTtb BocTouHow ny-

cTblHW, Ervner).

REEs ] 5 3 Nun;bers 5 5 Z Aver.
La 334 8.9 119.5 49.7 161.5 14 122.2 72.7
Ce 78.73 21.92 313.4 348.5 211 112.3 34.19 160.0
Pr 9.9 2.8 25.7 33.6 22 13.9 5.1 16.1
Nd 40.1 10.5 84.7 113.2 63 50.9 20 54.6
Sm 8.5 3.6 18 21 9.3 10.6 4.4 10.8
Eu 24 0.3 1.3 1.5 0.7 25 1 14
Gd 7.7 3.6 15.9 16.7 52 9.5 4 8.9
Tb 0.9 0.7 3.6 3.6 1.1 1.5 0.5 1.7
Dy 43 4.7 221 20.7 6.6 7.8 2.6 9.8
Ho 0.9 0.9 43 4.5 1.5 1.5 0.5 2.0
Er 2.1 2.6 12.3 13.3 4.2 3.7 1.2 5.6
Tm 0.3 0.5 1.9 2 0.7 0.5 0.2 0.9
Yb 2 3.1 124 13 3.7 34 1.3 5.6
Lu 0.3 0.4 1.8 1.8 0.6 0.5 0.2 0.8

> REE 191.5 64.5 636.9 643.1 491.1 232.6 197.4 351.0

YLREE 180.7 51.6 578.5 584.2 472.7 213.7 190.9 324.6
YHREE 10.8 12.9 58.4 58.9 18.4 18.9 6.5 26.4

Y LREE/YHREE 16.7 4.0 9.9 9.9 25.7 11.3 294 15.3
Eu/Eu* 0.9 0.3 0.2 0.2 0.3 0.8 0.7 0.5
(La/Yb)n 11.26 1.94 6.5 2.58 29.43 2.78 63.37 16.8
(La/Sm)n 25 1.6 4.2 1.5 10.9 0.8 17.5 5.6
(Ce/Sm )n 2.24 1.47 42 4.01 5.48 2.56 1.88 31
(Eu/Yb)n 34 0.3 0.3 0.3 0.5 2.1 2.2 1.3
(Ce/Sm)n 22 1.5 42 4.0 55 2.6 1.9 3.1

Ghoneim M. M. et al. Geochemistry, uranium, thorium and rare earth elements of trachyte dykes of Umm Salatit mountain area, 13
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Figure 6. Diagrams. a — AFM diagram (after [11]).
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Figure 7. Normalized REE patterns of the trachyte dyke, G. Umm Salatit area, CED, Egypt. The chondritic values are from [16].
PucyHok 7. HopmanusoBaHHble Ha xoHAPUT P33 KpuBble Ans TpaxuToBbIX Aaek, YMM CanatuT, LleHTpanbHas yactb BocTouHoM nycThbl-
HW, Erunet. XoHgputoBble 3Ha4YeHust B3siTbl U3 [16].

Distribution of Radioelements in Trachyte Dykes

The relationship between eU with eTh, eTh with K%, the eU with eU/eTh contents among the trachyte dykes reflect a direct
relation that means the eU/eTh ratio tends to increase with uranium mobilization and post magmatic redistribution in trachyte
dykes (Fig. 8).

The correlation matrix between U, Th (chemically) and some major, traces and rare earth elements

For trachyte dykes both U and Th correlate similarly with other major, trace and rare earth elements, reflecting their geo-
chemical coherence during the crystallization of the magma (Fig. 10-12).

Conclusion

1. Macroscopically, Trachyte dykes are fine to medium grained of buff and pale pink to red in colour. Microscopically, consist
mainly of K-feldspar with relatively few plagioclase, iron oxides, quartz and biotite. Secondary minerals are represented by seric-
ite, muscovite, chlorite, carbonates and epidote. Accessory minerals are represented by zircon and opaque minerals.
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Figure 8. Distribution of Radioelements in Trachyte
Dykes at the studied area.
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Figure 9. Binary relations between U-Th, U-Zr, U-Nb, Th-Zr and Th—-Nb for the studied trachyte dykes at G. Umm Salatit area, CED,

Egypt.

PucyHok 9. BuHapHblie oTHoweHusa mexay U-Th, U-Zr, U-Nb, Th—Zr n Th—-Nb ans nsyyaembix TpaxuToBbIX AaeK B panoHe YmMm Canatur,

LleHTpanbHas yacTb BocTouHou nycTbiHm, Eruner.
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Figure 10. Bar diagram showing the correlation coefficients of some major elements with U and Th measured chemically for trachyte
dykes of G. Umm Salatit, CED, Egypt.

