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Islamic Republic of Iran
ministry of Industries & Mines

J. Kastani Avval



T the nerme of the aluighty , the creclor
ity -

The word "rock"usually brings to mind the feelings of coarseness insentimentness,
heartedness, insensitivity, inflexibility and the idea the such associated with

If looking at this coarsed rock from the points of sentiment ,a certain hidden beautiness
would exist feeling the rhythm of creation . [f looking a heart immersed of kindness, love,
effection and fondness reveals its inner beauty, tames, cold heartedness, and infatuates the
concious which proclaimes the magnificence of creation.

Thus, as more work on this God granted beauty , as more worthwhile. Forcunately, exalted
God granted our land so many blessed nacures.

The expert's mission is to acknowledge these potential resources and using them in an
approptiate and proper way.

This atlas is prepared to represent the'potentials of Iran's decorative stones on basis of

International Standard frameworks .

Hoping this Atlas would be considered and put out to an interest by the mine exploitors
and other concerned people .
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matters.
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Introduction

Building and decorative stones are one of those important natural resources of
Iran. According to recent statistics, Iran has been listed among the fifth
important producers of building and decorative stones in the world .

One of the main reasons of unsuccessful supply of Iranian decorative stones in
[nternational markets is lack of precise information quality, quantity from
these quarries. This Atlas has been prepared to overcome this problem. We
mainly focused on introducing of important decorative stones based on ASTM
criteria.

The following subjects have been taken into consideration in preparation of this Atlas:

a) Priorities selecting quarries

The quarries have been selected based on available data in each province and technical
characteristics like minable reserves, current rate of exploitation, type of rocks, color,
composition and quality. The following minimum annual rates of exploitation is
considered for different quarties .:

Altered marbles and porcetain 10,000MT
Travertine 5,000MT
Marble 2,000MT
Granite 3,000MT

b) Sampling

Sampling has been carried out by groups of senior geologists and lot of efforts was spent to
take a representative sample from these quarries.

c) Reserve estimation:

One of the major factors in absorbing investment in mining sector is assurance of the mine
reserve. Therefore, recorded numbers in exploitation licenceswere selected in this regard.

d) Evaluation of exploitation:

The real exploitation rate of mine can be limited due to preparation conditions , geclogical
constraints and involvement of other parameters . For example, mostlyapplied mining

methods were implemented by the owner of the quarry without meeting the standard ,
requirements of exploitation. Even, with accessibility of exploitation equipments they are
unable toincrease their exploitation rate from what they have planned in theirlicense.

e} Preparation of schematic sections

Since, one of the main reasons of Adas is to make possibilities for participation,
cooperation and exploitation of foreign or local private sectors , so datas such as current
and existing exploitation conditions, tectonic situation, morphology of materials which
plays an important role in selection of the equipment has been gathered by use of a
schematic sections .

) Microscopic studies

Since, the main and subsidiary minerals although is effecting a rock from points of colour
and quality view,but also is a main determinant of applied consumption.

For example, the low oxide a minerai rocks have more constancy in color. Therefore the
microscopic studies were necessary.

g) Lab selection and equipping:

In order to meet ASTM codes for physical and mechanical behaviour of quarry stones, we
did our tests in laboratories of "The Construction Research Center"which would meet the
needed standards .

h) Reliability of tests:

To meet ASTM standards, the confirmation of one internacional standard institute was
necessary. The Industrial Research Institute of Iran has obtained all the required approvals



for the equipments.

i} Mechanical tests:

All the mechanical tests including sample preparation and merhods of measurement
were carried out as follows:

Sample preparation

Taken samples from the quarries have been cut in cutting workshops and sent to the
laboratories for tests. ASTM standards are considered during sampling as shown in the
following table.

Quantity and size of samples based on ASTM standards

’ New r “TRysre eff Teats Ny off Segiplls || Ve off Sorapples (o) 1
. Min. 3 Samples, Recrangular cubic, with
1 Water absorption Without Layers min. 31 and max. 75
5 Specific densier Min. 6 Samples, Recrangular eubie, with
pecific density With Layers min. 51 and max. 75
] 5 Samples for testing parallel Recrangular cubic, with
3 Compression test and perpendicular to layer min. 51 and max. 75
. 3 Samplex, without Layers, perpendicular Recrangular cubic,
4 Module of elasticity ~ whyen3 somples and  tamples akngide 102x204x57
R i1 l b' L}
5 Grinding test 3 Samples ecglgf;li;u .
Rectangular cubie,
6 Bending test 3 Samples 300438x25

Based on standard codes, physical and mechanical testsshotld be done in each sample and
mean value of tests should not be exceeding than 10%.

