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ABSTRACT 
 

The present contribution is dealt with the petrogenesis of the Tarr albitite masses at the southern Kid area, 
Sinai. Their spatial distribution is structurally controlled, where they are located on the contacts between the 
major thrust faults and characterized by marginal brecciation, carbonitization and prehnitization zones against 
their country rocks.  They are of economic value and mined for feldspar. Texturally, they exhibit equigranular 
and porphyritic varieties implying crystallization at diiifferent crustal depths (volcanic and subvolcanic 
environments). Microscopically, they are mainly composed of albite and quartz with some accessory phases 
such as zircon, apatite and opaques.  SiO2, Al2O3 and Na2O are the main chemical constituents. They exhibit, in 
general low trace-element contents (low LFSE, HFSE and REE). Statistically they are distinguished into three 
subgroups of different origins. The first subgroup (A) composed of more than 95% albite and represents a 
fractional crystallization product of parent monzonitic magma. Residuals calculated during mass balance 
fractional crystallization modeling suggest that the fractionated phases are mafic (hornblende, magnetite and 
ilmenite) and quartzofeldspathic components (K-feldspar, quartz, andesine and oligoclase). The squares of the 
residuals between the initial and final magma is quite reasonable (~0.039). The subgroup (C) represents a 
partially albitized post-orogenic, highly differentiated peraluminous calc-alkaline granite, while the subgroup 
(B) exhibits an intensive albitization indicating a most probable a metasomatic origin. The associated carbonates 
(dolomite and breunnerite) are confined only to the marginal parts of the hilly albitites and some small basic-
ultrabasic dykes and seem to be developed after the albitization. Subsolidus and post-albitization assemblage in 
the albitites of Wadi Tarr is prehnite-actinolite facies implying temperature of ~ 300C and pressure <2.6 kb.  
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Introduction 
 

The basement rocks at Kid area as a part of the northernmost exposures of the Pan African Arabian-Nubian 
Shield (ANS) is built up by multiphase deformed metavolcano-sedimentary sequences (e.g. Shimron, 1984; 
Furnes et al., 1985; Fowler et al., 2010), which later on intruded by gabbroic and granitic masses (Fig. 1a). 
Based on stratigraphy, the Kid volcano-sedimentary sequences were distinguished into four Formations 
(Shimron, 1980; 1984; Furnes et al., 1985), forming together the continental arc Kid Group (Fowler, 2010).  The 
southern part of the Kid Group is represented by the Tarr complex which is built up by compositionally variable 
low-grade volcano-sedimentary rock units and unique albitite masses, mainly located on the contacts between 
the major thrust faults (Fig. 1a). These albitites masses are of economic value and mined as a source of feldspar. 
They intrude the meta-greywackes, pelitic schists, metapyroclastics and marbles of the Heib Fm as well as the 
biotite-schists of the Tarr Formation (Bentor and Eyal, 1987).  

This work is focused on the petrology, geochemistry and petrogenesis of the Tarr albitites. Owing to the 
unusual composition of these rocks, considerable diversity of opinions dealing with their origin (magmatic 
versus metasomatic) exists (cf.  Shimron, 1975; Bentor and Eyal, 1987; Bogoch et al., 1987; El-Shazly and 
Hassanen, 1989; Soliman et al., 1992; Blasy et al., 2001; Azer et al., 2008).  Based on the available data, some 
constraints on their mutual relations and origins are outlined with special regard to the subsolidus and post-
albitization alteration of these rocks. 

 
Geologic setting: 

 
The Tarr basement Complex is the southern part of the Kid Group and covers an area of about 26.6 km2 

(Fig. 1a). It comprises deformed, low-grade metamorphosed volcano-sedimentary sequences of variable 
compositions: ignimbrite, pyroclastics (volcanic breccias and tuffs) of andesitic and dacitic composition, mixed 
carbonate-tuffaceous mudstones with some carbonate concretions and schist (Fowler et al., 2010). The 
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depositional environments of the Tarr metasediments have been discussed by many authors (e.g. Shimron, 1980; 
1981; 1983; 1984; Bogoch, 1990; Khalaf, 2004). The interpretation varied from marine to subaerial 
environments: a) shelf sediments or submarine fans and tidal flats (Shimron, 1980; 1981), b) forearc-
accretionary environment with some mélanges (Shimron, 1983; 1984; Bogoch, 1990), and c) subaerial alluvial 
fan deposits (Khalaf, 2004). 
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Fig. 1a: Geologic map of the Kid area with major faults (heavy lines) and main Wadis after Fowler et al. 
(2010). 

 
The characteristic feature of the Tarr Complex is the occurrence of conspicuous low to moderate relief 

albitite masses, which cover an area of about 1.2 km2 (Blasy et al., 2001) of the considered complex (Fig. 1b). 
The largest mass crops out at Wadi Tarr and the other smaller masses occur at Wadi El Fakh, the eastern 
entrance of Wadi Um Abram and Wadi El Hetymia (Fig. 1b). These albitite masses are highly jointed (Blasy et 
al., 2001) and characterized by marginal brecciation, carbonitization and prehnitization zones against their 
country rocks (Shimron, 1975; Bogoch et al., 1982; Bentor and Eyal, 1987; El-Shazly and Hassanen, 1989; 
Soliman et al., 1992; Azer et al., 2008). According to Soliman et al. (1992) the explosive and tectonic breccias 
which form the marginal zones around the albitite masses are composed of variably sized autochthonous angular 
fragments (few cm up to 10 m) and blocks in tuff carbonate matrix. On the other hand, Shimron (1983) 
considered these breccias as mélange. The associated carbonates (breunnerite and dolomite) occur as small veins 
and dykes (5 to 100 cm wide) and sheets of about 10 thick (Bogoch et al., 1982; 1986). Diabase dykes 
containing spherical patches of carbonates (mainly dolomite) intrude the Tarr albitites (Bogoch and Magarttiz, 
1983).  
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Fig. 1b: The studied Tarr albitite masses at the Wadi Kid area. 
 
