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Annotation

Um Taghir area is located in the northern extreme boundary of Central Eastern Desert of Egypt at the west of
Safaga City. Um Taghir is represented by island arc related rocks and late to post tectonic magmatism. The island
arc related rocks are represented by metavolcaniclastic sequences and metagabrroic rocks. Metavolcanoclastic rocks
are considered as the older rock units of the study are and intruded by the metagabbro. The late to post tectonic
magmatism is represented by (dokhan volcanic, gabbro, tonalite-granodiorite, monzogranite, alkali feldspar granites
and different types of dikes). Usually, the gabbroic rock is bearing ilmenite lenses or bands in the bottom of the layered;
this is related to magma rich of iron oxides.

Petrographically, island arc assemblage is classified in to actinolite hornblende schist and metagabbro that show quite
different of their content in plagioclase, hornblende, augite, quartz and biotite. Occasionally, the late to post tectonic
magmatism represented by andesite, gabbro, tonalite, granodiorite monzogranite, alkali feldspar granites and different
types of dikes. Andesite consists of plagioclase, quartz, alkali feldspar and hornblende. Gabbroic rocks are represented
by pyroxene hornblende gabbro and leucogabbro. They show quite different of their content in plagioclase, pyroxene
and clear difference in the content of both olivine and hornblende in both of them. While tonalite and granodiorite
show quite different of their content in plagioclase, quartz, hornblende, alkali felspar and biotite. On the other hand,
monzogranite and alkali feldspar granite, they show plagioclase is varying from oligoclase to albite; K-feldspars, quartz
and muscovite are relatively more abundant in the alkali feldspar granite. Finally, the different types of dikes classified

into granite, andesite, rhyolite and basalt dikes consist of the different mineral compositions.

Keywords: Um Taghir area, petrography, Eastern Desert, Egypt.

Introduction

Um Taghir area is located in the northern extreme bound-
ary of Central Eastern Desert of Egypt at the west of Safaga City
(Fig. 1). It covers about 900 km?, between longitudes 33°35'00"
and 33°50'00" and latitudes 26°35'00" and 26°49'00". The area
is characterized by low to relatively high topography reliefs
varying from 599 to 1032 m above sea level. It forms a part of
Neoproterozoic evolution of the North Arabian-Nubian Shield
in the NE Africa which is belonging to the East African Orogen
(EAO) as results of accretion plateaus in the course of consoli-
dation of the Gondwana (Gass, 1982; Stern, 1994; Kroner et al.,
1994; Abd Elsalam; Abd El-Wahed, I. A. Thabet, 2017; Gahlan
H. A., Azer M. K., Asimow P, Al-Kahtany K., 2016; Hamimi
Z., Zoheir B. A., Younis M. H., 2015 and Stern, 1996). A gen-
eralized picture shows three major organs that shaped the final
configuration of greater Gondwana, whereas the East African
Orogen (EAO) resulted from the collision and amalgamat-
ed arc terrains of the Arabian-Nubian Shield (ANS) with the
Sahara and Congo-Tanzania crotons to the west and Azania

and Afif terrains to the east constituting one of more continent
blocks between the Indian Shield and Congo-Tanzania-Ban-
gwenla Croton (Collines and Pisarrisky, 2005). Generally, the
ANS represent one largest expanses of mantle-derived, juvenile
Neoproterozoic crust in the world, which is extended over 3500
km as length and more than 1500 km as width, on the oth-
er hand the part of African Orogen (EAO) of Arabian Nubian
Shield is covered about 2.7 - 10° km? (Johnson, 2014). Protolith
rocks in the north part of ANS are middle-late Cryogenian age
(~780-680 Ma), on the other hand the investigated area is be-
longing to the rock units crop out in the far of the northwestern
part of ANS and it is related to the late Cryogenian-Ediaca-
ran age (~690-600 Ma) (Johnson, 2014). The exposed differ-
ent rock units of the study area belong to the Northern part of
the Arabian-Nubian Shield (ANS) that began at ~870 Ma and
established at ~620 Ma ago, when convergence between east
and west Gondwana fragments closed the Mozambique ocean
along the East African-Antarctic Orogen (EAAO) (Stern, 1994;
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Figure 1. Sentinal-2B 421 in RGB image showing the location of the study area.
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Figure 2. Simplified geological map of Um Taghir area created from integrated remotely sensed data processing and field observation.
PucyHk 2. YnpolieHHas reonornyeckas kaprta o6nactu Ym Tarup, cozgaHHasi HA OCHOBe MHTErpUPOBaHHOM AUCTAHLIMOHHOM 06pa6oTku
AaHHbIX U HaGNOAEHUA Ha MecTax.
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Jacobs and Thomas, 2004). According to the Field observations
the study area is along to largest shear zone (Qena-Safaga shear
zone is recognized by El Gaby et al., 1988), so the area affected
by this shear zone to show metamorphic and non-metamor-
phic magmatic rocks are covering the study area. The metamor-
phic rocks are represented by the metavolcaniclastic sequences
and metagabbro, while the non-metamorphic rocks are repre-
sented by Dokhan volcanic, gabbroic rocks, tonalite, granodi-
orite, monzogranite and alkali feldspar granite, in addition to
various dikes of different composition. The resulting geologic
equipment is commonly referred to as the western arc of ANS
— oceanic arc terrains of ANS (Stoester and Forst, 2006; Ali et
al., 2009; Johnson et al., 2011). The studied exposed rock unites
are represent a part of northwestern Arabian Nubian Shield,
which it is divided into two main terrains, oceanic arc terrains
magmatism (metavolcaniclastic sequences and metagabbro),
and followed by the continental arc terrains magmatism (late
and post magmatism) as shown in Fig. 2. Several researchers
have been studied Wadi Um Taghir along Qena-Safaga road
(Hume, 1934; Akaad et al., 1973; 1979; Habib, 1987; El Gaby,
Habib, 1982; El Gaby et al., 1988; Fowler et al., 2006, Hassan S.
M., Ramadan T. M., 2014; El-Bialy M. Z., Omar M. M., 2015).

Geologic setting. The exposed rock units in this area have
been differentiated into 8 distinct units (metavolcaniclastic se-
quences, metagabbro, dokhan volcanic, gabbro, tonalite, gra-
nodiorite, monzogranite, alkali feldspar granite and dikes) as
showing in Table 1, Fig. 2.

The examined rock units are belonging to Late Cryo-
genian-Ediacaran age magmatism of the East African Orogeny
(EAO), they are represented by Island arc assemblage (oceanic
crust terrain), late to post amalgamation (continental crust ter-
rain) (Johnson et al., 2011; Johnson, 2014).

I. Island arc assemblage. The investigated rock units of
the study area are related to island arc assemblage comprise
into metavolcaniclastic sequences and metagabbro and cov-
ers about 12% of the all rock volume constitution as shown
in Fig. 2. Occasionally, these rocks are related to the western
arc or oceanic terrains of ANS that collided and amalgamated
between 680 and 640 Ma creating a new continental crustal
block referred to as the proto-Arabian-Nubian Shield (pANS),
(Johnson et al., 2011).

I.1. Metavolcanoclastic rocks. These rocks are considered
as the older rock units of the mapped area (Fig. 2), represent
about 5% of exposed rock units, and they are situated at the
southern part of the study area in Gable Abu Furad (Fig. 2),
they have the banded to show like schistosity bands trends to

Table 1. Geochronology of the basement rocks in the study area.

EARTH SCIENCES

SW direction in the most cases. Metavolcaniclastic sequences
are low land, highly weathered and joints, they are intruded by
the metagabbro and show sharp contact with monzogranite.
They are mainly varied in color, in composition and in grain
size from fine to very fine grained. The metavolcaniclastic se-
quences are characterized by folding structure according to
elastic minerals constituents bearing in the rock and schisto-
sity texture (Fig. 3, a).