In addition to the prepared samples, we also prepared sample with the dimentions of
EX 10X 10 cm for presenting the polishing state so,the pictures of all the mines are based
on their real sizes.

H} Methodology of Selecting Scientific name of Stones :

To prevent various names of stones which uses in different classificarions , we determined

the Dunhan System for noration of sedimentary stones and regarding the volcanic stones
;we cosidered the main and subsidiary materials and also the tissue of the stones .

Methodology of Preparation of Samples for lab tests

Samgples Prepared from Qauries

Cuting the Samples »




4 Clasifearion of the samples

Samples Liging of euch mine 3»

| 4 Samples Coding & Packaging for dispaching to Jah

Based on obtained results from these tests all decorative
stones mentioned here, can be divided into four groups as
follows:

Granite group:

Generally,and by definition granite is a volcanic rock, which consist of
quartz and feldspar grains. Granire color varies from pink to gray with
homogeneous texture. Usually, one or several mafic minerals associated
with granite. In addition, some other volcanic rocks with mafic features
dubbed as granite, however, lithologicaly they cannot be categorized as
granite rocks.

No | [ Pt & Miecbtond spac || Quuamitisy Morfhd of s
| Masimum water absorption (we.%) 0.4 ASTMC97-96
2 Minimum spe (kgfm’) 2560 ASTMC97-96
3 Minimum compression (Mpa) 131 ASTMCI70-90(Reapproved1994)
4 Module of clasticity(Mpa) 1034  ASTMC99.87(Reapproved1993)
5  Min. grinding (hardness) 75  ASTMC241-90(Reapproved1997)
6  Min. bending stress (Mpa) 817  ASTMCBS0-96 |

Limestone group:

Limestone is sediment rock consisting of calcium carbonates (calcite minerals) or calcium-
magnesium {dotomite) or both of these minerals. In the market of decorative stones,



polishable re-crystallized limestones, dense microcrystalline limestones and travertine's,
are considered as a marble. Based on ASTM standard these rocks can be categorized as a
limestone or marble.

According to ASTM standards, decorative limestones are classified based
on their specific gravity into three groups:

| 1)Low density limestone - density between 1760 to 2160 kg/m3
[ o

. 2)Medium density limestone - density between 2160 to 2560 kg/m3

oo P

T -

. 3)High density limestone - density more than 2560 kg/m3
L o B} .

Matble group:

This group covers the wide range of rocks with different types of compositions and
textures. Therefore, from the econemical poinc of view, rocks with high content carbonare
10 low carbonates can be classified in chis group. Most of the marbles have intermingled
textures with quasi-crystalline minerals to Smm grains. Onyx, as a transparent calcite,
withwarious colors, belongs to this group. In additien, all dense and polished limestone can
be supplied as a marble stone.

According to ASTM303-97, marble decorative and building stones are classified into four
groups: Calcite, Dolomite, Serpentine and Travertine.

Mechanical and physical specification of marble stone is shown in below :

Plysisl] & Mmoo qpoe. || Quantty || Tontiedgomy || Ml o Whyetod) & N bontiol s || Qruametty || Clotad oy || bicdbmdiaf g
12 Low nbso’:’n;:nm{f::) 0.2 In all four groups ASTMC 97
Maximum water . , .
absorption (wt.%) 7.3 Medium ASTMC 97 2595 Calcite
3 High 2800 Dolomite
Minimum spg. (Kg/m?) ASTMC 97
1760 Low 2690 Serpentine
Minimum spg. (Kg/m?) 2160 Medium ASTMC 97 2305 Travertine
2560 High Minimum compression (Mpa) 52 In all four groups ASTMC 170
12 Low Module of elasticity(Mpa) 7 In all four groups ASTMC 99
Mlnimut;\h;g:;prcsswn 28 Medium ASTMC 70 Min. grinding (hardness) 10 In all four groups ASTMC 41
55 High Min. bending stress(Mpa) 7 In all four groups ASTMC 880
2.9 Low
Module of 3.4 Medium ASTMC 99
elasticity(Mpa)
6.9 High
Min. grinding (hardness) 10 All Classes ASTMC 241
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Navid Abar Kuh Marmarite Stone
Navid Abar Kub Mine

Kuh Ala Abar Kuh Marmarite Stone
Kuh Ala Abar Kuh Mine

Azimi Marmarite Stone

Azimi Mine

Pink & Light Yellow Bisheh Dar Bahabad Marmarite Stone
Pink & Light Yellow Bisheh Dar Bahabad Mine
Pink Bafgh Marmarite Stone