In general, the distribution of the Tarr albitite masses is structurally controlled, where there is a spatial 

relation between them and the main thrust faults (cf. Fig. 1c) of the area (Fowler et al., 2010). The Tarr 
Complex is structurally subdivided into NE and SW parts (e.g. Reymer and Yogev, 1983; Shimron, 1984; 
Fowler et al., 2010), separated by a curved fault (Fig. 1c). The biggest hilly albitite mass of the area (Fig. 1c) is 
located at the intersection of the curved fault – which separates the NE and SW parts of the Tarr Complex- with 
the thrust contact between the Tarr Complex and Heib Formation (Fowler et al., 2010).     
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Fig. 1c: The main mesoscopic planar structural elements of the southern Kid area after Fowler et al. (2010). 
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Material And Methods 
 
Some representative samples have been selected for whole-rock chemical analyses, using XRF and ICP 

techniques. The powdered rock samples were prepared as fused beads and analyzed for major oxides and some 
trace elements against suitable standards using an XRF Wavelength Dispersive Spectrometer (Axios Advanced, 
PANalytical 2005) at The National Research Centre, Cairo, Egypt. Data were processed through advanced data 
treatment Software (Omnian and Pro trace). Loss of ignition (L.O.I) has been determined considering the loss of 
weight after ignition of the sample at 1000oC overnight.  Some trace elements including REE’s were analyzed 
by ICP technique at ACME Analytical laboratories LTD; Canada at very low detection limits for all elements 
(0.1 – 0.04 ppm). Geochemical data were processed using some software programs such as Minpet (Richard 
1997), Petrograph (Petrelli et al. 2005) and GCDkit (Janoušek et al. 2011). Statistical analyses of the 
geochemical data including principle component analysis and hierarchical cluster analysis is undertaken to 
detect the hidden structure and explain the impact of latent factors on the data, aiming to interpret the 
geochemical variability of the rock samples.  

The X-ray diffractometric analyses were done for determining the illite crystallinity and bo-parameter of 
illite-muscovite of the rock samples. For this, the samples were ground for about 3 min (Arkai, 1991) and the X-
ray parameters were measured on oriented powder <2 µm grain-size fraction. Then the samples were analyzed 
by XRD (BRUKUR D8 ADVANCE) at the Central Metallurgical Research and Development Institute, Cairo. 
The operating conditions were CuKα radiation at 40 kV and 30mA.  

 
Results: 

 
Petrography: 

 
In the present study, we examined the Wadi Kid albitites and olivine-diabase dykes that intruded the 

albitites. The albitites are light coloured rocks, variable in texture towards the east. At Wadi Tarr, the albitite is 
generally equigranular, whereas its texture at Wadi El Fakh, entrance of Wadi Um Abram, Wadi El Hetymia is 
porphyritic. The following albitites’ types can be distinguished based on their texture and mineralogy: 

 
Equigranular albitites: 

 
Most samples collected from Wadi Tarr show equigranular texture (Fig. 2a). They are medium-grained 

rocks composed largely of albite and minor quartz. Chloritized biotite is uncommon, and zircon, apatite and ore 
minerals are accessories. Minor calcite was observed specially in the samples at the periphery of the albitite 
mass (Fig. 2b). Almost pure albite is the most dominant mineral and occurs as euhedral to subhedral, unzoned 
crystals with average grain-size of ~ 0.8 mm. In samples, especially towards the east, two generations of albite 
were observed; coarse crystals variably altered and attain 2 mm across while the smaller ones are relatively fresh 
and in some cases they cut the coarser crystals appearing to be formed later. Coarse albite crystals sometimes 
contain small inclusions of albite, quartz and strongly chloritized biotite (Fig. 2c). Occasionally, microfractures 
cutting-across the twin planes of albite were observed.  

Pervasive sericite-muscovite alteration is dominant within some coarse albite crystals (Fig. 2d) giving them 
the brownish colour. Quartz also occurs in more than one generation, the strained quartz is typically anhedral 
and interstitial showing undulatory extinction, whereas the unstrained quartz is the main vug-filling mineral with 
carbonates. Chlorite is present in considerable amount both as infilling vugs and as pseudomorphs after biotite 
with separation of iron oxides during the decomposition of biotite (Fig. 2e). Other secondary products include 
actinolite-tremolite, epidote and titanite with traces of prehnite. Actinolite-tremolite and epidote usually occur as 
infilling vugs, or replacing pre-existing ferromagnesian minerals (Fig. 2f), while prehnite is formed at the 
expense of plagioclase (Fig. 2g). The fabric of the albitite in this exposure was affected by deformation as 
indicated by undulatory extinction of quartz and microfractures in albite.  
 
Porphyritic albitites: 

 
These albitites are fine- to medium-grained rocks, indicating their emplacement at higher level as compared 

to the equigranular albitites of Wadi Tarr. They exhibit a porphyritic texture (Fig. 2h) where albite phenocrysts 
with variable sizes (0.8-2.5 mm) set in a fine-grained matrix either as individual crystal or as clusters. The 
matrix is mainly made of albite laths with minor anhedral grains of quartz. Biotite is either absent or rarely 
present in the samples of Wadi El Fakh albitites, but it is largely replaced by chlorite and iron oxides. The 
accessories are similar to those present in the equigranular albitites. Albite phenocrysts are usually fresh except 
for occasional slight sericitization seen in the crystal’s core (Fig. 2i). No signs of zoning were observed. The 
albite crystals are highly corroded, strained, broken and show abundant fractures, which are filled with 
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secondary quartz and newly-formed albite (Figs. 2j and 2k) that precipitated as granular aggregates and extends 
irregularly into albite crystals. Albite crystals were strongly affected by deformation resulting in fracturing in 
the albite twin lamellae and subgrain development. Carbonates (mainly dolomite) were only recorded in the 
matrix of Wadi Um Abram albitites (Fig. 2l). Muscovite is the common secondary mineralization filling veinlets 
and vugs with quartz and albite (Fig. 2m). 

 

 
 
Fig. 2a: Medium-grained, equigranular albitites of Wadi Tarr. PPL. White bars = 1 mm for all photos.   
Fig. 2b: calcite crystals filling the space among the albite crystals from the Wadi Tarr albitites. CN.  
Fig. 2c: Coarse albite crystal enclosed small inclusions of albite, quartz and chloritized biotite from the Wadi 

Tarr albitites. CN. 
Fig. 2d: Coarse albite crystal pervasively altered to sericite-muscovite from the Wadi Tarr albitites. 
Fig. 2e: Biotite crystals partially or totally replaced by chlorite ± iron oxides from the Wadi Tarr albitites. PPL. 
Fig. 2f: Secondary amphibole replaced the pre-existing mafic minerals from the Wadi Tarr albitites. PPL. 
Fig. 2g:  Laths of prehnite formed after plagioclase from the Wadi Tarr albitites. CN. 
Fig. 2h: Porphyritic albitites from Wadi El Hetymia showing albite phenocrysts embedded in fine-grained 

matrix made of albite and quartz. CN. 
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Fig. 2i: Coarse albite crystal slightly altered to sericite from the Wadi Um Abram albitites. CN. 
Fig. 2j: Corroded and broken albite crystal with fractures filled with secondary minerals from the Wadi El Fakh 

albitites. CN. 
Fig. 2k: Highly strained albite phenocryst from the Wadi Um Abram albitites, CN. 
Fig. 2l: Dolomite crystallized in the matrix of the Wadi Um Abram albitites. CN.    
Fig. 2m: Muscovite filling the vugs with quartz and albite from the Wadi El Fakh albitites. CN. 
Fig. 2n: Pyroxene phenocryst is partially replaced by chlorite and carbonates from olivine-diabase. CN.   
Fig. 2o: Serpentinized olivine phenocryst enclosing fine opaque inclusions from olivine-diabase. PPL. 
Fig. 2p: Carbonate minerals commonly occur in the matrix of olivine-diabase and opaque minerals separated 
during the decomposition of olivine and crystallized at the edges of minerals. PPL. 
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Carbonate-bearing albitites: 
 