I.2. Metagabbro. It is located at the south part of Um
Taghir area and represents about 7% of exposed rock units of
the study area (Fig. 2). It characterized by low hills to moder-
ate relief out crops relative to the surrounded other rock units.
Generally, this metagabbro is dominated by a singular in com-
position and in color. The metagabbro comprise massive rocks,
highly weathered and jointed in most cases. Field observation
indicates that they are intruded in metavolcaniclastic sequenc-
es and it is directly intruded by the tonalite-granodiorite rocks
(Fig. 3, b).

II. Continental crust terrain. It is represented by (dokhan
volcanic, gabbro, tonalite-granodiorite, monzogranite, alkali
feldspar granite and dikes) as shown in Table 1.

II.1. Dokhan volcanic. It represents about 6% of exposed
rock units in the mapped area Fig. 2; it is situated along the
asphaltic road of Qena-Safaga near of Safaga city. Dokhan
volcanic is characterized by imperial porphyry, medium to
coarse — grained massive rock, reddish in color and highly
jointed in NNE-SSW directions. It has high peaks one sets of
joints one predominant trending NNE, casing the columnar
like huge plugs. It is intruded directly by both of monzogranite
and granitic porphyry with sharp contact between them, at the
Qena-Safaga road, on the other hand, dokhan volcanic cut by
basaltic dike with vertical shape (Fig. 3, c).

I1.2. Gabbro. The gabbroic rock in the study area com-
prises as two types, layered and unlayered gabbro like purpose
idea (Augland et al., 2011). The all two types of layered and
unlayered gabbro are represented by small masses of moder-
ately relief at the western side of Gable Um Taghir (Fig. 2). The
unlayered gabbro has NW and NS trends and it is represent-
ed by low-moderate relief. It is characterized by medium to
coarse — grained massive rocks, dark grayish to dark greenish
color, not layered, highly fractured and deformed, sometimes
smooth, generally one set of joints with predominant striking
to 235° with vertical dipping to show well developed blocky
structure, occasionally, shows spheroid shape (union shape)
due to the weathering and exfoliation (Fig. 3, d), generally, un-
layered gabbro intruded directly by granodiorite and monzo-
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granite with sharp contact between granodiorite and gabbro,
sometimes showing as big xenoliths. On the other hand, the
layered gabbro is presented by small to medium masses at the
middle of the study area (Fig. 2), which it is highly weathered,
low land and highly altered. Occasionally, it is bearing ilmenite
lenses in the bottom of the layered, this is related to magma
rich of iron oxides. The layering type is trending strike 120/30
dipping SW, the ilmenite bands have the same direction of the
layering. The bands are varying in thicknesses from few cm to
about to 3m and more or less cross cut by quartz veins with
SW trend.

I1.3.1.Tonalite. It is restricted in south west of study area
and represent reached about 13% of the early orogenic granitic
rocks (Fig. 2), which it is characterized by grey in color and low
hills, it is intruded directly by monzogranite and cross cut in
metagabbro (Fig. 3, b), as well as, there is unconformity surface
between the quaternary rocks (conglomerate) with tonalite,
occasionally, conglomerate is characterized by boulders and
rounded shape (Fig. 3, e).

I1.3.2. Granodiorite. According to the field observations
show that the granodiorite rocks are characterized by medium
to coarse-grained with greyish in color, moderately relief and
restricted in most of the study area (Fig. 2), it reached up to
87% of the granitoid constitution. There is sharp contact be-
tween the granodiorite and monzogranite (Abu Haweis gran-
ite), Fig. 3, f, on the other hand, monzogranite intruded in gra-
nodiorite (Gable Al Baroud), Fig. 3, g.

I1.4.1. Monzogranite. It represents about 30% of study
area, directly intruded in granodiorite (Fig. 3, g), as well as it’s
intruded by alkali feldspar granites granite by sharp contact,
sometimes it represents as big xenoliths in alkali feldspar gran-
ite in Al Baroud and Abu Murat areas. It is white to pinkish in
color, coarse to medium grained, massive rock and high relief
in gable Abu Murat. It is characterized by highly jointed in two
trends E-W and N-S§, highly fractured due to the effect of a
numerous faults trends, on the other hand the cavernous cavity
and exfoliation are very common.

I1.4.2. Alkali Feldspar Granites. It represents the latter
type of the granitic magma in the study area. Generally, the
alkali feldspar granite constitutes an elongated NS belt extend-
ing from Abu Haweis in the north to Wadi Um Taghir at the
south (Fig. 2). It is represented by relatively high topographic
relief up to ~890 m in Abu Hawies and represents about 5% of
study area. It is characterized by massive, medium to coarse
grained, pink to red color, and less jointed. Moreover, it is in-
truded through the granodiorite with sharp contact between
them (Fig. 3, h).

II.5. Dikes and veins. In the area under investigated have
many dikes and veins that differ in the composition and also
in extruded time. They have different shapes and composition
cutting all the older rocks are easily interpreted on the Landsat
image, by their color, tone, contrast, linear shape and field rela-
tionships. Firstly, dikes range in thickness from 30 cm to about
15 m and extend to more than 15 km in length. They often
comprise acidic dikes, intermediate (andesitic dike) and basic
dikes (basaltic dike), Fig. 2. Acidic dikes are represented by
granitic and rhyolite dikes as shown in Figs. 3, i, j. According to
the field observations, andesitic dike cut alkali feldspar granite
as shown in Fig. 3, k Finally, basaltic dikes cut many different
rock units in the study area with deferent directions NE-SW,

X.A.M. Asad, A.B. Hacmaskun / Useecmus YITY. 2020. Boin. 1(57). C. 7-25

E-W and NW-SE as shown in Fig. 3, 1. Secondary, veins range
in thickness from a few cm up to 7 m and extend to more than
5 km in length. They often comprise pegmatite, quartz veins
and vein lets, as well as pegmatite vein cut in the granodiorite,
it has up to 7 m thick as shown in Fig. 3, m, on the other hand,
quartz veins and vein lets cut in the monzogranite as shown in
Figs. 3, n, o.

Petrography

I. Island arc assemblage. The investigated of island arc
assemblage consists of mostly the metavolcaniclastic and
metagabbroic rocks. In the following sentences are the petro-
graphical descriptions of them.

I.1. The metavolcaniclastic rocks. The metavolcaniclastic
rocks are usually represented by actinolite-hornblende schist.
Actinolite-hornblende Schist. It consist of plagioclase and
quartz minerals. Iron oxides and apatite are the main accessory
minerals; on the other hand actinolite, chlorite and epidote are
the main secondary minerals. Actinolite. It is represented by
euhedral-subhedral crystals up to 0.8 mm in length and 0.42
mm in width and ranging from 16.63% to 22.12% of the rock
mineral constituents as show in Table 2. Actinolite has often
pale to deep green color (Fig. 4, a). Mostly, actinolite crystals
formed after alteration of the hornblende crystals as secondary
minerals. Hornblende. It covers amount of rock composition
ranging from 28.37% to 29.15 of the rock mineral constituents
(Table 2). It is represented by subhedral to euhedral crystals up
to 0.6 mm in length and 0.38 mm in width with green color
strongly pleochroic to deep brown (Fig. 4, a). Sometimes they
are deformed, altered to actinolite, epidote and chlorite min-
erals. Plagioclase. It is represented by subhedral crystals up
to 0.32 mm in length and 0.2 mm in width, Carlsbad twining
(Fig. 4, a) and forms about 14.09% to 17.08% of rock compo-
sition (Table 2). It is andesine in composition with anorthite
content up to An,,. Sometimes, plagioclase is slightly altered
to scerisite. Quartz. It covers amount of rock composition
ranging from 14.06% to 13.64% (Table 2). It occurs as anhedral
crystals and fine grains forming together with plagioclase the
white bands of the schist (Fig. 4, a). Chlorite. It presents due
to the alteration of actinolite and hornblende. Chlorite covers
amount of rock composition ranging from 13.66 % to 15.4%
(Fig. 4A) while epidote occurs as euhedral prismatic crystals
accounting within the hornblende ones. Iron oxide: It is rep-
resented by dark black irregular grains, associating with horn-
blende up to 3.38% of rock composition (Table 2). Apatite. It
is present as fine subhedral colorless crystals associating with
the hornblende forming an amount up to 1.2% of rock compo-
sition (Table 2).

