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ABSTRACT 

The target article depicts the petrographic and petrochemical features of the Akmazar intrusive in the 

Ziyovuddin mountains. As a result of the research, special petrochemical diagrams were compiled and 

analyzed. The belonging of intrusive rocks to the calc-alkaline series has been established. The intrusive 

is composed of medium-grained porphyritic hornblende-biotite granite-adamellites of the main phase, 

fine-grained leucocratic granites of the additional phase and vein rocks - quartz diorite-porphyrites, 

granite-porphyries and aplites. 

 

INTRODUCTION 

It is commonly known that the chemical composition is considered to be an important indicator during the 

classification and comparison of magmatic formations and solving problems which is related to 

petrogenetic modeling and mineralization. For that reason, petrochemical researches are very important 

components of petrological works and geological mapping, determining the composition of rocks, and 

elucidating issues which are about the conditions of formation (Sharpenok, 2017; Chappel et al., 1974). 

Meanwhile, determining the relevance of magmatic processes to mineralization is widely recognized as 

the practical value of these studies (Amirov, 2020). Based on these factors, the petrochemical peculiarities 

of the Akmazar intrusive rocks in the Ziyovuddin Mountains were studied and several conclusions were 

drawn based on the results. 

The intrusives of the Ziyovuddin Mountains were formed in the main phase of magmatism, and among 

them only the Akmazar and Koshkuduk intrusives are able to create larger bodies. At the same time, the 

rocks which are related to the second phase of the intrusive - granodiorite-granite formation - are more 

widespread in these massifs. The intrusives of the Ziyovuddin Mountains are close to the intrusives of the 

Zirabulok Mountains in terms of their location, shape, and structural-textural characteristics, but they 

differ from each other in terms of their material composition (Khamrabaev, 1958; Korsakov, 1968; Isoh et 

al., 1975).   

Although the granitoids of the Ziyovuddin Mountains belong to the granodiorite formation, most of the 

intrusives are composed of granites, more precisely, they belong to the intermediate composition of 

granite and granodiorites (Fig. 1). 

There are special point is that the granite-granodiorite-porphyries belonging to the main phase are 

characterized by a small amount of biotite (5-8%) and plagioclase belonging to the main component 

(andesine; up to 28-40%). Potassium feldspar (microcline, microcline-microperthite) occurs up to 19-

30%, and quartz 25-35% exist here. Porphyry sediments mainly consist of plagioclase and microcline 

(Khamrabaev, 1975). 

Akmazar intrusive is located in the north-western part from Karnob intrusive in Ziyovuddin Mountains. 

The overlay substance consists of lower and middle devonian sappen suite sandstone-shales (with 

limestone layers) and are overlaid by Cretaceous deposits from the southeast and northwest. The area 

occupied by the Akmazar intrusive in the erosion section is 22 km2, the absolute age of the rocks, 

according to the K-Ar method, is 270 million years. year, which corresponds to the Early Permian (R1) 

period (Khamrabayev, 1965; Kushmuradov, 1977). It can be found that the intrusives are composed of 
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biotite, in some places porphyry (γ3) and leucocratic (alyaskite) granites (g4). As for vein deposits 

lamprophyre, granite – aplite are mostly appeared (Khamrabaev, 1975; Isoh et al., 1975).   

Biotite granites gradually turn into granodiorite - adamellites in the closer parts to the contact of the 

massif. According to their petrographic description, these granites are similar to the Karnob and Karatog 

intrusives Khamrabaev, 1975).  

 

 
Figure 1. Geological schematic map of the Ziyovuddin mountains ( with some minor changes 

according to V.S.Korsakov, E.S.Sorokin, E.I.Barkovskaya and etc. 1-modern formations; 2-Neogen; 

3-Paleogene; 4–chalk; 5-carbon; 6-devan; 7-silurian; 8-Ordovician; 9- deposits of Proterozoic systems; 

10, 11, 12–intrusives (I – Chaydaroz, II – Koshkuduq, III – Mayzak, IV – Akmazar, V – Gunjak, VI – 

Karnob), 13–land cracks. 