Carbonate minerals were observed in both the equigranular albitites of Wadi Tarr (Fig. 2b) and the 

porphyritic albitites of Wadi Um Abram. They are represented by calcite and dolomite; the latter is more 
common in the Wadi Um Abram albitites (Fig. 2l). Carbonate minerals often form fine to medium, anhedral 
aggregates or occur as subhedral to euhedral crystals, rarely showing twin lamellae.  These carbonate minerals 
seem to be of post-albitization phases as they cut or overprint on the albite crystals (Figs. 2b and 2l). They also 
crystallized in the space among the minerals and inside the veinlets.  

 
Olivine-rich diabase: 

 
It is characterized by porphyritic texture where large, corroded phenocrysts of clinopyroxene and serpentine 

pseudomorphs after olivine are embedded in an undifferentiated matrix. Plagioclase is the most common 
mineral occurring as lath-shaped microphenocrysts. It is extensively altered to saussurite and carbonates. 
Pyroxene phenocrysts are represented mainly by augite and partly or totally replaced by chlorite and carbonates 
(Fig. 2n). The pre-existing olivine (most probably foresterite) comprising up to 20% of the rock, is completely 
serpentinized and sometimes encloses fine opaque inclusions (Fig. 2o). Most irregular cracks of original olivine 
and existing now in the serpentine pseudomorphs are filled with carbonates (mainly magnesite). The matrix 
commonly includes carbonates (mainly magnesite) and opaque minerals; the latter often separated during the 
serpentinization of olivine and grew along the rock's fractures and at the edges of minerals (Fig. 2p).  

 
Geochemistry: 

 
Composition, statistical analysis and classification: 

 
The whole-rock chemical composition of the studied Tarr albitites is given in Tables 1, 2 and 3.  In general, 

they exhibit wide ranges of silica (80.23 – 66.87 wt %), Na2O (13.04 – 5.42), and Al2O3 (20 – 11.53 wt %). 
They contain low contents of CaO (< 1%), K2O (up to 0.21 wt %), Fe2O3 and MgO.  In fact, there is no clear 
compositional difference between the porphyritic and equigranular albitite varieties (cf. Table 1). 
 
Table 1: Representative whole-rock chemical composition (major oxides in wt. %) and Catanorm (wt. %) of the studied Tarr albitites, Kid 

area: Wadi El-Hatymia (WH), Wadi Um Abram (UB), Wadi El-Fakh (WF), and Wadi Tarr (WT).  
 Porphyritic Albitites Carbonate-

bearing 
Albitites 

Equigranular Albitites 

 WH1  WH2 WH3 WH4 UB1 UB2 WF1 WF2 WF3 WT1 WT2 
SiO2  68.25 79.60 74.34 80.23 68.50 71.41 70.08 73.67 68.01 77.95 66.87 
TiO2 0.33 0.16 0.30 0.15 0.30 0.17 0.39 0.25 0.34 0.16 0.38 
Al2O3 19.13 11.53 12.95 12.63 17.50 13.68 16.30 14.67 18.15 12.78 20.00 
Fe2O3 0.22 0.16 0.13 0.21 0.06 0.06 0.31 0.31 0.52 0.20 0.15 
MnO 0.02 0.01 0.01 0.01 0.01 0.002 0.01 0.01 0.01 0.003 0.003 
MgO 0.04 1.04 2.09 0.21 0.04 0.02 0.19 0.31 0.03 0.28 0.12 
CaO 0.52 0.38 0.22 0.41 0.39 0.36 0.48 0.48 0.61 0.48 0.49 
Na2O 10.93 6.88 9.78 5.42 11.34 12.76 9.46 10.16 13.04 7.61 11.34 
K2O 0.15 0.06 0.06 0.06 0.07 0.08 0.10 0.14 0.13 0.08 0.21 
P2O5 0.15 0.08 0.03 0.15 0.10 0.01 0.19 0.11 0.26 0.24 0.24 
L.O.I. 0.55 0.36 0.41 0.37 0.45 0.45 1.35 0.88 0.75 0.40 0.36 
Total 100.29 100.26 100.32 99.85 98.76 99.002 98.86 100.99 101.85 100.183 100.163 
Q 2.98 34.37 20.61 44.64 4.88 16.10 12.72 17.11 0.60 29.91 0.00 
C 0.42 0.00 0.00 3.60 0.00 0.00 0.23 0.00 0.00 0.00 0.83 
Or 0.84 0.35 0.34 0.36 0.40 0.45 0.58 0.80 0.71 0.47 1.18 
Plag 95.03 61.66 67.58 50.24 91.64 70.91 85.07 76.16 91.16 67.98 96.47 
Ab 93.50 61.26 67.58 49.17 91.64 70.91 83.94 76.16 91.16 67.51 95.65 
An 1.52 0.40 0.00 1.07 0.00 0.00 1.13 0.00 0.00 0.47 0.82 
Ne 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.47 
Ac 0.00 0.00 0.35 0.00 0.16 0.16 0.00 0.83 1.34 0.00 0.00 
Ns 0.00 0.00 5.04 0.00 1.94 11.58 0.00 3.46 5.23 0.00 0.00 
Hy 0.05 2.67 5.55 0.59 0.00 0.00 0.52 0.50 0.01 0.76 0.00 
Hm 0.15 0.11 0.00 0.15 0.00 0.00 0.21 0.00 0.00 0.14 0.10 
Ap 0.30 0.17 0.06 0.32 0.20 0.02 0.39 0.22 0.50 0.50 0.48 
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Table 2: Representative whole-rock chemical composition (trace elements in ppm) of the studied Tarr albitites, Kid area: Wadi El-Hatymia 
(WH), Wadi Um Abram (UB), Wadi El-Fakh (WF), and Wadi Tarr (WT).  