I.2. Metagabbro. They are characterized by less deformed
of greenish black massive rocks, in general showing porphyrit-
ic texture as a common texture of the investigated metagabbro.
According to QAP diagram of Streckeisen (1976). The studied
samples are fall in intermediate metagabbro in composition.
The modal composition of the investigated metagabbroic rocks
are given in Fig. 5, a and Table 3. The metagabbro is mainly
consists of plagioclase, augite, hornblende, quartz and biotite
in addition to iron oxide and apatite as accessory minerals,
while chlorite and epidote are present as mineral assemblage
secondary minerals. Plagioclase. This mineral is the most
representative of all mineral constituents of the investigated
metagabbro that is varying from 52.6 % to 55.6% of the all rock
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Figure 3. Photographs showing. a — well-developed schistosity of
the metavolcanoclastic rocks; b — metagabbro (M.g) intruded by the
tonalite-granodiorite (Gr) at Gable Abu Furad; ¢ — basaltic dike (B.d)
cutting in dokhan volcanic (D.v) at Qena—Safaga road; d — spheroidal
shape of gabbro (Gb) as xenoliths in granodiorite (Gr) at Wadi Al-Ba-
roud; e — unconformity surface between sedimentary rocks (Cg) and
tonalitic rocks (G) at Wadi Um Taghi; f — sharp contact between gran-
odiorite (Gr) and monzogranite (Mz) at Gable Abu Hawies; g — granodi-
orite (Gr) intruded directly by monzogranite (Mz) at Gable Al Baroud;
h — sharp contact between granodiorite (Gr) and alkali feldspar granite
(AG) at Wadi Um Taghir; i — granitic dike (Gr.d) cutting in granodiorite
(Gr) at Wadi Al Baroud; j — rhyolite dike (R.d) cutting in monzogranite
(Mz) at Wadi Um Taghir; k — andesitic dike (An.d) cutting in alkali feld-
spar granite (Ak.g) with NE-SW directions at at Wadi Al Baroud; | — ba-
saltic dike (B.d) cutting in gabbro (Gb) EW trending at Wadi Al-Baroud;
m — pegmatite vein cutting in the granodiorite (Gr) at Wadi Al Baroud; n
— Quartz vein (Q.v) cutting in the monzogranite (Mz) with direction E-W
at Abu Hawies; o — quartz vein lets (Q.v) cutting in the monzogranite
(Mz) with directions E-W and N-S at Abu Hawies.

PucyHok 3. ®oTtorpacmu. a — XopoLlo pa3BuTasi CraHLeBOCTb MeTa-
ByIikaHOKNacTu4eckux nopof; b — metarabbpo (M.g), MHTpyaupyemble
ToHanuToMm-rpaHoguopuTom (Gr) B lenbn Aby-®Pypage; ¢ — 6a3anb-
ToBas pavika (B.d) B BynkaHuTax goxaHckol cButbl (D.v) B Hanpas-
neHun poporn KeHa—Cadpara; d — cepounganbHas cdopma rabbpo
(Gb) B BMAe kceHonuToB B rpaHoavopuTe (Gr) B Bagu-anb-bapyae;
€ — NOBEPXHOCTb HECOOTBETCTBUS MEXAY 0Cafo4HbIMM nopoaamu (Cg)
1 ToHanuToBbIMK nopoaamu (G) B Bagn Ym Tarupe; f — peskuii KoH-
TaKT Mexay rpaHogunopuTom (Gr) n moHuorpaHuTom (Mz) B lenbn Aby
XaBwuce; g — rpaHoamopuT (Gr), HENOCPEACTBEHHO WHTPYAUPYeMbI
MoHuorpaHuTom (Mz) B lenbn-anb-bapyae; h — peskuin KoHTakT Mexay
rpaHogvoputom (Gr) 1 LLEenoYHo-NoseBoLNaToBbIM rpaHnTom (AG) B
Bagu Ym Tarupe; i — rpanutHas pavika (Gr.d) B rpaHogmopute (Gr) B
Bagu Anb Bapypge; j — puonutoBasi aarika (R.d) B MmoHuorpaHute (Mz)
B Bagn Ym Tarupe; k — aHgesnToBas gaiika (An.d) B LenoyHo-Noneso-
wnatoBoMm rpaHute (Ak.g) ¢ Hanpasnenusimu NE-SW B Baau-anb-ba-
pyae; | — 6azansToBas favika (B.d) B rab6po (Gb) B Hanpasnexnn EW
B Bagu-anb-bapyae; m — nermatuToBas xuna B rpaHoauopute (Gr) B
Bagu-anb-bapyae; n — kBapuesasi xwuna (Q.v) B MoHuorpanute (Mz) ¢
HanpasneHvem E-W B ABy-XaBuce; o — kBapLeBasi xuna B (Q.v) MOH-
uorpaHuTe (Mz) c HanpasneHusmun E-W 1 N-S B AbBy-XaBuce.
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composition as showing in Table. 3, it is occurred as medium
to coarse grains, which it is up to 1.8 mm in length and 1 mm
in width (Fig. 4, b). Generally the composition of plagioclase is
ranging from labradorite (An_) to bytownite (An.,). It is partly
to totally deformed or altered to scerisite mineral. Augite. It is
represented by subhedral and anhedral crystals of pale yellow
color pleochroing to dark yellow color (Fig. 4, b) and forms
an amount up to 13% of rock composition as showing in (Ta-
ble 3). It is often colorless under ordinary light with two set of
cleavage. On other hand, augite is altered to chlorite and epi-
dote. Hornblende. It is represented by subhedral to anhedral
crystals of medium grained, it is characterized by brownish
in color, sometimes showing destroyed, which it is up to 0.78
mm in length and 0.44 mm in width and varying in volume
from 14.94% to 16.6% of rock composition. It has two sites of
cleavage (Fig. 4, b), sometimes hornblende altered to chlorite.
Quartz. It is represented by anhedral crystals up to 0.38 mm
in length and 0.18 mm in width. As well as, the crystals are
filing the interstitial spaces of most mineral constituents as
shown in Fig. 4, b. It is manly ranging from 3.049% to 4.59%
of the rock composition (Table 3). Biotite. It is represented by
subhedral crystals up to 3.4% of rock composition (Table 3),
it is characterized by pale yellowish crystals and pleochroing
often to brown color. Sometimes biotite is altered to chlorite
and epidote. Chlorite and epidote. They are represented by
green to pale green crystals. It occurs as secondary mineral
mainly, occur due to alteration of the mafic minerals, chlorite
covers about 5.25-6.25 % of rock composition, while epidote
covers about 1.7-1.88% of rock composition (Table 3). Iron
oxides. They are represented by dark grains associating within
the mineral constituents. Apatite. It is represented by fine eu-
hedral crystals scattering within the hornblende.