PucyHok 10. Cton64yartas guarpamma, nokasbiBarowasi ko3 puumeHTblI KOppensumMm HeKOTOpPbIX OCHOBHbIX 3rieMeHToB ¢ U u Th, nawve-
PEHHbIX XMMUYECKU ANA TpaxmuToBbIX Aaek YMM Canatut, LleHTpanbHas yacTb BocTouyHoM nycTbiHW, Ervner.
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Figure 11. Bar diagram showing the correlation coefficients of some trace elements with U and Th measured chemically for trachyte
dykes of G. Umm Salatit, CED, Egypt.

PucyHok 11. Cton6b4yatas Anarpamma, nokasbiBarowwasa KoaduLmneHTbl KoppensuMm HEKOTOpPbIX MUKpoarnemeHToB ¢ U u Th, namepeH-
HbIMM XMUMUYECKM AN TpaxuToBbIxX Aaek YMm Canatut, LleHTpanbHasa YacTb BocTouHon nycTbiHM, Eruner.
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Figure 12. Bar diagram showing the correlation coefficients of some rare earth elements (REEs) with U and Th measured chemically for
trachyte dykes of G. Umm Salatit, CED, Egypt.

PucyHok 12. Cton64artas guarpamma, nokasbiBawolas ko3 mumeHTbl KOPpPensauum HeKOTopbIX peaKko3emMernbHbIx anemeHToB (P33) ¢
U n Th, nuamepeHHbIX XUMUYECKM AN TPaxuToBbIX Aaek YMm CanatuT, LileHTpanbHasa Yactb BocTouHon nycTbiHM, Ernner.
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2. Geochemically, the investigated trachyte dykes were originated from an alkali magma rich in total alkalis, and the tectonic
setting is continental basalt. Trachyte dykes have steep LREEs, nearly flat HREEs and a negative Eu anomaly. The negative Eu
anomaly is either due to the partitioning of Eu into feldspar during fractionation, which is an important process in developing
alkalinity, or the presence of residual feldspar in the source. Another alternative explanation for the negative Eu anomaly is based
on the high oxygen fugacity in the melt due to volatile saturation.

3. The dose rate in the trachyte dykes ranges from 0.5 to 1.5 with an average of 1.2 (m Sv/y). The radiometric data of the ra-
dioelements for them show a wide variation in eU and eTh contents. The eU content ranges from 2 to 14 ppm with an average of
6.6 ppm and the eTh content ranges from 4 to 37 ppm with an average of 18.03 ppm.

4. Both U and Th correlate similarly with other major and trace elements, their geochemical coherence during the crystalli-
zation of the magma.
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TopHbI paiioH YMm Caratut — yactb LleHTpaabHo-BoctouHol nycrbitm B Erunte. OH COCTOUT 13 OhMOAMTOBOTO MEAAHIKA, APEBHUX IPAHUTOMAOB, BMOTH-
TOBLIX FPAHUTOB, MYCKOBUTOBLIX FPAHUTOB M MOCTTPAHUTHBIX AA€K U XKMA.

Lleab pa6otii. Hacrosimasi pabota MocBsilieHa AETAALHBIM VCCAEAOBAHMSIM FT€OAOTUM, METPOrpachum, reOXMMUM U CNIEKTPOMETPUYECKMM U3bICKAHWSIM
M3y4yaeMmbIX TPAXUTOBLIX AAeK B KQY€CTBE BO3MOXXHOIO MCTOYHMKA MUHEPaAU3aLmm ypaHa.

MeToAanl mccreaoBanms. VICCAEAOBAHME MOAPA3YMEBAET KaK PaboTy B MOAE (MOCTPOEHME FEOAOTMYECKON KapTbl CO CTPYKTYPHLIMU OCOBEHHOCTSIMMU,
macwrab 1 : 50 000, cnekTpoMeTpuYeckme 3MEPEHUsI PA3AMYHOTO KOMIAEKCA FOPHbLIX MOPOA C MOMOLILIO MOPTATMBHOTO ramma-criektpomerpa RS-230),
TaK U AaboparopHbie pPaboThbl (MOArOTOBKA PA3PE30B AAsI METPOrPAPUHECKUX UCCAEAOBAHUM M UX M3YYEHME C MOMOILBLIO MOASIPU3ALIMOHHOTO MMUKPOCKO-
ra), aTOMHO-3MMUCCMOHHOW criekTpockonum (AES), a Takoke macc-CrnekTpoOMeTpUm C MHAYKTUBHO CBsi3aHHOM naasmoii (ICP-MS).