 Porphyritic Albitites Carbonate-
bearing 
Albitites 

Equigranular 
Albitites 

 WH1  WH2 WH3 WH4 UB1 UB2 WF1 WF2 WF3 WT1 WT2 
Ba 56 32 32 24 48 27 50 44 60 21 28 
Rb -- -- -- 0.5 -- 0.5 -- -- -- 1 2.3 
Sr 103 126 109 96 103 67 105 177 174 106 79 
Ga -- -- -- 19.6 -- 25.65 -- 15 -- 13 17 
Ta -- -- -- 1.2 -- 0.3 -- 1.4 -- 0.8 0.9 
Nb -- -- -- 27.2 -- 4.23 -- 19.1 -- 11.2 7.2 
Hf -- -- -- 8.7 -- 3.07 -- 8 -- -- -- 
Zr <250 <250 354 339 <250 108.6 316 304 336 198 169 
Y <20 <20 <20 17.1 -- 2.8 <20 12.7 <20 10.4 9.4 
Th -- -- -- 3.4 -- 7.1 -- -- -- 2.8 5.3 
Cr 13 <10 <10  23 8 10 <10 <10 4.2 9.3 
Ni 12 34 44 1.9 37 3 <10 4 <10 3.3 2.8 
Co <5 <5 <5 0.2 -- 0.2 <5 0.6 <5 3.4 2.6 
Sc -- -- -- -- -- 0.4 -- -- -- 0.6 1.7 
V 23 <10 16 13 20 7 22 31 27 -- -- 
Cu -- -- -- 0.3 -- 10.73 -- -- -- -- -- 
Pb -- -- -- 93.1 -- 46.2 -- -- -- -- -- 
Zn -- -- -- 2 -- 3.2 -- -- -- -- -- 
Sb -- -- -- 4.6 -- 2.18 -- -- -- -- -- 

 
Table 3: Rare earth elements (ppm) of some representative albitite samples, Kid area: Wadi El-Hatymia (WH), Wadi Um Abram (UB), and 

Wadi El-Fakh (WF).  
   WH3   UB2  WF2 
La   14.1   30.0  7.4 
Ce   38.9   61.54  19.4 
Pr   5.16   7.10  2.16 
Nd   21.4   26.20  9.6 
Sm   3.58   3.80  1.94 
Eu   0.79   0.70  0.44 
Gd   2.71   1.60  1.68 
Tb   0.44   0.20  0.31 
Dy   2.60   0.70  1.90 
Ho   0.55   0.10  0.42 
Er   1.83   0.30  1.48 
Tm   0.30   0.10  0.25 
Yb   2.17   0.40  1.85 
Lu   0.36   0.10  0.32 
∑REE   94.89   132.84  49.15 
Eu/Eu*   0.75   0.74  0.73 
(La/Sm)n   2.16   4.33  2.09 
(La/Yb)n   3.94   45.45  2.42 
(Tb/Yb)n   0.86   2.13  0.71 

 
In terms of catanorm data (Table 1), they exhibit a wide range of plagioclase content (96.47 – 50.24 %), 

with high albite component (up to 95.65 %). With regards to trace-element composition (Table 2), they exhibit 
low contents of transition elements (Cr, Ni, Co, Sc, V, Cu, Pb, Zn and Sb). In terms of LFSE, they contain low 
contents of Ba (60 – 21 ppm), Rb (up to 2 ppm), Sr (177 – 79 ppm), and Ga (up to 26 ppm). They are 
characterized by very low Ta content (up to 1 ppm) and variable, but still normal contents of Nb (27 – 4 ppm) 
and Y (17 – 3 ppm). Characteristically, they exhibit relatively high Zr content (up to 354 ppm).  

Turning to the REE, they contain low contents (∑REE 49 – 133 ppm) as given in Table 3 with slight 
negative Eu anomaly (Eu/Eu* ~ 0.74).  Two evolution patterns could be distinguished: a) a conspicuous LREE-
enriched ((La/Sm)n ratio of 4.33) and HREE fractionated ((Tb/Yb)n ratio of 2.13) pattern (Table 3 and Fig. 3), 
and b) LREE-enriched and relatively much less HREE fractionated patterns ((Tb/Yb)n ratio of 0.86 to 0.71 (cf. 
Table 3 and Fig. 3). Such data might probably indicate a non-consigounous nature, implying at least two origins.  

Principle components are extracted to analyze the major elements characteristics of the Tarr albitites from 
the covariance matrix, where the first three principle components form up to 99.47 % of the calculated 
cumulative proportion (Table 4). The first factor expresses up to 92.32 % of the total variance and shows 
negative loadings for both Al2O3 and Na2O and positive loading for SiO2, but the score takes on positive  
suggesting that SiO2 accounts for larger share (Table 4). The second factor (up to about 6.17 % of the total 
variance) exhibits positive loading for MgO and Na2O and negative loading for Al2O3. The third principle 
component is of much less importance (up to about 1% of the total variance) and the score takes on negative, 
suggesting that all of silica, Al2O3 and Na2O account for larger share. In sum, as the first coordinate accounts for 
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the highest proportion of the variance (up to 92 %), the main chemical characteristics of the studied albitites 
could be reasonably explained  in terms of only three variables, SiO2, Al2O3 and Na2O (Fig. 4), indicating that 
albite is the main mineralogical  phase and substantiating the petrographic data. 
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Fig. 3: Chondrite-normalized REE patterns of the studied Tarr albitites. 
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Fig. 4: Principle component diagram of variables of the studied Tarr albitites. 
 
Table 4: Principle component analysis for the major elements of the studied Tarr albitites. 

Oxides Component 1 Component 2 Component 3
SiO2 0.814  -0.391 
Al2O3 -0.459 -0.675 -0.284 
MgO  0.120 0.749 
Na2O -0.353 0.723 -0.434 
Percent of variance (%) 92.32 6.17 0.97 
Cumulative percentage 92.32 98.50 99.47 

 
The studied albitites in terms of their chemical compositions are classified by the Hierarchical Cluster 

Analysis (ward’s method, Euclidean distance) into three sub-clusters on the basis of silica and Na2O contents 
(Fig. 5). The averages of these subgroups (A, B, and C) are given in Table 5. The subgroup (A) exhibits the 
highest Na2O and normative albite content; this subgroup is composed of albite as almost sole phase (mono-
mineralic nature). It is almost comparable with the saccharoidal albite reference analysis as reported by Deer et 
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al. (1971) (cf. Table 5). The normative quartz is significantly increased in both subgroups (B) and (C), implying 
that these two subgroups are composed essentially from albite and quartz.   

 

 
Fig. 5: A cluster dendrogram distinguishes the studied Tarr albitites into three sub-clusters 
            (subgroups A, B and C). 