II.1. Dokhan volcanic. It exhibits often porphyritic tex-
ture. According to QAP classification diagram of volcanic
rocks of Streckeisen (1976), it has been andesite in composition
(Fig. 5, b). It is composed essentially of plagioclase, hornblende
and biotite, with few amounts of quartz and alkali felspar. Iron
oxides are the accessory minerals. Sometimes it is character-

Table 2. Modal composition of metavolcaniclastic sequences.
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ized by porphyritic texture (Fig. 4, c). Plagioclase. It occurs as
andesine composition (An, —An, ), covering an area up to 59%
of main rock constituents. It is represented by euhedral to sub-
hedral crystals, up to 1.6 mm in length and 0.8 mm in width,
scerisite. Quartz. It covers an area up to 11% of rock constitu-
ents, occurs as fine-grained anhedral subordinate crystals and
distributed among other mineral constituents. Hornblende. It
is represented by subhedral to anhedral crystals, covers an area
ranging from 11% to 13% of mineral compositions of rock. It
is green in color pleochroing from green (=X) to pale brown
(=Y) and brown (=Z), it is partly or completely altered to chlo-
rite. Biotite. It occurs as flaky crystals, up to 0.4 mm in length
and 0.2 mm in width. Biotite covers an area ranging from 10%
to 14% of rock compositions, sometimes, it is altered to chlo-
rite (Fig. 4, c). Alkali feldspar. It occurs as fine to medium
grained, up to 0.04 mm in length and 0.02 mm in width. It
covers an area up to 5% of rock compositions, sometimes; it is
represented by microcline and orthoclase crystals associated
with other minerals of rock. Iron oxides. They are represented
by deep black grains scattering over the rock mineral constitu-
ents and disseminated within the different minerals. IL.2. Gab-
broic rocks. According to their modal composition as shown
in Table 5 the studied rock samples are plotted on plagioclase,
pyroxene and hornblende IUGS diagram, which it is given by
Le Maitre (2002), the gabbroic rocks are classified into pyrox-
ene hornblende gabbro and leucogabbro (Fig. 5, ¢).

I1.2.A. Pyroxene Hornblende Gabbro. It is characterized
by medium to very coarse-grained rock, showing often subor-
dinate ophitic and sub ophitic textures (Fig. 4, d). It consists
mainly of plagioclase, pyroxenes and hornblende. Chlorite and
actinolite present as secondary minerals. The accessory min-
eral is iron oxides. Plagioclase. It is represented by tabular-
euhedral to subhedral crystals, up to 3.2 mm in length and 1.6
mm in width, it has labradorite composition with anorthite
content ranging from (An,, to An,), covers about 60% of the
rock composition (Table 5). The plagioclase often shows al-
bite-Carlsbad twinnings, as well as it shows weak zonation and
intergrowth with pyroxene to show well developed ophitic and

Ta6nuua 2. MoganbHbIA cocTaB MeTaBYJIKaHN4YeCKux nocrnenoBaTesibHOCTEN.

nﬁﬁwrit?elr :;TE; Actinolite b|-||eor:g-e ngsig- Quartz Ol;? dne Epidote Apatite Chlorite Total
1 73 13.63 18.37 19.08 27.2 2.29 1.73 1.04 16.66 100
2 72 22.12 29.15 14.09 13.64 3.38 1.02 1.2 15.4 100
3 72b 14.63 17.37 20.08 25.22 2.27 1.73 1.04 17.66 100
4 71 22.12 29.15 14.09 13.64 3.38 1.02 1.2 15.4 100
Av 19.4 28.8 15.57 16.4 2.8 1.37 1.12 14.5 100
Table 3. Modal composition of metagabbro.
Ta6nuua 3. MoganbHi cocTaB MeTarabopo.
nﬁi?(lr :3::&': gioPc!,I’Zse Augite bl—ligr:g;e Quartz Chlorite Epidote c:;ci)c;]e Biotite Apatite Total
1 74a 55.6 11 14.94 4.59 6.25 1.76 4.02 2 0.4 100
70 53.4 12 16.6 3.04 5.25 1.88 5.57 1.6 0.66 100
70b 52.6 13 15.8 4.19 5.65 1.7 412 34 1 100
Av. 53.86 12 15.78 3.94 5.71 1.78 4.54 2.3 0.66 100
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Table 4. Modal composition of the andesitic rocks.
Ta6bnuua 4. MoganbHbIN cOCTaB aHAEe3UTOBbLIX NopoAa.

X.A.M. Asad, A.B. Hacmaskun / Useecmus YITY. 2020. Boin. 1(57). C. 7-25

Rock Sample Pla- Alkali Pyrox-

Horn- Musco- Iron

Quartz . Biotite ; : Chlorite Total
name number gioclase felspar ene blende vite oxide
57 1 58 8 - 13 10 - 3 2 100
. 61A 9 56 4 - 1 14 - 3.6 24 100
Andesite _ 12 -
63 8 59 5) 13 2 1 100
Av. 9.3 57.7 4 - 12 12.3 - 2.85 1.8 100
Table 5. Modal composition of the gabbroic rocks.
Tabnuua 5. MoganbHbIM cocTaB rab6ponaos.
Pyroxene _ O
Sample number Plagioclase - Olivine Horn Chlorite Ac_tlno Ir(_)n Total
Aug|te Hypersthene blende lite oxide
6 65 25 3.8 3 - 1 1 1.2 100
38A 67 23.6 4.4 22 - 1 0.8 1 100
Leucogabbro

39 69 25 2.6 23 - 0.2 0.4 0.5 100
40 68 24 2.3 2 - 0.4 1 1.7 100
Average value 67.25 24.4 3.3 24 - 0.7 0.8 1.1 100
Pyroxene-orn- 55 60 18 4 - 13 26 1 14 100

blende Gabbro ’ '

sub-ophitic textures (Fig. 4, d). Pyroxenes. It is represented
by augite and little amount of hypersthenes, covers about 22%
of the rock composition. Augite. It is represented by euhedral
to subhedral crystals, up to 1.76 mm in length and 1.2 mm
in width. Sometimes, it is partly altered to chlorite. Hyperst-
hene. It is represented by anhedral crystals, covers about 4 %
of the rock composition. It is characterized by pale to green
pleochroism and parallel extinction. Occasionally, it fills the
interstitial spaces between the mineral constituents sometimes
as a rim (Fig. 4, e). Hornblende. It is represented by euhedral
to subhedral crystals, up to 1.6 mm in length and 0.7 mm in
width. It covers about 13% of the rock composition. Often, it
is characterized by brown in color with strong pleochroism
from green to brown generally; it shows two sets of cleavage
(60-120) and high relief, sometimes it is altered to chlorite and
actinolite. Chlorite. It is generally represented by subhedral
crystals, with green to pale green colored as secondary miner-
al, associating with pyroxene. Iron oxides. They are represent-
ed by cubic black crystals, often occur as fine grains scattering
over the rock mineral constituents, disseminated within the
different minerals.

I1.2.B. Leucogabbro. This type consists mainly of pla-
gioclase, pyroxenes and olivine. On the other hand accesso-
ry minerals are iron oxides and apatite. While actinolite and
chlorite occur as secondary minerals. Sometimes, it exhibits
subordinate ophitic to sub-ophitic textures (Fig. 4, f). Pla-
gioclase. It is represented by euhedral to subhedral crystals up
to 1.8 mm to 2.2 mm in length and 1 mm to 1.1mm in width.
It covers ranging from 65% to 69% by volume of the rock con-
stituents; it has labradorite to bytownite compositions with an-
orthite content (An,-An_j). Occasionally, it is characterized
by albite and Carlsbad twinnings. Sometimes, it shows weak
zonation and occurs within pyroxene showing well develop
ophitic and sub-ophitic textures (Fig. 4, f). Pyroxenes. There
are two main types, clinopyroxene (augite) and orthopyroxene
(hypersthene), they cover about from 27.6% to 28.8% of the

rock composition. Augite is more present than hypersthene. It
occurs as subhedral to anhedral crystals, up to 2 mm in length
and 1.4 mm in width. It covers about from 23.6 % to 26 % of
the rock composition. Augite is characterized by pale green
pleochroism. On the other hand, orthopyroxene is mainly hy-
persthenes covers up to 4.4% of the rock composition, which
occurs as subhedral crystals filling the interstitial spaces be-
tween the mineral constituents. Olivine. It occupies about
from 2.2% to 3% of the rock composition. Olvine is represent-
ed by subhedral crystals up to 1.6 mm in length and 0.6 mm in
width. Sometimes, it is fractured and altered. The fractures are
filed by opaque minerals. It is often rimmed by pyroxene (hy-
persthene) and actinolite (Fig. 4, f). Iron oxides. They occur as
medium to course deep black grains scattering over the rock
mineral constituents and disseminated within the different
minerals. Actinolite. It occurs as secondary minerals, accord-
ing to altered primary minerals along the margins of pyroxene
and olivine. Chlorite. It is represented by subhedral crystals
with pale green colored as secondary mineral after pyroxene.