Pink Bafgh Mine

Ghasem Zoghali Marmarite Stone
Ghasem Zoghali Mine

North of Kuh-e-Siyah Marmarite Stone
North of Kuh-e-Styah Mine

Robat Abar Kuh Marmarite Stone
Robat Abar Kuh Mine

Chakavak Marmarite Stone

Chakavak Mine _

Sefid Kuh Marmar Stone

Sefid Kuh Mine

Green Toran Posht Marmar Stone
Green Toran Posht Mine

Borgh Green Marmar Stone

Borgh Green Mine

Granite Red Gheleh Khargoshi Stone
Red Gheleh Khargoshi Mine

Granite Oghabkuh Stone

Oghabkuh Mine

Granite Green Ghaleh Khargoshi Stone

' Green Ghaleh Khargoshi Mine

"Shovaz Travertine & Marmar Stone
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Kaman Kuh Ala Travertine Stone
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Granite Northen Baghcheh Ghaz Stone
| Northen Baghcheh GhazMine ..
[ Granit¢ Ganjnameh Stone ’
|__Ganjnameh Mine

[ Granite Kahnoosh Stone
|__Kahnoosh Mine

" Ghadamgah Sirjan Chini Stone
_ Ghadamgah Sirjan Mine
[ "Aghshatii Chini Stone
| “AghshatilMine
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Granite Malmir Stone
L__Malmir Mine e
{ " “Eastern Tavandasht Chini Stone” '
2. _Eastern Tavandasht Mine L
Abri Tavandashi 2 Chini Stone -
_Abri Tavandasht 2 Mine
“ " Abri Tavandasht 1 Chini Stone
Abri Tavandasht | Mine )
" Light Yellow Nineh Travertine Stone
i Light Yellow Nineh Mine o
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. Red Gol Cheshmeh Mine
_” Shahverdi Travertine Stone
~ Shahverdi Mine
'™ " Dareh Bokhari Travertine Stonc ~ ~
! _ Dareh Bokhart Minc
" Haji Abad Mahallat Travertine Stone
I Hajt Abad Mahallat Mine

" Takhi-c-Abgarm Travertine Stone

\ __ Takht-e-Abgarm Mine L
" Bagh Malek Travertine Stone
LBd_gh Malek Mine
| Baghct Abad B2 Mine
[~ Bagher Abad Bl Travertine Stone

Bagher Abad Bl Mine
" Atashkuh Travertine Stone
I Atashkuh Mine




:L

‘Chah Morghi B Marmarite Stone

.Chah.Morghi B Mine
Chah Morghi A Marmarite Stone

. _Chah Morghi A Mine
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Angorak Marmarite Stone

. Angorak Mine _
Chah Savar Agha 19 Chini Stone
LChah Savar Agha 19 Minc

Chah Savar Agha | Chini Stone

L. _Chah Savar Agha | Mine
" Tang Hana Va Ghaleh Bahman Chini Stone
. Tang Hana Va Ghaleh Bahman Mine
“Tang Hana Neyriz Chini Stone
. Tang Hana Neyriz Mine
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" Chah-e-Zard Transhahr Marmar Stone

Chah-g-Zard Iranshahr Mine

Granite Kuh-e-Chah Faragh Stone
Kuh-e-Chah Faragh Mine

Granite Afiar Stone

Aftar Mine

SISTAN & BALOCHEGVAN

1 I'_"""_ |'

~ Granite (2) Govadra Stone

Granite {1) Govadra Stone

_Govadra Mine o

“Granite Ghaflan Kuh Stone ™
Ghaflan Kuh Mine =~~~ ;
" Granite (2) Khalifeh Loo Stone

Granite (1) Khalifeh Loo Stone

__ Khalifeh Loo Mine

"“Graniie Haj Seiran Stone
Haj Seiran Mine
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 Kalateh Ghadam 6 Marmarite Stone
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"Kalateh Ghadam 5 Marmarite Stone

Kalateh Ghadam § Mine

" Kalateh Ghadam 4 Marmarite Stone
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“Kalateh Ghadam 3 Manmarite Stone
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. Kalateh Ghadam 2 Marmarite Séone
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|
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Kalateh Ghadam 2 Mine

Kalateh Ghadam | Marmarité Stone ™
Kalateh Ghadam 1 Mine
Senjedak Kashmar Marmarite Stone

_ Senjedak Kashmar Mine

Daghi Kuh Sorkh Kashmar Marmarité Stone
_.-Daghi Kuh Sorkh Kashmar Mine
~ Hoz Balooch Marmarite Stone