 
Table 5: The averages composition of the Tarr albitite subgroups (A, B and C) as revealed from the Hierarchical Cluster Analysis and their 

calculated catanorm components. Also given are the averages of the Sharm alkali granites (Madsus and Um Marha) after Bentor 
and Eyal (1987) and an albite reference analysis from Deer et al. (1971) for comparison.  

 Subgroup A 
 (4 samples) 
 

Subgroup B 
(4 samples) 
 

Subgroup C 
3 samples 
 

DHZ 
 
 

Sharm 
Alkali 
granite  
(Madsus) 

Sharm Alkali 
granite 
(Um Marha) 

Sharm 
syenite 

SiO2  67.91 73.86 79.26 68.30 67.18 75.57 58.3 
TiO2 0.34 0.26 0.16 0 0.55 0.59 0.75 
Al2O3 18.70 13.62 12.31 19.64 14.09 11.38 17.00 
Fe2O3 0.24 0.17 0.19 0.08 2.30 2.27 6.03 
MnO 0.01 0.01 0.01 -- 0.17 0.03 0.19 
MgO 0.06 0.84 0.51 -- 0.30 0.09 0.11 
CaO 0.50 0.36 0.42 0.03 1.10 0.49 0.24 
Na2O 11.66 9.72 6.64 11.65 4.75 3.01 6.33 
K2O 0.14 0.08 0.07 0.08 5.58 5.45 5.12 
P2O5 0.19 0.08 0.16 0.18 0.06 0.02 0.06 
L.O.I. 0.53 0.64 0.38 0.11    
Q 0.61 20.27 36.14 0.59 14.30 34.50 1.33 
C 0 0 1.01 0.79 0 0 0.86 
Or 0.78 0.46 0.41 0.45 33.42 33.08 31.65 
Plag 95.91 71.91 60.45 97.77 43.89 29.25 60.31 
Ab 95.91 71.91 59.41 98.74 43.24 27.77 59.47 
An 0 0 1.04 0 0.65 1.48 0.84 
Ac 0.63 0.46 0 0 0 0 0 
Ns 0.98 3.92 0 0 0 0 0 
Hy 0.12 2.10 1.40 0 1.45 0 0.32 
Di 0.07 0.31 0 0 3.59 0.51 0 
Hm 0 0 0.13 0.05 0 1.53 4.40 
Ap 0.38 0.16 0.33 0.36 0.13 0.04 0.13 
        
Ab Mol.% 

97.0   
 
99.4 

   

An 2.3   0.1    
Or 0.8   0.5    
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In terms of total alkalis- silica diagrams (Figs. 6a and 6b after Middlemost, 1985; 1994, respectively), the 
average of the subgroup (C) plots consistently in the field of granite, while the average of the subgroup (B) plots 
either close to the field of alkali-feldspar granite or in the field of granite.  Meanwhile, the average of the 
subgroup (A) and the albite reference after Deer et al. (1971) plot almost as one sample close to the field of 
alkali feldspar quartz syenite (Fig. 6a) or on the separating line between syenite and quartz monzonite (Fig. 6b). 
This conclusion is enhanced on R1-R2 diagram (Fig. 7 after De La Roche et al., 1980), where the average the 
subgroup (C) plots on the separating line between granite and alkali granite, those of the subgroups (B) and (A) 
in fields of quartz syenite and syenite, respectively.  

 

 
Figs. 6a & 6b: The silica- total alkalis classification diagrams after Middlemost (1985 and 1994, respectively) 

for the studied Tarr albitites. The used symbols in all figures unless otherwise noted are: open-
circle for the subgroup (A), closed-triangle for the subgroup (B), closed-square for the 
subgroup (C). Also given are the averages of both Madsus (∆) and Um Marha (X) of Sharm 
alkali granites after (Bentor and Eyal, 1987) as well as an albite reference analysis (inverted 
open-triangle) from Deer et al. (1971). 
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Fig. 7: The R1-R2 diagram after De La Roche et al. (1980) for the studied Tarr albitites. 
 
On the tectonic discrimination diagrams (Fig. 8 after Batchlor and Bowden, 1985 and Fig. 9 after Sylvester, 

1989 in Janoušek et al., 2011), the studied albitites display different tectonic settings. The average of the 
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subgroup (C) implies a post-orogenic, calc-alkaline, highly differentiated, peraliuminous origin. On the contrary, 
the average of  the subgroup (B) suggests a mainly anorogenic alkaline origin, while the average of the subgroup 
(A) is characteristically plotting – with the given albite analysis after Deer et al., 1971- close to the albite (Ab) 
reference point (Fig. 8). This conclusion is strengthened on the given Na2O-K2O-Al2O3 molar diagram (Fig. 10) 
after Shand (1943 in Janoušek et al., 2011), where the averages of all Tarr albitite subgroups (A, B, and C) plot 
on the Al2O3- Na2O line, but with different affinities. The average of the subgroup (C) plots in peralumious 
field, the average of the subgroup (B) in peralkaline field and the average of the subgroup (A) as well as the 
reference albite analysis after Deer et al., 1971 plot on the line separating between metaluminous/peraluminous 
and peralkaline fields.   

 

Mantle
Fractionates

Pre-plate
CollisionPost-

collision
Uplif t

Late-
orogenic

Anorogenic
Syn-collision

Post-
orogenic

-1000 0 1000 2000 3000 4000

0
1
0
0
0

2
0
0
0

3
0
0
0

4
0
0
0

R1= 4Si - 11(Na + K) - 2(Fe + Ti)

R
2=

 6
C

a
 +

 2
M

g
 +

 A
l

OrAb

An

Bt

Ph

En

Di

Fo

Hd

Ha

 
Fig. 8: The tectonic classification diagram after Batchlor and Bowden (1985) for the studied Tarr albitites. 
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Fig. 10: Molar Na2O-K2O-Al2O3 plot after Shand (1943 in Janoušek et al., 2011) for the studied Tarr albitites. 

 
Discussion: 
 

The petrogenesis of the Tarr albitites is a matter of debate and still controversial between two schools of 
thoughts: matasomatic (e.g. Bogoch et al., 1987; El-Shazly and Hassanen, 1989) versus magmatic origin (e.g. 
Shimron, 1975; Bentor and Eyal, 1987; Soliman et al., 1992; Blasy et al., 2001; Azer et al., 2008). Even 
between the workers who adopted the magmatic origin for the Tarr albitites, different parental magmas and 
fractionation paths were postulated: a) fractional crystallization of a gabbroic parental magma accompanied with 
liquid immiscibility (Shimron, 1975; Blasy et al., 2001), b) extreme crystal fractionation of quartz-monzonitic 
magmas (Bentor and Eyal, 1987), c) alkali syenite magma (Soliman et al., 1992), and d) residual product of an 
almost totally crystallized alkaline A-type granitic magma (Azer et al., 2008).   