IL.3. Early orogenic granites. They comprise essentially
the tonalite and granodiorite, according to their modal com-
position (Table 6), plotted on QAP diagram of Streckeisen
(1976), Fig. 5, d.

I1.3.1. Tonalite. It is represented by plagioclase, quartz,
biotite and hornblende, while sphene, zircon and iron oxide
occur as accessory minerals, on the other hand chlorite occurs
as secondary mineral. Plagioclase. It is represented by andes-
ine in composition (An,, ) ranging from 49.6% to 52.4% of
the rock mineral constituents. It occurs as euhedral and subhe-
dral prismatic crystals up to 0.23 mm in width and 0.8 mm in
length, characterized by Carlsbad twinning (Fig. 4, g). Quartz.
It covers area ranging from 28% to 32.5% of the rock mineral
constituents. Occasionally, it is occurred as anhedral crystals
with different sizes, displaying often wavy extinction (Fig. 4,
h). Biotite. It covers an area up to 7% of the rock mineral con-
stituents. It occurs as euhedral to subhedral crystals up to 0.4
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Table 6. Modal composition of early orogenic granites.
Tabnuua 6. MoganbHbIM COCTaB paHHUX OPOreHHbIX FPaHUTOB.
SEUID Quartz . FE Alkali felspar Biotite Hornblende Sphene Chlorite Irc_)n Total
number gioclase oxide
Tonalite
42 31.9 51 6 - 2 2.1 100
65 30.5 50.6 4 55 - 1.5 1.9 100
69A 25 50 1.6 7 10 1 2 34 100
79 325 49.6 4 5 6 - 1 1.9 100
Av. 30 50.3 3.15 6 6.5 0.25 1.6 2.3 100
Granodiorite
21 31 47 14 ® 1 - 2 1 100
23 35 45 15 1 1.6 0.4 0.5 1.5 100
26A 28 48 17 4 1 - 1 1 100
28A 27 49 16 4 0.9 - 2 1.1 100
31A 30 44 18 5) 1 - 1 1 100
46 31 42 19 4 1.6 0.3 0.6 1.5 100
66 26 50 16 5] - - 1 100
75 32 42 17 6 08 - 1.2 100
76 34 46 15 1 1.6 0.4 0.5 1.5 100
Av. 304 45.9 16.3 4 1 0.12 1.3 1.16 100
Table 7. Modal composition of the late to post orogenic granites.
Ta6nuua 7. MoaanbHbIN cocTaB NO3AHUX NOCTOPOreHHbIX FPaHUTOB.
Sample Quartz Plagi Kteldspars I Musco- . L
number gioclase Monz_o- Ortho- Perthite Biotite vite Chlorite  Actinolite Total
granite clase
Monzogranite
1 28 33 20 6 9 1 2 - 1 100
4 30 25 25 5 10 1 1 1.5 1.5 100
1 27 30 22 6 11 2 - 1 1 100
13 28 32 23 4 9 3 - 0.5 1.5 100
16 25 26 30 3 9 4 1 1 1 100
28B 23 30 32 3 9 1 1 - 1 100
33A 25 32 29 6 7 1.5 - - 0.5 100
35 27 33 27 3 8 1 - - 1 100
52A 32 29 26 3 6 1 0.5 0.5 1.5 100
54 30 26 24 5 10 1 1 1.5 1.5 100
61B 30 31 23 2 9 8] - 0.5 1.5 100
74B 28 32 26 4 8 1 - - 1 100
78 29 27 27 5 8 1 - 1 2 100
Av. 27.8 29.7 25.7 4.2 8.7 1.7 0.5 0.6 1.12 100
Alkali feldspar granite
14A 31 6 7 1 53 - 1 - 1 100
19A 26 2 5) - 60 - 5 - 2 100
33B 39 1 8 - 49 - 2 - 1 100
36 30 5 10 1 50 - 25 - 1.5 100
52B 40 3 7 - 48 - 1.5 - 0.5 100
Av. 33.2 34 74 0.4 52 - 24 - 1.2 100
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Table 8. Modal composition of the investigated dikes.
Ta6nuua 8. MoganbHbIM cocTaB UccriefoBaHHbIX AaekK.

X.A.M. Asad, A.B. Hacmaskun / Useecmus YITY. 2020. Boin. 1(57). C. 7-25

Serial Pla- Alkali fel-

Horn- Pyrox- Bio- Musco- Iron

Rock name number Quartz gioclase spar blende ene tite vite oxide Chlorite Total
9 35 25 33 = = 1 3 3 =
Granitic 50 30 37 23 2 - 3 1 3 1 100
dikes 26C 34 24 36 = = = 3 3 = 100
Av. 33 28.7 30.6 0.67 - 13 2.33 3 0.3 100
19B 8 57 = 17 = 11 = 5 100
Andesitic 19C 9 60 - 15 - 10 - 4 2 100
dike 19D 7 58 = 18 = 12 = 4 1 100
Av. 8 58.3 - 16.7 - 11 - 433 1.7 100
43A 32 25 33 = = 3 4 3 = 100
Rhyolitic 43B 33 26 32 - - 2 3 4 - 100
dike 43C 34 23 34 = = 4 2 3 = 100
Av. 33 24.7 33 - - 3 3 33 - 100
14B 1 62 = = 31 = = 2 4 100
Basaltic 33c 2 66 - - 28 - 1 3 100
dike 31B 1 66 = = 29 = = 3 1 100
Av. 1.7 64.7 - - 29.3 - - 2 2.7 100

mm in length and 0.2 mm in width of pale brown color, strong
pleochroic to deep brown color (Fig. 4, g). Hornblende. It oc-
curs as subhedral and anhedral crystals associated with quartz
and plagioclase crystals, in filtered often by quartz crystals and
covers up to 6% of the rock mineral constituents. It is charac-
terized by two sets of cleavage and yellowish green color (Fig.
4, h). Sphene. It is represented by variable contents, covers an
area up to 1% of the rock mineral constituents as prismatic
crystals up to 0.1 mm in length and 0.08 mm in width . Iron
oxides. They are represented by deep black grains scattered
over the rock mineral constituents and disseminated within
the different minerals. Chlorite. It occurs as secondary min-
eral after biotite in most cases or hornblende as green bands
often parallel with the cleavage of biotite crystals.

I1.3.2. Granodiorite. It is composed mainly of plagioclase,
quartz and orthoclase as essential minerals, while apatite, bi-
otite and iron oxide represent the accessory minerals; on the
other hand chlorite occurs as secondary mineral. Plagioclase.
It is mainly ranging in composition from oligoclase (An )
and andesine (An,, ) in composition. It covers an area up to
50 % of the main mineral of the rock constituents, represented
by euhedral and subhedral crystals up to 1.2 mm in length and
0.7 mm in width, showing Carlsbad twinning’s of plagioclase
(Fig. 4, 1). Quartz. It covers an area up to 36% of the main rock
constituents, represented by anhedral crystals, sometimes,
filling the interstitial spaces of the mineral constituents, char-
acterized by showing wavy extension, as well as fine grained
crystals associated with other minerals such as plagioclase and
biotite (Fig. 4, i). Orthoclase. It covers area ranging from 14%
to 19% of the rock composition, represented by medium to
coarse subhedral crystals up to 1 mm in length and 0.6 mm in
width (Fig. 4, j). Biotite. It occurs as flaky crystals, covers an
area up to 6% of the main rock constituents. It is characterized
by one set of cleavage, enclosing some iron oxide. It is observed
also, as fine biotite crystals enclosed by the plagioclase (Fig. 4,

i), sometimes, some crystal of biotite partly altered to chlorite.
Hornblende. It is represented by euhedral crystals up to 1 mm
in length with 0.6 in width, covering an area up to 1.6% of rock
composition and characterized by strongly pleochroic green
(=X) to deep green (=Y) and brown (=Z) colors. Sphene. It is
represented by subhedral crystals up to 0.09 mm in length and
0.04 mm in width. It covers an area ranging from 0.1% to 0.4%
of the main rock constituents, enclosed by plagioclase crystals.
Iron oxide. It is represented by deep black grain scattering
over the rock mineral constituents and disseminated within
the different minerals. It covers an area up to 1.5 % of the rock
composition (Fig. 4, i). Chlorite. It occurs as secondary min-
erals after alteration process of biotite and hornblende crystals.