PesyAnTartel. [eTporpacpuyecky Aaviky TPAXmUTOB COCTOSIT M3 K-MOAEBOTO Wwnata ¢ OTHOCMTEALHO HEGOALIIMM KOAMYECTBOM MAArMOKAA3a, OKCMAOB YKEAE-
3a, KBapLa 1 6uotnTa. BropuyHbie MUHEPAAbI MPEACTABAEHDI CEPULIMTOM, MYCKOBUTOM, XAOPUTOM, KAPOOHATAMM M SMMAOTOM. AKLIECCOPHBIE MUHEPAALI
— 3TO HEeMpOo3payHble MUHEPAAbL. TPAXUTOBbIE TEKCTYPDI SIBASIOTCSI OCHOBHOM XapaKTEPHOM OCOBEHHOCTLIO TpaxmuTa. [€OXMMUYECKM MCCAEAOBAHHDIE TPA-
XUTOBbIE AAMKM OOPA30BAAMCDH M3 IEAOYHON MArMbl, 6OraTol WEAOUHBIMM METAAAAMM, & TEKTOHUYECKM PACTIOAOXKEHDI CPEAM KOHTUHEHTAALHLIX GA3AABLTOB.
TpaxuToBble AAMKM XapaKTEPU3YIOTCS1 KPYTOHAKAOHHLIM PACcrpPEASAEHNEM AETKMX PEAKO3EMEALHLIX SAEMEHTOB U MOUTU FOPU3OHTAALHLIM PACTPEAEAEHU-
€M TSDKEABIX PEAKO3EMEABLHLIX SAEMEHTOB M UMEIOT OTPULIATEALHYIO aHOMaAMIO B obaactn Eu. OtpuuareabHas Eu aHomaamst csizaHa AMOO C pasaeAeHrem
Eu B MOAeBbIX Wwrartax B Npouecce (ppakLMOHMPOBAHWSI PACIIAABA, YTO SIBASIETCS] BAXKHLIM MPOLIECCOM PA3BUTMSI LUEAOHHOCTU, AUGO C HAAMUMEM OCTATOY-
HOTO MOAEBOTO WMATa B MArMaTMyeckom odare. Apyroe aAsTEpHATMBHOE OBbLSICHEHME OTPULIATEALHOV Eu aHOMaAMM CBSI3aHO C BLICOKOW (PYrUTUBHOCTBLIO
KMCAOPOAQ B PACTAABE M3-3a HACLIWEHMS Ta30M. B LLleAOM Bce 06pasLbl TPAXMTOB AEMOHCTPUPYIOT yMEPeHHOe oborateHme GOALIMHCTBOM KPYMHO-MOH-
HBLIX AUTOCPUALHLIX AeMeHTOB (LILE) u BoicokozapsiaHbix saemeHToB (HFSE) u uctomenue no P, Ti u K. Mictowenue Ti u P cesizaHo ¢ chpakumMoHMpoBaHem
TUTAHOMAarHeTuTa U arnatuTa B pacraase. OnpeaereHre SKBUBAAEHTHOTO ypaHa, Topus (B 1/T), Kaaust (B %) M MOLHOCTM PAAMOMETPUYECKOM A03bl (M3B/TOA)
C VICMOAL3OBAHMEM MOPTATUBHOIO RS-230 yKasbiBaeT Ha TO, YTO MOWHOCTL AO3bI B AAMKAaX Tpaxuta koaebaercs ot 0,5 Ao 1,5 co cpeaHum 3HadeHvem 1,2
(M3B/roa). PaaomeTrpuyeckme AaHHbIE PAAMOAKTYBHLIX SAEMEHTOB MOKA3LIBAIOT IWMPOKYIO Bapuaumio coaepykanmst el u eTh. Coaepskanne el cocraBasiet
oT 2 a0 14 r/1, B cpeaHem 6,6 /T, a coaepskaHue eTh cocrasasiet ot 4 Ao 37 r/1 co cpeaHum 3HadeHnem 18,03 r/1 U u Th KoppeAanpyloT aHaAOrM4HO
APYTVIM OCHOBHBLIM M MUKPO3AEMEHTaM, OTPVKAIOIMM VX T€OXMMMYECKYIO CBSIBHOCTh BO BPEMSI KPUCTAAAM3ALIMM MArMbI.

KatoyeBble croBa: reoxXumusl, ypaH, TpaxutoBble Aarku, Eruner, Ymm Canartur.
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