 However and in despite of this debate, still many problems remain untouched regarding the mode of 
occurrences and the mutual relations of the Tarr albitites, as they were dealt with in all previous works as one 
pile. In fact, the problem is uneasy task and so complicated as we dealt with a unique, but uncommon rock type.  
It is of prime important to highlight the following questions: 1) Are the Tarr albitites of a consanguineous 
nature? 2) Do these felsic rocks pertain to the known granitic, granodioritic and tonalitic/trondhjemitic clan? 3) 
Could the proper albitites (subgroup A) represent the whole-product of individual parent magma, or they 
represent a detached and a separate part of a common magma? 4) What is the relation between the albitites and 
the associated carbonates? Do they reasonably represent two immiscible fractions of a common alkaline 
magma? If not, what are the possible sources to be accounted to the genesis of these rocks? 

  In the present work, we try to put some constraints on the genesis of the Tarr albitites in the light of the 
available data, but make no claims to an exhaustive coverage of the issue. However, the reasonable answers for 
the forgoing questions are still waiting detailed structural as well as systematic geochemical and stable isotopic 
(C, H and O) investigations. This will enable for example, to putting more precise constraints on: a) the 
temperature and nature of the involved water in the hydrothermal system (magmatic, metamorphic or meteoric 
water), b) the genesis of the involved CO2 in the carbonatization process (juvenile vs. recycled origin).      

 
Petrogenesis: 

 
Petrographic and geochemical data as presented revealed that: 1) the rock textural variation (equigranular 

and porphyritic varieties) might indicate crystallization at different crustal depths (volcanic and sub-volcanic 
environments), 2) different tectonic settings and geochemical affinities (highly differentiated post-orogenic, 
peraluminous calc-alkaline and anorogenic alkaline nature), 3) the REE's exhibit two independent patterns (cf. 
Fig. 3) and consequently might imply two different origins. All these criteria argue in favor of a non-
consanguineous nature of these albitites which are reasonably discriminated geochemically into three different 
subgroups: A, B, and C (Fig. 5 and Table 5).   
 An attempt to test the origin and possible relations of the studied albitites is made on the Qz-Ab-Or-An-
H2O system (Fig. 11) as given by Winkler et al. (1975) and Winkler and Breitbart (1978). According to the 
latter authors, the compositions of granitic, granodiortic, and tonalitic/trondhjemitic rocks of magmatic origin, in 
terms of their catanorm data will be located in the low temperature areas and volumes of the given system (Fig. 
11).  It is evident that both samples of Sharm alkali granites (Um Marha and Madsus), given by Bentor and Eyal 
(1987) and the average of the subgroup (C) of the studied albitites are of magmatic (granitic) origin (Fig. 11), 
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supporting that the subgroup (C) of Tarr albitites is the product of highly differentiated post-orogenic, 
peraluminous calc-alkaline granitic magma. This conclusion is enhanced on the Qz-Ab-Or normative diagram of 
Kinnaird (1985), where the average of the subgroup (C) of the Tarr albitites is projected close to the cotectic line 
at 1 kb (Fig. 12) with notable subsolidus albitization primarily at expense of alkali feldspar.   

 

 
Symbol Sample An % 
O Subgroup A 0 
▲ Subgroup B 0 
■ Subgroup C 1.04 
  DHZ (Albite analysis in Deer et al., 1971) 0 
∆ Sharm alkali granite (Madsus) 0.65 
X Sharm alkali granite (Um Marha) 1.48 

 
Fig. 11: The studied Tarr albitites on the Qz-Ab-Or-An system at 5kb H2O after Winkler and Breitbart (1978). 

Shown are the cotectic line P-E5 and the low temperature areas and volumes of the magmatic 
granitoids. 

 
Fig. 12: The studied Tarr albitites (both subgroups B and C) on the Qz-Ab-Or normative diagram of Kinnaird 

(1985) and the averages of Sharm alkali granites (Madsus and Um Marha) after (Bentor and Eyal, 
1987). field of original granite (I), the albitization trend (II), microclinite development and 
microcllinization trends (III) & (IV), greisenization and silicification trend (V), and the trend of 
pervasive greisenization (VI).   
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On the contrary, the average of the subgroup (B) of the studied albitites is located outside the low 
temperature areas and volumes of the Qz-Ab-Or-An-H2O system (Fig. 11) and away from the granitic cotectic 
line at 1 kbar (Fig. 12), implying more intensive albitization and indicating a probable metasomatic origin. 

Characteristically, the average of the subgroup (A) of the studied albitites is plotted at the Ab apex of the 
Qz-Ab-Or-An-H2O system (Fig. 11), so far from the areas and volumes of the magmatic granitoids, suggesting 
an independent origin.  According to the IUGS (1989), the albitite is a variety of alkali feldspar syenite 
consisting almost entirely of albite. In comparison with the Sharm syenite, the average of the subgroup (A) of 
the studied albitites exhibits conspicuous depletions in K2O, Fe2O3 and MnO contents (Fig. 13); then a different 
origin might be postulated.  In opinion of Bentor and Eyal (1987), the Tarr albitites resemble the apogranites of 
the Eastern Desert of Egypt. Although, the considered apogranites are of magmatic origin (e.g. Asran, 1985 in 
El-Gaby et al., 1988; Abou El Maaty and Ali Bik, 2000), there are considerable textural and geochemical 
differences between them and the Tarr albitites.  For example, the Nuweibi apogranite represents an extremely 
differentiated, Na-enriched magma that crystallized in presence of some characteristic elements such as F, Li 
and Be (resembling the ongonitic magma) under relatively low PH2O (Abou El Maaty and Ali Bik, 2000).  In 
such environment, the characteristic snowball texture is the common case, in which small primary albite laths of 
magmatic origin tend to form a conspicuous zonal pattern within the phenocrysts of quartz and K-feldspar 
(Mehnert, 1968; Schwartz, 1992; Pitcher, 1995; Abou El Maaty and Ali Bik, 2000).  Geochemically, the 
apogranites of the Eastern Desert of Egypt are considered as rare-metal bearing, HFSE-enriched specialized 
granites (e.g. Sabet et al., 1976a; 1976b; 1976c; Helba, 1994; Arslan et al., 1997; Abou El Maaty and Ali Bik, 
2000).  The lack of these characteristic features of the apogranites (neither snowball texture nor HFSE-
enrichment) in the studied albitites, argues in favor of an independent origin, most probably not a Na-enriched, 
ongonitic parent magma; then cannot be correlated with the apogranites of the Eastern desert of Egypt.  
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Fig. 13: Enrichment-depletion diagram of the average of the subgroup A albitites, normalized to the Sharm 

syenite after (Bentor and Eyal, 1987).  
 