I1.4. Late to post orogenic granites. According to modal
composition of the late to post orogenic granites given in Ta-
ble 7 and plotting on QAP diagram of Streckeisen (1976), they
have composition of monzogranite and alkali feldspar granite
(Fig. 5, e).

I1.4.1. Monzogranite. It is composed mainly of alkali
feldspar, plagioclase, quartz, muscovite and biotite as essen-
tial minerals, chlorite as secondary minerals, iron oxides, apa-
tite and sphene as accessory minerals. Alkali feldspars. They
cover about 43% of the rock composition as shown in Table
7. They are represented often by microcline and orthoclase as
well as microcline perthite determined as vein and flaky types
(Fig. 4, k). The microcline crystal has often cross-hatching
twinning, covering an average about 30% of rock composition
(Table 7). It occurs as subhedral and platy crystals up to 1.6
mm in length and 0.9 mm in width. On the other hand, ortho-
clase crystal occurs as euhedral to subhedral crystals up to 1.2
mm in length and 0.65 mm in width, enclosing some sphene
fine-grain crystals. It covers about 4.25% of rock composition.
The flaky microcline perthite is represented by many of flaky
albite crystals distributed over the microcline crystal, cover-
ing about 8.6% of mineral constituents of rock. Plagioclase. It
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Figure 4. Photomicrographs showing actinolite mineral (Ac) within some fine grains of plagioclase (P), quartz (Qz) and hornblende
(Hb) in actinolite-hornblende schist (a); plagioclase (P) within large corroded grain of augite (Px), chlorite (Ch) and biotite (Bt) in the
metagabbro (b); phenocrystal of plagioclase (P) surrounded by fine grains groundmass to show porphyritic texture in andesite (c); sub-
hedral hornblende (Hb) enclosing with albite and Carlsbad twins of plagioclase (P) in pyroxene hornblende gabbro (d); augite grain (Px)
inclosing grains of plagioclase (P) to show ophitic texture (e); olivine (Ov) growing with plagioclase (P) in leucogabbro (f); subhedral
crystals of biotite (Bt) associated with Carlsbad crystal of plagioclase (P) in tonalite (g); anhedral crystal of quartz (Qz) associated with
hornblende (Hb) in tonalite (h); albite twin plagioclase (P) associated with quartz grains (Qz) and flakey of biotite (Bt) in granodiorite
(i); subhedral crystal of orthoclase (Or) in granodiorite (j); flaky of strain microcline perthite (M) associated with subhedral crystal of
orthoclase (Or) in monzogranite (k); flaky of biotite (Bt) associated with Carlsbad twin of plagioclase (P) in monzogranite (l); albite of
plagioclase (Ab) enclosed in microcline of vein perthite to show rapakivi texture in alkali feldspar granite (m); big crystal of muscovite
(Ms) with minor crystals of iron oxides (In) scattered in alkali feldspar granite (n); subhedral crystal of plagioclase (P) associated with
alkali feldspar, quartz crystal (Qz) and muscovite (Ms) in the granitic dike (0); euhedral crystal of plagioclase (P) partly altered to serisite
associated with biotite partly altered to chlorite (Bt), hornblende crystal and fine grains of iron oxides (In) in the andesite dikes (p);
microcline vein perthite (M) surrounded by fine grains of quartz (Qz) to show porphyritic texture in the rhyolite dike (q); fine-grained
plagioclase crystals (P) associated with pyroxene crystals (Px) and fine grained of iron oxides (In) in the basalt dikes (r). (C.N.).
PucyHok 4. ®oTtorpacdum wnucos, nokasbiBatowme akTuHonut (Ac) B arperate Menkux 3epHax nnarumoknasa (P), kBapua (Qz) porosou
obmaHku (Hb) B cnaHue akTMHONMTPOroBooGMaHKOBOM craHLe (a); nnarvoknas (P) B KpynHOM KoppoAnpoBaHHOM 3epHe aBruta (Px),
xnoputom (Ch) u 6uotutom (Bt) B MeTara66po (b); heHokpucTann nnarmoknasa (P), okpy>keHHbI MENKO3epPHUCTON OCHOBHOW MaccoMu,
AEeMOHCTpUpYoLWMIiA NopdupuToByO TEKCTYPY B aHAe3uTe (c); cybreapanbHan poroBas o6maHka (Hb), okpyxxeHHas anb6uTom u kap-
ncb6aackumu gBoMHUKaMu nnarvoknasa (P) B nupokceH-poroBoo6MaHkoBoM ra66po (d); 3epHo aBruta (Px), cogepxalyee 3epHa nna-
rmoknasa (P), aemoHcTpupytolee ocutToBylo TEKCTYPY (e); onuBuH (Ov), cpacTarowumiica ¢ nnarnoknasom (P) B nemkora66po (f); cy6-
regpanbHble KpucTannbl 6uoruta (Bt), B accoumauuu ¢ kapnc6aackum kpuctannom nnaruoknasa (P) B ToHanuTe (r); nauomopdHbIn
KpucTann kBapua (Qz), B accoumnauumn c poroBoinn o6maHkon (Hb) B Tonanute (h); anb6utoBbI ABOMHMK Nnarnoknasa (P), B accouna-
uum ¢ 3epHamm kBapua (Qz) n neiictammn 6uotuta (Bt) B rpaHoamnopurte (i); cybreapanbHbIi KpucTann optoknasa (Or) B rpaHoanopuTte
(j); medopmupoBaHHbIN MUKPOKNMHOBOW nepTuT (M), B accouunaumm ¢ cybreapanbHbIM Kpuctannom oprtoknasa (Or) B MOHLOrpaHuTe
(k); neicT 6uoTuTa (Bt), B accoumaumu c kapncbaackum asoriHMkomM nnaruoknasa (P) B moHuorpaHute (l); anb6uT (Ab), 3aknio4eHHbIN
B XXWUIbHbIN MUKPOKITMH, AEMOHCTPUPYIOLUUIA CTPYKTYPY panakuBu B LLENIOYHOM MONIeBOM LwwnaTe (M); 60NbLION KPUCTana MyckoBuTa
(Ms) ¢ Menkumu KpucTtannamm okcupaosB xernesa (In), paccesiHHbIX B LLENOYHO-NOMEBOLNaTOBOM rpaHuTe (n); cy6regpanbHbIi KpuU-
ctann nnarvokna3sa (P), B accoumauum c LenoYyHo-noneBownaToBbIM rpaHUToM, kBapuem (Qz) u myckosuTom (Ms) B rpaHUTHOW falike
(0); namomopdHbIN KpucTann nnarvoknasa (P), 4acTUYHO aMeLLeHHbIN Cepu3MTOM B accoumauum ¢ GUOTUTOM, YaCTUYHO aMeLLeHHbIN
xnoputom (Bt), a Takke KpucTannbl pOoroBo 06MaHKu U Meskue 3epHa okcuaoB xernesa (In) B aHae3nToBbIX Aankax (p); XKunbl MUKPO-
KnuHa-neptuta (M), oKpy>XeHHbIN MenKUMK 3epHamMu KBapua (Qz), AeMOoHCTpupyoLme NophupuToByO TEKCTYPY B PUONTMTOBON Aaiike
(g); Menko3epHUCTbIe KpUcTansbl nnarvoknasa (P), cBsizaHHble ¢ KpUcTannamMu nupokceHa (Px) n menkosepHucTble oKCcuabl Xenesa
(In) B paitkax 6aszansra (r). (C.N.).
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occurs as oligoclase crystals in composition, which it is vary-
ing from (An ,) to (An, ), covering about 29.5% of the rock
mineral constituents. It is represented by euhedral to sub-
hedral crystals up to 1.6 mm in length and 0.8 mm in width
exhibiting often Carlsbad twinning (Fig. 4, 1), while primary
zonation is less common, some crystals enclose some opaque
minerals such as iron oxides and also infiltrated by quartz and
biotite to form subordinate poikilitic texture. Quartz. It occurs
as anhedral crystals up to 0.85 mm in length and 0.44 mm in
width, covering about 27.8% of the rock composition as inter-
stitial components, as well as minor minute’s crystals distrib-
uted over all the mineral composition as seen in Muscovite. It
covers an area up to 0.5% of the rock constituents as show in
Table 7. It is represented by flaky crystals up tol mm in length
and 0.6 mm in width, probably developed during alteration of
rock by the late magmatic reaction, characterized often by high
interference color and reacted rims. Sometimes, it is altered
to chlorite crystals (Fig. 4, 1). Biotite. It is represented by eu-
hedral to subhedral crystals, covering about 1.5% of the main
rock constituents, characterized by one set of cleavage, associ-
ated with the plagioclase, quartz crystals and partly altered to
chlorite (Fig. 4, I). Chlorite. It occurs as secondary mineral,
after alteration of biotite and muscovite, with pale green color
in most cases (Fig. 4, 1). Iron oxides. They are represented by
deep black grains scattered over the rock mineral constituents
and disseminated within the different minerals. They occur
with considerable value up to 1 % of the rock composition.
Sphene. It is represented by fine grain crystal, covering about
0.2% of the main rock constituents and associated with differ-
ent mineral compositions of rock. Apatite. It occurs as euhe-
dral prismatic crystal enclosed essentially in the alkali feldspar
crystals.

