
    
  

Applied Sedimentology  

Vol. 14, No. 27, 2026, pp. 250-274 

Journal homepage: https://psj.basu.ac.ir 

 

 

Petrography and Geochemistry of Dolomite in the Shotori Formation, 

Kazemabad Mine, Northwest Kerman 
 

Roya Mozafarinia1, Hamed Zand-Moghadam2*, Hoda Bavi3 and Rahim Nasiri4 

 
1- M.Sc. Student. Dept. of Geology, Faculty of Science, Shahid Bahonar University of Kerman, Kerman, Iran 

2- Assoc. Prof., Dept. of Geology, Faculty of Science, Shahid Bahonar University of Kerman, Kerman, Iran 
3- Visiting Lecturer., Dept. of Geology, Faculty of Sciences, Shahid Bahonar University of Kerman, Kerman, 

Iran 

4- Head of Exploration, Mamradco Lime and Dolomite Calcination Plant, Kerman, Iran 

 

ABSTRACT ARTICLE INFO 

The Kazem-Abad dolomite mine (Nw Kerman) is one of the important 

dolomite mines in the region. The dolomitic rocks of this mine comprise 

carbonate deposits of the Middle Triassic Shotori Formation. 

Petrographic and geochemical investigations of the studied dolomites 

reveal considerable variations in texture, crystal size, and chemical 

composition. Based on petrographic studies, three main dolomite types 

were identified, including fine-crystalline, medium-crystalline, and 

coarse-crystalline dolomites. The coarse-crystalline dolomites exhibit 

greater textural diversity and occur extensively as pervasive, pore-filling, 

and vein-filling dolomite. The fine-crystalline dolomites preserve part of 

the original depositional fabrics and are likely indicative of the early 

stages of dolomitization, whereas the medium-crystalline and particularly 

the coarse-crystalline dolomites are characterized by destruction of the 

primary fabrics, crystal growth, and extensive recrystallization, 

suggesting more advanced stages of diagenesis. Geochemical 

relationships among major, minor, and trace elements indicate that the 

fine-crystalline dolomites were predominantly formed under the influence 

of early marine and brine fluids, whereas the medium-crystalline 

dolomites show stronger evidence for the influx and influence of basinal 

diagenetic fluids. The coarse-crystalline dolomites exhibit the strongest 

geochemical evidence for advanced recrystallization and the influence of 

metal-rich fluids. The depletion of elements indicative of early fluids, 

such as Sr, Na, and Ba, together with the relative enrichment of metallic 

elements, including Fe, Cu, Zn, Ni, and Pb, indicates substantial 

modification of the original chemical composition during recrystallization 

in the late stages of diagenesis. 
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Extended Abstract 

Introduction 

The Shotori Formation is the classic dolomitic 

unit of the Middle Triassic (and locally 

earliest Late Triassic) of Central Iran, exposed 

in the Tabas, Kalmard and northern Kerman 

regions (Aghanabati, 1988). In the Kalmard 

reference section near Tabas it reaches about 

820 m of mostly medium- to thick-bedded 

dolomite (Rahimi et al., 2016). Previous work 

in the studied area was limited to geological 

mapping and mining exploration reports, and 

no systematic petrographic–geochemical 

study of the Shotori dolomites existed for the 

Kazemabad area. The Kazemabad dolomite 

mine lies about 37 km northwest of Kerman 

within the Zarand 1:100,000 geological map 

sheet (Vaheti Daneshmand et al., 1974). The 

measured section here is 140 m thick and 

strongly tectonized. The lower contact is 

concealed under Quaternary alluvium, while 

the upper contact is faulted against grey to 

green sandstones and shales tentatively 

assigned to the Late Triassic Nayband 

Formation. The lithology is dominantly thin- 

to thick-bedded dolomite with minor thin 

argillaceous interbeds; intense dissolution 

features and skins suggest substantial fluid 

flow through fault zones. A thin (up to 10 m) 

unfossiliferous white micritic limestone at the 

top, laterally attenuated by faulting, is 

tentatively correlated with the Espahak 

limestone. The aim of this study is a 

petrographic and geochemical analysis of 

these dolomites to constrain the factors 

controlling their formation.  