However, the geochemical data of the proper albitites (subgroup A) as presented argue in favor of an 

independent, but a magmatic origin. The considered parent magma is definitely not a Na-enriched, highly 
differentiated granitic magma or a residual product of an almost totally crystallized alkaline A-type granitic 
magma. If so, what is the geochemical nature of such Na-enriched residue? And under what conditions Na 
remains in the residual melt with almost total consuming of the K in the K-bearing phases such as K-feldspar? If 
the prevailed physico-chemical conditions led to immiscibility of two fractions (Na- and carbonate-enriched), 
could the volume of the Na-rich fraction which remains after the almost total crystallization of the A-type 
granite give rise to such voluminous hilly albitites?  The associated carbonates if considered of magmatic origin 
as an immiscible melt fraction with the coexisting silicate melt (albitite), they are certainly of restricted 
distribution and confined only to the marginal parts of the hilly albitites. However, based on the paragentic 
sequence of the phases under the microscope, the carbonates are definitely of latter origin as they cut both albite 
and quartz (cf. Figs. 2b and 2l).  

Bentor and Eyal (1987) postulated that the Tarr albitites could be a product of fractional crystallization of 
quartz monzonitic parent magma by removal of mafics, andesine, oligoclase, alkali feldspar and quartz.  In 
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seeking for the most plausible source and mechanism to be accounted to the genesis of the present case proper 
albitites (subgroup A), we examine quantitatively the possibility of deducing such unique composition from a 
monzonitic parent magma by fractional crystallization modeling.  In the following least squares, fractional 
crystallization mass balance solution after Stromer and Nicholls (1978 throughout Petrograph software of 
Petrelli et al., 2005) is attempted (Table 6). As shown in the given table, it was possible to obtain the 
composition of the proper albitites (subgroup A) by fractional crystallization of quartz monzonitic magma. The 
process was achieved by fractional crystallization of mafic phases (hornblende, magnetite and ilmenite), 
andesine, oligoclase, K-feldspar and quartz. As seen in Table 6 the sum of the squares of the residuals between 
the initial and final magma is quite reasonable (~0.039). 

Regarding the associated carbonates, they are characteristically of limited distribution and confined only to 
the marginal parts of the hilly albitites and some small basic-ultrabasic dykes. They are mainly dolomite and 
breunnerite (Fe-rich magnesite). Concerning the petrogenesis of these carbonates, different origins were 
postulated:  a) the dolomite is of primary mantle origin and breunnerite is of secondary origin and was formed at 
expense of dolomite (e.g. Bogoch et al., 1986; Azer et al., 2008); the latter authors considered the dolomite as 
intrusive phase exsolved from highly differentiated albitite melt, b) the associated carbonates (breunnerite and 
dolomite) with the Tarr albitite could be derived from a buried ophiolitic complex (Bogoch et al., 1982), and c) 
the associated dolomite with the Tarr albitites is of crustal origin and was formed during a process of stoping 
and melting of the country-rock marble, followed by the "in situ" development of immiscible silicate-carbonate 
fractions (Bogoch and Magaritz, 1983).     

The development of these albitite masses on the faulted planes with explosive tectonic zonal margins 
against their country rocks clearly enhances the role of the local structure in their genesis. These spaces and 
channel ways accommodated the proper albitites (subgroup A) as a fraction of a monzonitic magma. Also, they 
facilitated - with the common joints- the subsequent subsolidus albitization of the post-orogenic calc-alkaline 
granites and the carbonatization process. On the available data, we cannot judge if the albitization process 
occurred only for one time or more.  

Generally speaking, the degree of metasomatic alteration increases with increasing the fluid/rock ratio. 
Hence, it might be inferred that the albitites of the subgroup (C) were subjected to a less albitization process and 
their original granitic composition is still preserved, while the subgroup (B) albitites were suffered intense 
albitization process(es) and their original composition is obviously obscured.  

Regarding the carbonatization, it occurred after albitization and exclusively confined to the marginal parts. 
On the available data, we cannot confirm the origin of these carbonates phases, but many doubts arises about 
their magmatic nature.  Definitely, they are not proper carbonatites, as the thickness and the nature of Egyptian 
crust, in general as a part of the Arabian Nubian Shield argues against such speculation. The recorded carbonate 
phases (magnesite, breunerite, dolomite and calcite) are of limited distribution as mentioned earlier. However, 
magnesite could be formed at expense of serpentine  in  presence  of  CO2  (Bucher and  Frey,  1994;  Simandl  
and  Ogden,  1999).               

Serpentinites are very efficient CO2 buffer and small amount of the CO2 in the fluid can alter a serpentinite 
assemblage into a carbonate assemblage (Bucher and Frey, 1994; Ali-Bik et al., 2012). In the studied 
carbonatized samples, a faint serpentinzation signature is observed at expense of earlier Mg-rich phases such as 
forsterite (Mg2SiO4) of some ultrabasic-basic dykes (cf. Figs. 2n, 2o and 2p). The involved CO2 in present 
carbonatization could be a remobilized component from the nearby calcareous metasedimentary country rocks.  

 
Subsolidus and post-albitization alteration assemblage: 

 
The albitites of Wadi Tarr and Wadi Khashm el Fakh, which represents the eastern extension of Tarr mass, 

are highly altered as compared to the other masses. In the former rocks, the presence of actinolite-tremolite + 
chlorite + white mica + prehnite assemblage (Figs. 2d, 2e, df, dg) indicates prehnite-actinolite facies condition 
that occurred at temperature range of 200-350C and pressures below 2.6 kb. Prehnite-actinolite facies was 
introduced by Liou et al (1985, 1987) to cover the transitional P-T field between zeolite and greenschist facies at 
pressures below the stability field of pumpellyite-actinolite facies, and occurs in terrains of high metamorphic 
gradient (i.e. hydrothermal and thermal suite). 

The white mica (illite) crystallinity derived by X-ray diffractometery from the 10Å peak is a good indicator 
for determining the metamorphic grade in low-grade clastic rocks (Bevins et al., 1986; Roberts et al., 1991). As 
in the case of metasedimentary rocks, the crystallinity of illite of acidic igneous rocks provides, to some extent, 
an indication of sub-greenschist facies changes (Árkai and Sadek Ghabrial, 1997). In the present work two of 
commonly used indices were determined in the <2μm fraction samples; the sharpness ratio (SR) proposed by 
Weaver (1960) and the Weber index (Hbrel) proposed by Weber (1972). The latter index was not based on 
calibrated standards, but used quartz being present in all samples as an internal standard (Árkai, 1995). 
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Table 6: Fractional crystallization modeling of the studied Tarr albitites, following Stormer and Nicholls (1978 throughout Petrograph  
             software after Petrelli et al., 2005).   