I1.4.2. Alkali feldspar granite. It consists mainly of alka-
li-feldspars, quartz, plagioclase and muscovite. Biotite is less
common. On the other hand, sphene and iron oxides are the
main accessory minerals. While chlorite is the main secondary
mineral. Alkali feldspars. They cover an amount of 59.8 % of
the rock composition as showing in (Table 7). They consist es-
sentially of microcline, microcline perthite and orthoclase (Fig.
4, m). Microcline covers about 7.4% of the rock composition.
It is represented by subhedral or rectangular crystals up to 1.8
mm in length and 1.2 mm in width. It shows clear cross-hatch-
ing twinning. Sometimes, it is partly altered to kaolinite, as
well as it encloses plagioclase and quartz crystals. On the oth-
er hand, microcline perthite is covers about 46% of the rock
constituents. It occurs as subhedral to anhedral platy crystals,
reaching up to 2.4 mm in length and 1.6 mm in width. Occa-
sionally, microcline perthite mantled by small crystal of pla-
gioclase to show rapakivi texture (Fig. 4, m). Orthoclase is the
less common constitution, which is covers about 6.4% of rock
composition. It is represented by subhedral to anhedral crys-
tals up to 1.2 mm in length and 0.8 mm in width. The perthites
are usually occurring as vein and patchy perthites. Quartz. It
covers about 33.2 % of rock constituents (Table 7). It is repre-
sented by subhedral to anhedral crystals of various shape and
size (Fig. 4, m), it characterized by wavy exctential, sometimes
it fills the interstitial spaces of the rock composition. It reaches
about 1.4 mm in length and 0.9 mm in width. Plagioclase. It
occurs as euhedral to subhedral prismatic crystals. It reaches
up to 2 mm in length and 1.2 mm in width, with anorthite con-
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tent (An,) of albite composition. It covers about 3.4 % of the
rock composition (Table 7). Most of plagioclase crystals show
albite twinning (Fig. 4, m), but Carlsbad less common twin-
ning. Occasionally, the plagioclase albite twinning is tilted due
to deformation. As well as, the albite composition sometimes
shows as rim-like surrounded crystals of microcline or perthite
to show well developed rapakivi texture. (Fig. 4, m). Musco-
vite. It is represented by euhedral and subhedral flaky crystals.
It reaches about 2 mm in length and 1.2 mm in width, and cov-
ers about 2% of the rock composition (Table 7). Occasionally,
it is partly or completely altered to chlorite particular along the
plans of cleavage in banding like shape. It is corroded often by
groundmass (Fig. 4, n). Sphene. It is represented by prismat-
ic crystals of notably high refractive indices, up to 0.6 mm in
length and 0.3 mm in width, is the common accessory mineral,
up to 0.4 % of the rock composition (Table 7). It characterized
by pale yellow, commonly with grayish-brown shades, slightly
pleochroing to pale green and often associating with muscovite
aggregates. Iron oxides occur as black dots within the rock and
between the mineral constituents as shown (Fig. 4, n).

IL.5. Dikes. The different types of dikes occur in the study
area of composition varying from basic to acidic composition
(Table 8). The plotted modal composition of them on QAP di-
agram of Streckeisen (1976), According to these diagrams they
are classified into granitic, andesite, rhyolite and basalt dikes as
show (Figs. 5, £, g).

II.5.a. Granitic dikes. They consist of alkalifelspar, pla-
gioclase and muscovite minerals. Iron oxides are the accessory
minerals, but biotite is less common as shown in (Fig. 4, o).

IL.5.b. Andesite dikes. They consist essentially of pla-
gioclase (58.5%), hornblende (16%) and biotite (10.5%), with
few amount of quartz (8.5%). Iron oxides are the accessory
minerals as shown in. (Fig. 4, p).

IL.5.c. Rhyolite dike. These dikes consist of alkali feldspar
(36%), quartz (31%) and plagioclase (23%) composition with
minor amount of muscovite. On the other hand, iron oxides
are the main accessory minerals as shown in. (Fig. 4, q).

II.5.d. Basalt dikes. These types occur as fine-grained
rocks composed mainly of plagioclase (65.3%) and augite
(29.35%). Chlorite is the main secondary mineral. The acces-
sory minerals are iron oxides as shown in. (Fig. 4, r).
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Figure 5. Plot of the investigated metagabbro on IUGS nomenclature for gabbroic rocks of Le Maitre classification diagram, 2002 (a);
modal composition of the investigated andesitic rocks on QAP of Streckeisen volcanic classification diagram, 1976 (b); the investigated
gabbroic rocks on IUGS nomenclature for gabbroic rocks of Le Maitre classification diagram, 2002 (c); the modal composition of the
early orogenic granitic rocks on QAP diagram of Streckeisen, 1976 (d); modal composition of the investigated late orogenic granites on
QAP of Streckeisen classification diagram, 1976 (e); QAP of Streckeisen diagram, 1976, for the investigated granitic dikes (f); QAP of
Streckeisen classification diagram, 1976, for the study volcanic dikes (g).

