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 ABSTRACT ARTICLE INFO 
The igneous rocks of Niyanj region in this study include diorite, 
gabbrodiorite and monzonite, and Baghcheghaz region includes gabbro 

and gabbrodiorite. Morphological studies of zircons in the samples of the 

studied area were carried out on the images taken with an electron 
microscope and compared with Pupin's classification table. The zircons 

in the diotites of Niyanj region are mostly euhedral, the size of the grains 

varies between 100 and 200 micrometers. The zircons in the gabbros of 

Niyanj region are mostly euhedral, the size of the grains varies between 

100 and 300 micrometers. The zircons in the gabbros of Baghcheghaz 

area are mostly euhedral to subhedral, these samples are often broken and 

the grain size varies between 100 and 400 micrometers. The zircons in the 

samples often have {101} pyramids and {100} prisms. The zircons in the 

diorites samples are S10, P2, P4, and D, which represent sub-alkaline 

series granites, that is, they have a hybrid origin (mantle and crust) and 

most of the zircons in the studied gabbro are P3, P4, P5, and D types, 

which indicate rocks originating from the mantle. 
 

Article type: 

Original Research 

Article history: 

Received: 2024 October 20 

Accepted: 2024 December 23 

 

Keywords: 

Zircon morphology 

Niyanj 

Baghchehghaz 

Razan  
Hamedan 

DOI: https://doi.org/10.22084/NFAG.2024.30023.1643 

Corresponding author: Hossein Shahbazi, E-mail: Shahbazi@basu.ac.ir 
Cite this article: Somaye Asadbeygi, Hossein Shahbazi, Seyed Javad Mohammaditabar and Sedigheh Salami (2026). 

Genetic classification of igneous rocks of Niyanj region (south-west of Razan) and Baghcheghaz (south-east of Razan), 

northeast of Hamedan, west of Iran, based on the morphology of zircons, New Findings of Applied Geology, Vol. 20, 
No. 39, pp: 45-56. 

Journal of New Findings of Applied Geology by Bu-Ali Sina University Press is licensed under CC 
BY-NC 4.0 

Web Site: https://nfag.basu.ac.ir     E-mail: nfag@basu.ac.ir 
  

Journal of New Findings of Applied Geology (2026) 



                                                                                ������ �	
���
 �               ��������� �������� ������� ��
...  46 

Extended Abstract 

Introduction 
Zircon is a common minor mineral in igneous 
rocks (Deer et al., 1991). Due to the high 
physical and chemical stability of zircon, this 
mineral is very useful for petrology and 
geochronology studies in igneous rocks (Corfu 
et al., 2003). Although the crystalline surface of 
zircons can be rounded, eroded and fractured in 
certain conditions (Sturm and Steyrer, 2003; 
Sturm, 2010), but basically the morphology of 
zircon crystals is maintained under high 
temperature and pressure conditions, therefore, 
they can be used as a good criterion in 
petrogenetic studies. The first morphology 
classification of zircons and its relationship with 
their petrogenesis was done by several 
geologists including Hoppe (1963), Poldervaart 
(1955, 1956), Frasl (1963). According to Pupin, 
1980, the formation of different crystal faces in 
zircons is a function of chemistry, the amount of 
water available, the temperature and the cooling 
rate of the magma (Pupin, 1985). According to 
this plan, type I granites contain zircons with flat 
pyramids, i.e. {101}, while S-type granites 
contain pyramids with a high slope, namely 
{211} (Pupin, 1980, Finger et al., 1991-1992, 
Schermaier et al., 1992, Benisekand-Finger, 
1993, Sturm, 1999, Belousova et al., 2006, 
Köksal et al., 2008). It was also found that the 
chemical composition of the magma, especially 
the ratio of aluminum to alkali (A), controls the 
formation of pyramid in zircon, while the 
formation of prism is controlled by the 
temperature of the magma (Pupin, 1980). 
Therefore, the shape of zircons crystallized from 
high temperature melts mostly include {100} 
prisms and the zircons crystallized from low 
temperature melts mostly contain {110} prisms, 
so studying the shape of prisms in Zircons can 
be used as geothermometers (Pupin and Turko, 
b1972). The composition of the melt can control 
the morphology of zircons, and in a zircon 
crystal, this morphology may change due to the 
change of magma composition (Griffin et al., 
2002, Belousova et al., 2006, Seibel et al., 2006). 
Therefore, studying the morphology of zircons 
can show changes in the composition of the 
intrusive magma during cooling. Recognizing 
the two main pyramids in zircons including 
{211} and {101} and prisms including {110} 
and {100} helps to investigate the morphology 
of zircons Pupin, 1980. In this study, the zircons 
present in the intrusive rocks of Bagchehghaz 
and Niyanj area, located in the north-east of 
Hamedan, were investigated. To investigate the 

relationship between the morphology of zircons 
and magma geochemistry, zircon crystals were 
studied using binocular microscope and electron 
microscope. The morphology of zircons was 
studied based on the three-dimensional shape of 
the grains.  
 