 Initial magma (average of monzogranite after Cox et al. (1979) and the final magma (Albitites of the 
subgroup A). The involved mineral phases: hornblende and ilmenite after Ali Bik (1999); magnetite after 
Deer et al. (1972); K-feldspar, andesine and oligoclase after Deer et al. (1971). All oxides are recalculated to 
100%. 

 

 Initial 
magma 

Final 
magma 
 

Hornblende 
HBl 

Magnetite 
Mt 

Ilmenite 
Im 

Quartz 
Qz 

K-
feldspar 

Andesine 
And 

Oligoclase 
Olg 

SiO2 67.052 68.251 49.57 1.67 0.08 100.00 63.60 59.30 61.27 
TiO2 0.835 0.342 0.36 0.05 50.69 0 0 0.02 0.01 
Al2O3 16.763 18.794 9.33 0.15 0 0 19.52 25.94 24.61 
FeOtot 0 0 12.93 96.07 45.56 0 0 0 0 
MnO 0.107 0 0.32 0.06 3.52 0 0 0 0 
MgO 2.164 0.060 14.69 1.99 0.15 0 0 0.05 0.03 
CaO 4.466 0.503 11.65 0 0 0 0.50 7.46 5.85 
Na2O 3.995 11.718 1.04 0 0 0 0.80 6.91 7.64 
K2O 4.349 0.141 0.11 0 0 0 15.58 0.32 0.59 
P2O5 0.268 0.191 0 0 0 0 0 0 0 
Total 100 100 100 100 100 100 100 100 100 
          
Results  
 Bulk composition 

Or added or 
subtracted materials 

Observed difference between 
magmas 

Calculated difference 
between magmas 

Calculated Resdiuals  

SiO2 66.063 
1.299 
15.037 
0.037 
0.165 
3.976 
7.940 
-2.528 
8.012 
0 

1.199 
-0.494 
2.013 
0 
-0.107 
-2.103 
-3.964 
7.723 
-4.208 
-0.077 

1.179 
-0.516 
2.025 
-0.02 
-0.089 
-2.111 
-4.009 
7.68 
-4.243 
0.103 

0.02 
0.022 
0.006 
0.02 
-0.018 
0.007 
0.045 
0.044 
0.035 
-0.18 

 
TiO2  
Al2O3  
FeOtot  
MnO  
MgO  
CaO  
Na2O  
K2O  
P2O5  
       Total = 0  
Sum of the squares of the residuals 0.0391  
Phase Amount wt.% of 

initial magma 
Amount wt.% of all phases Amount wt.% of 

added phases 
Amount wt.% of 
subtracted phases 

 

HBl -14.70 3.51 0 6.22  
Mt 
Im 

2.55 
-1.25 

0.61 
0.30 

1.4 
0 

0 
0.53 

 

Qz -16.09 3.85 0 6.81  
K-feld -30.89 7.38 0 13.08  
And -173.21 41.40 0 73.35  
Olg 179.67 42.95 98.6 0  

 

The data of Weaver index range from 8.9 to 13.5 with an average of 11.28±2.13, and of Weber index range 
from 136.8 to 97.1 with an average of 114.26±15.84. Using the limits of the anchizone given by Weaver (2.3-
12.1) and Weber’s anchi-epizone limit (120), the overall grade range from the highest anchizone to the epizone 
that corresponds to high temperature part of prehnite-actinolite facies, the temperature of which might be of ca. 
300C (where the anchi-epizone boundary was placed at about 300C; Frey, 1987) agreeing fairly with the 
predicated mineral assemblage.  

To define the pressure condition in the studied rocks, the bo–parameter was measured on the XRD (060, 
331) white mica peaks; as the celadonite content estimated from bo values of muscovite increases with pressure 
(Sassi and Scolari, 1974; Guidotti and Sassi, 1986). This parameter was determined in disordered powder 
preparations of whole samples using (211) reflection of quartz as internal standard (see Arkai, 1991). The white 
mica bo values of the investigated albitites range from 8.986 to 8.995 (averaging 8.987±0.007) indicating low 
pressure facies condition. 

Generally the rocks suffered prehnite-actinolite facies, low-pressure hydrothermal metamorphism that 
occurred at temperature of about 300C and pressure less than 2.6 Kbars, post-dating the emplacement and 
crystallization of the albitites. 

 
Conclusion: 

 
The geochemistry and petrogenesis of the Tarr albitite masses at the southern Kid area, Sinai is dealt with. 

Their spatial distribution is structurally controlled, where they are located on the contacts between the major 
thrust faults and characterized by marginal brecciation, carbonitization and prehnitization zones against their 



4460 
J. Appl. Sci. Res., 9(7): 4443-4462, 2013 

 

 

country rocks.  They are of economic value and mined for feldspar. Texturally, they exhibit equigranular and 
porphyritic varieties indicating crystallization at different crustal depths (volcanic and sub-volcanic 
environments).  

Microscopically, they are mainly composed of albite and quartz with some accessory phases such as zircon, 
apatite and opaques.  SiO2, Al2O3 and Na2O are the main chemical constituents. They exhibit, in general low 
trace-element contents (low LFSE, HFSE and REE).  

Statistically they are distinguished into three subgroups of different origins implying a non-consanguineous 
nature of these albitites. The first subgroup (A) is composed of more than 95% albite and represents a fractional 
crystallization product of parent monzogranitic magma. Residuals calculated during mass balance fractional 
crystallization modeling suggest that the fractionated phases are mafic (hornblende, magnetite, ilmenite) and 
quartzofeldspathic components (K-feldspar, quartz, andesine and oligoclase). The squares of the residuals 
between the initial and final magma is quite reasonable (~0.039). The subgroup (C) represents a partially 
albitized post-orogenic, highly differentiated calc-alkaline granite, while the subgroup (B) exhibits an intensive 
albitization indicating a most probable a metasomatic origin. The associated carbonates (dolomite and 
breunnerite) are confined only to the marginal parts of the hilly albitites and some small basic-ultrabasic dykes 
and seem to be developed after the albitization. 

Secondary mineral assemblage present in Wadi Tarr albities as well as the illite crystallinity values and the 
bo-parameter derived from XRD suggest low-pressure prehnite-actinolite hydrothermal metamorphism that 
occurred at temperature of ~300C and pressure <2.6 kbar.  
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