PucyHok 5. 'pacdmk nccnegyemoro metarab6po no HomeHknartype IlUGS gns rab6po-nopoa knaccudukauum Le Maitre, 2002 (a); mopganb-
HbIA cOCTaB UccneAoBaHHbIX aHAEe3UToBbIX nopoa no QAP BynkaHuYeckou knaccudumkaunoHHown anarpammbl LLTpekenseHa, 1976 (6);
ncecnepoBaHHble rabbpo-nopoabl no HomeHknarype IUGS ans ra66po-nopopn knaccudukauum Le Maitre, 2002 (c); moganbHbIN cocTaB
paHHeoporeHHbIX FPaHUTHLIX Nopop Ha Anarpamme QAP LUTtpekenseHa, 1976 (r); MoganbHbIN cocTaB UCCEAO0BaHHbIX NO3AHEOPOreHHbIX
rpaHutoB no QAP knaccucdmkaumoHHon anarpammel LLTpekensena, 1976 (e); QAP anarpammebl LLTpekensena, 1976, aona nccnegoBaHHbIX
rpaHuTHbIX Aaek (f); QAP knaccudmkaumoHHon anarpammel LLUitpekensena, 1976 r., Ans nsyyeHus BynKaHUYeCcKnX Aaek (r).
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Conclusion

Um Taghir area is located in the Central Eastern Desert
of Egypt on the Qena-Safaga road. The Qena-Safaga shear
zone one of the most important structural occurrences in Cen-
tral Eastern Desert of Egypt. It is dominated by metamorphic
complex and they are intruded by granitic rocks. As well as,
Um Taghir is represented by island arc related rocks and late
to post tectonic magmatism. The island arc related rocks are
represented by metavolcaniclastic rocks and metagabbro. Me-
tavolcanoclastic rocks are considered as the older rock units
of the study are and intruded by the metagabbro. Whereas the
late to post magmatism is represented by (dokhan volcanic,
gabbro, tonalite-granodiorite, monzogranite, alkali feldspar
granites and different types of dikes). Usually, the gabbroic
rock is bearing ilmenite lenses or bands in the bottom of the
layered; this is related to magma rich of iron oxides. Petro-
graphically, island arc assemblage is classified in to actinolite
hornblende schist and metagabbro that show quite different
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of their content in plagioclase, hornblende, augite, quartz and
biotite. Occasionally, the late to post magmatism represented
by (andesite, gabbro, tonalite, granodiorite monzogranite, al-
kali feldspar granites and different types of dikes). Andesite
consists of plagioclase, quartz, alkali feldspar and hornblende.
Gabbroic rocks are represented by pyroxene hornblende gab-
bro and leucogabbro. They show quite different of their content
in plagioclase, pyroxene and clear difference in the content of
both olivine and hornblende in both of them. While tonalite
and granodiorite that show quite different of their content in
plagioclase, quartz, hornblende, alkali felspar and biotite. On
the other hand, monzogranite and alkali feldspar granite, they
show plagioclase is varying from oligoclase to albite; K-feld-
spars, quartz and muscovite are relatively more abundant in
the alkali feldspar granite. Finally, the different types of dikes
classified into granite, andesite, rhyolite and basalt dikes con-
sist of the different mineral compositions.
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[eorornyeckme n nerporpapmyeckme MCCAEAOBAHUsI B paioHe
Ym Tarup LleHTpaabHOM Yactm BocroyHom nycruiHm, Ervner

Xamgm Axmep Moxamen ABAL,
Anekcen Banepbesny HACTABKUH

HOxHbIN thegepanbHbin yHUBepcuTeT, PoctoB-Ha-[oHy, Poccus

AHHOTaums1

Parton ¥YM Tarup pacrionoxeH Ha ceBepHOII KpaiiHell rpanuie CpenHe-Bocrounoit nyctoiay ErunTa Ha samage ro-
pona Cadpara. YM Tarup npepcTaB/ieH CKalaMi, CBS3aHHBIMY C OCTPOBHOI JYTOI U TTO3/JHIM TeKTOHUYIECKIM Mar-
MatusMoM. [opHbIe TTOPOAbI, CBSI3aHHbIE C OCTPOBHOI AYTOM, IPeACTaBIeHbl METABY/IKAaHNIECKMMI IIACTAMU U
MeTarab6poBbIMI IOPOAAaMI. MeTaBy/IKaHOK/IACTIYECKIIe TIOPOMIbI CUUTAIOTCS 60/Iee CTapbIMU JIUTONIOTNYECKUMU
eMHNLIAMI UCC/IeOBAHNA UHTPYAVpPYeMble MeTarab6po. OT 03Hero 10 IMOCTTeKTOHMYECKOTO MarMaT3Ma Ipeji-
CTaBJICHBI BY/IKAHUTBI JOXaHCKOJI CBUTBIL, rab0PO, TOHAIUT- TPAHOVOPUT, MOHIJOTPAHNT, LIIe/IOYHOI IO/IEBOIT LIITIaT
U pasjM4Hble TUIBI faeK. Kak mpaBuio, rab6poBas mopoja sAB/IAeTCs HOCUTEIeM VIbMEHUTOBBIX JIMH3 MU TI0JI0C
B HIDKHEI YaCT! CTIOUCTBIX CTIOEB; 9TO CBSA3aHO C MarMoii, 6oraToit okcupamu xenesa. Ilempozpaduuecku, cocras
OCTPOBHOII [T MOApa3fie/isIeTCsl Ha aKTUHOUT-POrOBOOOMAHKOBBIII CTIaHel] M MeTarabopo, 4To IMPUCYTCTBYET B
Pa3HBIX 3HAYEHMAX B IUIATMOK/Ia3e, POroBoil 0OMaHKe, aBrUTe, KBaplie 1 6uoTtute. VI3penka Mo3gHMIT M TEKTOHNYe-
CKMIT MarMaTusM IpeicTaB/IeH aHIe3UTOM, rab0po, TOHAIUTOM, TPAHOLUOPUTOM, MOHLIOTPAHUTOM, I[eJIOYHO-II0-
JIEBOILIIIATOBBIM TPAHUTOM U Pa3IMYHBIMU TUIIAMM JaeK. AHJe3UT COCTOUT U3 IUIArMoKIIasa, KBapla, Lie/I0YHOTO
II0/IEBOTO LITIATa ¥ POroBoit 06MaHKu. [a66poBble MOPO/BI IPeCTaB/IeHbI MIPOKCEHOBBIMY POTOBBIMY OOMaHKaMU
rab6po u neiikorab6po. OHU MPUCYTCTBYIOT B PA3HOM COfIep>KaHUM B IUIATMOKIIa3e, IIMPOKCEHE 1 IEMOHCTPUPYIOT
sIBHbIE Pa3HOITIACUSA B COJ€PXKAHNUM, KaK OJIMBIHA, TaK Y POrOBOJl 0OMaHKM y 000MX 13 YKa3aHHBIX. B TO Bpems Kak
TOHA/IUT Y TPAHOJMOPUT IIPUCYTCTBYIOT B JOBOJIBHO PAa3HBIX 3HAYEHAX B IJIATMOK/Ia3e, KBaplie, pPOroBoii 0OMaHKe,
IeJIOYHOM I10j/IeBOM Iumarte 1 6uoTute. C pyroit CTOPOHbI, MOHIIOTPAHNUT U IIeJIOYHO-IIOJIEBOIIIIATOBBIN TPAHUT
IIOKa3bIBAIOT, YTO IUIATMOK/Ia3 BapbUPYETCs OT OJIMTOK/Iasa 10 anbouTa; K-moessle MImmaTel, KBapl] 1 MyCKOBUT OT-
HOCHUTE/IbHO 60JIee PacIipOCTPaHEeHBI B IJe/IOYHOM I10/1eBOM IinaTe. HakoHelr, pas/iyHble TUIIBI Jaek, KIaccuguim-
POBAaHHBIX KaK IPaHNUTHbIE, aH/IE3UTOBbIE, PUOTUTOBBIE U 0a3a/IbTOBbIE [JAJIKI; OHM COCTOAT U3 PA3/IMYHBIX MIHE-
Pa/IbHBIX COCTABOB.

Kniouesvie cnosa: paiton Ym Tarup, nerporpadus, Bocrounas nycteins, Erumner.
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