 

RESULTS AND DISCUSSION 

The results of research on the mineralogical-petrographic, textural-structural and chemical composition of 

these rocks were depicted in the followings: 

Medium-large-grained porphyritic biotite granites. Mineralogical composition: plagioclase 35%, 

potassium feldspar 30%, quartz 25%, biotite 5-7%, sericite (developed by plagioclase) 1-2%, 

pelitomorphic clay substances (developed by potassium feldspar) 3-5%, chlorite (developed by biotite) 

0.5-1%, anatase (developed by biotite) 0.1-0.3%, apatite occurs in the form of microprismatic crystals. 

The structure is medium-grained hypidiomorphic porphyry, the texture is massive (Fig. 2 a, b). 

The rock is composed of plagioclase saturated with polysynthetic twining and lesser amounts of sericite 

grains. Plagioclase crystal grains are tabular and isometric, up to 1.5 mm in length. Potassic feldspar is 

brownish-gray in color (Fig. 2 a, b - lower left), crystal grains are pelletized (secondary clay minerals are 

collected in the form of micrograins). 

The color of the biotite is reddish-brown, the crystal grains are often hypidiomorphic form, the length is 

from 0.15 to 0.65 mm. Anatase occurs mainly along the sidewalls or between joint planes, in the form of 

chlorite and microseparations (reflected in the black background of biotite grains). Quartz crystal grains 

are isometrically irregular, the length of these grains is 0.2-0.6 mm long. Apatite - crystals have the 

appearance of prismatic micrograins, the length does not exceed 0.01 mm. Apatite is usually found at the 

edges of plagioclase grains or in contact with biotite. Chloritization has developed on biotite to a lesser 

extent. 
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Medium-grained porphyry biotite granite. Mineralogical composition: plagioclase 30%, potassium 

feldspar 35%, quartz 25%, biotite 5-7%, sericite (developed by plagioclase) 1-2%, pelitomorphic clay 

substance developed by potassium feldspar 3-5%, chlorite - biotite 0.5-1%, anatase and rutile - 0.1-0.3% 

of biotite. The structure is hypidiomorphic with various grains, the texture is massive (Fig. 2 c, d). The 

rock is similar to the sample above, but the darker minerals are more chloritized. As a result of 

chloritization of high-titanium biotites, the clusters of rutile and anatase crystals with irregular appearance 

came into existence. The lattice-like microtwining characteristic of microcline is observed in the large 

crystals of potassic feldspars of this rock. 

    
a c e g 

    
b d f h 

Figure. 2. The Mineral composition and structural features of medium-grained porphyritic granites 

belonging to the main phase and fine-grained leucocratic granites belonging to the secondary phase 

of the Akmazar intrusive: (a, c, e, g – nichols are parallel; b, d, f, e – nichols are crossed). 

 

Fine-grained leucocratic granites. Mineralogical composition: plagioclase 25-30%, potassium feldspar 

35%, quartz 35%, biotite (developed leucoxen and chlorite) 2-3%. The structure is hypidiomorphic fine-

grained, the texture is massive 

   
a c e 

   
b d f 

Figure 3. The mineral composition and structural features of quartz diorites and veined pegmatoid 

granites: (a, b - parallel nichols; c, d, e, f - crossed nichols). 

 

This type of rock looks like a cluster of the same grains. The size of crystal grains of all minerals is 0.15 

to 0.5 mm. The appearance of Plagioclase crystal grains are tabular, while potassium feldspar crystal 

grains have isometric and sometimes tabular shape . Quartz grains are isometric, rounded, but more 
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feldspars are arranged in pitted patterns between crystal grains. Biotite crystals are more chloritized and 

micrograined leucoxene (rutile) portions are observed along the cracks in the connection planes. 

Fine-grained quartz diorite-porphyrite. This type of rocks are more chloritized and saucuritized, less 

carbonated. Mineralogical composition: plagioclase 50-55%, quartz 7-10%, potassium feldspar 10-15%, 

hornblende 3-5%, biotite (with chlorite) 10-15%, magnetite 1-2%, lycoxene 1-2 %, calcite is 2-3%, garnet 

is less, in some cases it is micro grains. The structure is hypidiomorphic fine-grained, distorted (altered) 

as a result of metamorphosis. The texture is massive (Fig. 3 a, b). 