 

Materials and Methods 

A total of 45 samples were collected at 

approximately regular intervals from the 143 

m measured carbonate succession. All 

samples were prepared as thin sections and 

examined by polarizing microscopy at Shahid 

Bahonar University of Kerman. To 

distinguish dolomite from calcite and to 

identify ferroan varieties, thin sections were 

stained with Alizarin Red S and Alizarin Red 

S–potassium ferricyanide following Dickson 

(1965). Textural classification followed 

Sibley and Gregg (1987) and Mazzullo 

(1992). Selected samples were studied by 

cathodoluminescence at Ferdowsi University 

of Mashhad, based on the principles of Boggs 

and Krinsley. Thirty-eight samples were 

analyzed by XRF and ICP-MS at the Zarazma 

laboratory (Kerman) for major, minor and 

trace elements (Ca, Mg, Fe, Mn, Na, Sr, Ba, 

Cu, Zn, Pb, Ni, Co, plus Ce and Eu as rare 

earth representatives), and six representative 

samples were examined by XRD to identify 

major and minor mineral phases and to 

integrate mineralogical and geochemical data.  

 

Discussion and Results 

Petrography, Mineralogy and 

Geochemistry 

Dolomite types. Three principal dolomite 

groups occur: fine-, medium- and coarse-

crystalline; the coarse-crystalline group is the 

most diverse, comprising pervasive, vug-

filling, vein-filling and saddle dolomites.  

Fine-crystalline dolomites (about 50% of the 

studied sections) have 10–40 µm crystals 

(average 20 µm) with a unimodal planar-s 

mosaic fabric (Mazzullo, 1992) and locally 

idiotopic-to-hypidiotopic fabrics (Sibley and 

Gregg, 1987). Ghost textures of intraclasts 

and peloids indicate partial to complete 

preservation of the primary fabric. CL is 

uniformly dull to very dull; dolomite-lined 

voids show dull rims with clearer cores. A 

network of microfractures and stylolites is 

filled by iron oxides, organic matter, and 

several vein generations (iron-oxide, 

siliceous, ferroan dolomite and late calcite 

veins). Porosity is mainly intercrystalline plus 

small dissolution vugs partly filled by blocky 

cement. XRD shows mostly dolomite with 

minor residual calcite in sample D2 

(incomplete dolomitization) and essentially 

pure dolomite plus trace quartz in sample D3.  

Medium-crystalline dolomites show planar 

mosaics of tightly interlocked, subhedral-to-

euhedral crystals with progressive loss of 

primary fabrics, dull-to-dead CL with 
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selective bright zones along crystal 

boundaries and microfractures, and 

decreasing Na contents, consistent with 

recrystallization under shallow-to-moderate 

burial.  

Coarse-crystalline dolomites display three 

subtypes: (a) matrix dolomite with irregular 

xenotopic, non-planar-a fabrics and patchy 

inhomogeneous CL; (b) vein-filling dolomite, 

mostly xenotopic, cross-cutting the rock with 

exclusively bright red CL confined to veins; 

and (c) vug-filling dolomite with geodic 

fabrics showing an ordered sequence of 

euhedral idiotopic rims, hypidiotopic mid-

zones, xenotopic cores and terminal siliceous 

cement, together with oscillatory zoning 

(bright rims, dull-to-dead cores). Dissolution 

vugs demonstrate that dolomitization was not 

exclusively a closed, volume-for-volume 

replacement process. 