! _ Hoz Balooch Mine

‘Chah Paliz Eastern Marmarite Stone

_ Chah Paliz Eastern Mine

- Granite Paghaleh Sabzevar Stone

. . Paghaleh Sabzevar Mine

Alvan Bajestan Marmarite Stone =~

: . Alvan Bajestan Mine

Granite Morvarid Mashhad Stone

_ _Morvarid Mashhad Mine
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~ Granite Siyankoh Stone
. . Siyankoh Mine

Granite Sofal Band Stone ™
Sofal Band Mine

" Granite Zahak Nehbandan Stone
'___ Zahak Nehbandan Mine

L
[
i
I
I

1
[—

| Talaran Mine_

Granite Deh Gheiby Stone
_Dch Gheiby Mine

" Granité Deh Morgh Stone

Deh Morgh Mine
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_Khazra Mine o
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. Tamam Deh Mine
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" Granitc Bagh Sangi Stone
__ Bagh Sangi Mine

Ghaem Marmarite Stone

Ghaem Mine

Shitaneh Marmarite Stone

Shilaneh Mine

Sarchah Marmarite Stone

Sarchah Mine

Dangan Marmarite Stone

Dangan Mine

CHAHARMAHAL & BAKHTHNARI

Joshan Ghali Marmarite Stone

Joshan Ghali Mine

Kuh Kabood Haftooman Khoor Marmarite Stone
Kuh Kabeod Haftooman Khoor Mine
Hossain Abad Khoor Pink Marmarite Stone
Hossain Abad Khoor Pink Mine

Khoor & Biabanak Sangab Marmarite Stone
Khoor & Biabanak Sangab Mine

Bazbandeh Naien Marmarite Stone
Bazbandeh Naien Mine

Granite Tameh Stone

Tameh Mine

Red Granite Golabad Naein Stone
Golabad Naein Mine )
Granite Godar Siavash Stone
Godar Siavash Mine

Granite Bagham

Shahmeoradi Stone

Bagham Shahmoradi Mine
Granite Bagham Ardestane Stone
Bagham Ardestane Mine

Granite Ureh Stone

Ureh Mine

Granite Elahy Stone

Elahy Mine

Laybid (2) Chini Stonc
Laybid (1) Chini Stone

Laybid Mine

Vargooran Travertine Stone

Vargooran Mine
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Takht Kamand Jarghooyeh Travertine Stone
Takht Kamand Jarghooyeh Mine

Gerdab Targh Stone

Gerdab Targh Mine
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Savf Abad No.2 Marmarite Stone
__Sayf Abad No.2 Mine e

E'I:Emehdasht Traveriine Stone
Lamehdasht Mine

Kour Eblagh No.3 khoy Marmarite 2 Stone
Kour Eblagh No.3 khoy Marmarite 1 Stone

Kour Eblagh No.3 khoy Mine _
*KWEBIagh_(N:T.‘V.?O)HMannariESEJ"ﬁFé '
" Kour Eblagh (N.T.V.70) Mine

—Siah Baz Khoy Marmarite Stone

|__Siah Baz Khoy Mine

[ Kopaklou No.2 Marmar Stone
Kopaklou No.2 Mine__

™ Gheshlagh Marmar Ston¢
| Ghareh Gheshlagh Mine

™ Granite Najafabad Uromieh Stone
| Najafabad Uromieh Mine )

|__Ghalghachi_Uromich Mine

Granite Pasveh Khooranj 2 Stone

Pasveh Khooranj 2 Mine.

[ Syenile Gagish No.1 Stone
| Gagish No.1 Mine_

Syenite Ghalat Pyranshahr Stone )

. __Ghalat Pyranshahr_Mine

Syenite Shahrestan No.2 Pyranshahr Stone
| Shahrestan No.2 Pyranshahr Mine__

[~ Syenite Baneh Sar (1) Stone

Shavieh Naghadeh Mine

™ Dashi-e-Ghooreh Chini Stone
|__ Dasht-¢-Ghooreh Mine
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[ Jotbar Uromieh Chini Stone
i___Jglbar Uremieh Mine _ _
{ '~ Marganlar Travertine Stone
L Marganiar Mine ____ I
l “Ghezel Dagh Mako Travertine Stone
_._Ghezel Dagh Mako Mine
r " Toureh Mako Travertine Stonic
__Toureh Mako Mine
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Granite Laghlan Horand Stane

Laghlan Horand Mine

Granite Zand Abad Stone

Zand Abad Mine

Nadinloo Light Yellow Travertine Stone
Nadinloo Light Yellow Mine

Kalvanagh Light Yellow Travertrine Stone

Kalvanagh Light Yellow Mine
Nadinloo Walnut Travertine (Azar Shahr) Stone
L._Nadinloo_Walnut (Azar_Shahr) Mine
Sardar Abad Red Travertine Stone
|__Sardar Abad Red Travertine Mine
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