 

 

 
b 

 

a c 

Figure 4. The Petrochemical characteristics of Akmazar intrusive: a – the position of Akmazar 

intrusive rocks in the SiO2-(Na2O+K2O) diagram; b – AFM intrusive rocks are represented by AFM 

((Na2O+K2O) – (FeO+Fe2O3) – MgO) (Kuno, 1968); c – CaO-Na2O-K2O (Dj. Green and A. Poldervaart, 

1974) diagrams.  

  

The composition of the rock is dominated by plagioclase. Plagioclase crystal grains (0.15-0.35 mm) have 

a pellet-like appearance and more saucuritized. Potassic feldspar, quartz, highly chloritized biotite, and 

brownish-green hornblende grains are distributed in the rock structure in the same size (usually irregular, 

prismatic). As a result of chloritization of biotite, leucoxene is released along the cracks in the connection 

planes. Magnetite occurs less often, but in sufficiently large, hypidiomorphic grains for this rock (Fig. 3 a 

in black). Garnet crystal grains are isometric (0.15 mm) in this type of rocks. 

Pegmatoid granite with various grain veins. Mineralogical composition: quartz 40%, potassium feldspar 

40%, plagioclase (albitized) 35%, tourmaline 2-3%, sericite 0.3-0.5%. The structure is hypidiomorphic 

grain, with microcataclastic elements (Fig. 3 c, d, e, f). The rock is weakly albitized and epidotized. 

Pegmatites are characteristic of pegmatites due to their high content of rock quartz and potassium 

feldspar, their composition and structure, as well as the rims formed by the crystals. 
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Many plagioclase crystal grains are albitized, and albite rims are developed around the pellet-like and 

isometric grains. Next to these frames, there are peg-shaped crystal grains of potassium feldspar and 

quartz (Fig. 3 e, f), thin catalase structures and vein-like greenish tourmaline crystals are found in large 

grains of potassium feldspar (Fig. 3 e, f lower right). Quartz has a small oval shape in the cut, and each of 

its grains is composed of individual small particles with a length of 0.1 mm. 

The information about the chemical composition of Akmazar intrusive rocks is shown in the following 

diagram (Fig. 4). 

According to the results of the analysis, it was found that the granitoids correspond to the normal and 

medium alkaline line of the diagram. In general, the rocks mainly belong to the medium-alkaline series 

(Fig. 4 a). The main phase rocks of Akmazar intrusive, i.e. porphyry granite-granodiorites with 

hornblende-biotite, correspond to the normal and medium-alkaline series according to the total alkalinity, 

while the additional phase rocks of the intrusive, leucocrat-biotite granites, belong to the medium-alkaline 

series. According to the amount of alkali, granite and aplite dykes corresponded to the normal alkaline 

range of igneous rocks (7-8.2%). 

The Akmazar intrusive rocks belong to the lime-alkaline series, which is reflected in the AFM diagram 

(Fig. 4 b). Porphyritic adamellites with acidic composition, hornblende-biotite, leucocrate-biotite granites, 

granite and aplite dykes can be seen in the CaO-Na2O-K2O diagram between sodium and potassium 

oxides. This data indicates that quartz, plagioclase (albite-oligoclase), potassium feldspar (orthoclase, 

microcline) and biotite are abundant in these rocks (Fig. 4 c).  

 

CONCLUSION 

In conclusion, Akmazar intrusive rocks in the Ziyovuddin Mountains belong to the calcareous-alkaline 

series, and the main phase rocks of the intrusive, i.e. Rogovaya obmanka-biotite porphyry granite-

granodiorites, correspond to the normal and medium-alkaline series according to the total alkalinity, while 

the additional phase rocks of the intrusive are medium leucocrate-biotite granites belongs to the alkaline 

series. Granite and aplite dykes belong to the normal alkaline series of igneous rocks according to the 

total alkalinity. 
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