Materials and methods 
In order to identify and investigate the 
morphology of zircon, 3 samples from 
Baghcheghaz area and 3 samples from Niyanj 
area were selected and crushed by a jaw crusher. 
In the next step, put the samples in the shaker 
machine to separate the crystals based on the 
size of the crystal. Then the crystals between 63-
250 �� were separated from the rest and washed 
completely. After drying the samples in the 
oven, iron minerals were separated by magnet. 
In the next step, heavy liquid bromoform 
(CHBr3) with a specific gravity of 2.89 g/cm3 
was used to separate zircon from other minerals. 
Due to the high density of the zircon mineral, 
this mineral falls down and settles in the outlet 
of the decanter. The grains collected in the outlet 
duct were washed with acetone after being 
placed on a filter paper and dried in an oven. In 
the last step, the separation of zircons was done 
manually using a binocular microscope. For the 
detailed study of morphology, SEM images 
were prepared by electron microscope in the 
engineering faculty of Bu Ali Sina University.  
 

Conclusions 
 Investigating the morphology of zircons can 
help to understand the origin of igneous rocks, 
their chemical composition (aluminum and 
alkali saturation degree) Pupin, 1980 and the 
temperature of the forming melt (Pupin and 
Turko, b1972). 
In the diorite of the studied related to Niyanj 
logic; Zircons have prisms {100} and sometimes 
{110} and flat pyramids {101}. This group of 
studied samples are placed in the range of 5, i.e. 
granites with crust and mantle origin. However, 
in Niyanj and Baghcheghaz gabbroes, zircons 
have {100} prisms and {101} flat pyramids, and 
the trend of the T.E.T axis in them is vertical 
(a=∞). The presence of zircons with simillar 
morphology in the studied gabbroes probably 
indicates their common magmatic origin from 
the mantle. The studied gabbroes have a mantle 
origin and the studied diorites have a hybrid 
origin (mantle and crust). 
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Fig. 1. Classification of zircons based on the morphology and thermometric scale of Pupin (1980), in the formation of 

morphology of zircons, index A controls pyramid formation and prism formation temperature 
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Fig. 2. The range of zircons in the petrogenetic classification presented by Pupin (1980). Ranges 1, 2 and 3 include 
crustal granites or more with crustal origin (orogenic granites). Range 1: alumina leucogranites, range 2: 

monzogranites and in situ granodiorites. Range 3: monzogranite and alumina granodiorites. Ranges 4 and 5: granites 
of crustal and mantle origin (hybrid granites or orogenic granites). Range 4a-c, (dotted range, dark) granodiorite and 

monzogranite. (Range 4a-c bright dotted range) monzogranite and alkali granite. Range 5: granites of the subalkaline 

series. Ranges 6 and 7: mantle granites or more with mantle origin (non-orogenic granites). Range 6: Alkaline series 
granites. Range 7: granites of the tholeiitic series. Ch: charnockite magma, Mu: muscovite magma range (temperature 

less than 725 degrees). 
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Fig. 3. Geological map of the studied area based on the 1:100000 geological map of Razan (Alaei-Mahabadi, and Fodazi 
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Fig. 4. Geological map of the studied area based on the 1:100000 Geological Map of Kabodarahang (Shafii, Haj 
Hosseini, Ghasemi, and Majidi Fard (2004) 
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Figure 5: a, c, e) Microscopic images of zircon in gabbrodiorites of Baghcheghaz region (in PPL), b, d, f) Microscopic 
images of zircon in gabbrodiorites in Baghcheghaz region (in XPL), Mineral names are abbreviated cf. Whitney and 
Evans (2010).  
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Fig. 6. a) Microscopic image of zircon inside monzonites of Niyanj region (in PPL), b) Microscopic image of zircon in 

monzonites of Niyanj region (in XPL), c) Microscopic image of zircon in quartz monzonite of Niyanj region (in PPL), d) 

Microscopic image of zircon in quartz monzonites of Niyanj region (in XPL), e) Microscopic image of zircon in diorites of 

Niyanj region (in PPL), f) Microscopic image of zircon Inside the diorite of Niyanj region (in XPL). Abbreviated names of 

minerals are taken from Whitney and Evans (2010). 
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Fig. 8. Classification diagram of SiO2 versus Na2O+ K2O of Niyanj region (Middlemost, 1994) 
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Fig. 9. SEM images of zircon crystals isolated from different studied rocks: a) zircon samples found in Diorite of Niyanj 

region; 1 and 2: S10, 3: P3, 4: P5 and 5: D b) Zircon samples found in Gabbros of Niyanj region; 1: P3, 2: P4, 3: P3, 4: 

P4, 5: P5 c) Zircon samples found in the Gabbros of Baghche Ghaz region; 1: P2, 2: P3, 3: P5, 4 and 5: D 
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Fig. 10. Statistical study of zircons in the studied rocks on the reference morphological chart (Pupin, 1980) and 

determination of T.E.T, I.A and I.T. 
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