Geochemistry. In fine-crystalline dolomites 

(n = 9), Mg ranges 106,996–129,634 ppm and 

Ca 21,308–213,223 ppm; Fe (1,795–23,558 

ppm) and Mn (3–19,870 ppm) dominate the 

trace suite; Na (199–575 ppm) and Sr (2.65–

8.12 ppm) are comparatively high relative to 

later generations, and Ba, Zn, Pb, Cu, Ni, Co, 

Ce and Eu are low. The strongest correlations 

are negative Fe–Mn (r = −0.859), Eu–Ni (r = 

−0.821) and Na–Co (r = −0.636); notable 

positive correlations include Eu–Mn (r = 

0.672), Mg–Sr (r = 0.661) and Ba–Sr (r = 

0.657). 

In medium-crystalline dolomites (n = 6), Mg 

is 58,986–129,191 ppm, Ca 21,493–213,082 

ppm, Fe 2,229–14,814 ppm and Mn 3,462–

17,738 ppm. Strong negative correlations 

include Cu–Mn (r = −0.958), Fe–Mn (r = 

−0.956), Ba–Sr (r = −0.896) and Sr–Eu (r = 

−0.812); strong positive ones include Fe–Cu 

(r = 0.936), Fe–Co (r = 0.836) and Sr–Ni (r = 

0.814). 

In coarse-crystalline dolomites (n = 8), Mg is 

12,895–129,613 ppm, Ca 211,365–214,367 

ppm, Fe 2,041–11,913 ppm and Mn 5,877–

19,831 ppm. Strongest positive correlations 

are Fe–Cu (r = 0.953), Ba–Na (r = 0.874) and 

Zn–Pb (r = 0.785); strongest negative ones are 

Mg–Ba (r = −0.924), Mg–Na (r = −0.912) and 

Ca–Sr (r = −0.772). Across all groups, 

negative Ca–Sr and Ca–Co correlations reflect 

progressive exclusion of these cations as the 

dolomite lattice became more 

stoichiometrically ordered, whereas Ca–Ba 

and Ca–Pb affinities in coarse types point to 

redistribution during advanced rock–fluid 

interaction.  

Discussion and Proposed Dolomitization 

Model 

The combined petrographic, CL, 

mineralogical and geochemical evidence 

indicates that the Shotori dolomites record a 

multistage history of early dolomitization, 

recrystallization and late diagenetic 

interaction rather than a single event. Fine-

crystalline dolomites preserving primary 

fabrics represent early replacement of lime 

muds by seawater-derived fluids; lacking 

syndepositional evaporites, near-synchronous 

replacement is considered the most likely 

mechanism, with sabkha/evaporative-pump 

models only a possibility. Increasing crystal 

size and loss of earlier textures record 

recrystallization during burial; as Land (1985) 

emphasized, early poorly ordered dolomites 

progressively gain crystal size, stoichiometry 

and lattice order during thermodynamic 

stabilization. Coarse-crystalline types reflect 

late diagenesis: matrix dolomites record 

neomorphic recrystallization at higher 

temperatures (elemental correlations alone do 

not prove deep hydrothermal fluids); vein 

dolomites provide direct evidence of a late 

(possibly Mg-rich) fluid in tectonic fractures; 

and geodic vug cements record stage-wise 

growth with evolving Fe/Mn ratios. CL 

variations reflect changing Eh and Mn²⁺/Fe²⁺ 

contents, though luminescence cannot be tied 

linearly to a single variable (Machel, 1985). 

Three vein generations indicate alternating 

fracturing and cementation, but not 

necessarily three distinct fluids; isotope and 

fluid-inclusion data would be needed to 

confirm independent sources. Authigenic 
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quartz in vug cores marks the final porosity-

occluding event, explicable by local silica 

saturation during late burial without an 

external siliceous fluid system. 

Proposed dolomitization model. Stage 1: 

fine-crystalline planar mosaic dolomite with 

preserved primary fabrics, dull red–orange CL 

and marine-type geochemistry (high Mg, Sr, 

Na) — early near-synchronous replacement 

by seawater-derived fluids. Stage 2: medium-

crystalline interlocked subhedral-to-euhedral 

mosaics, dull-to-dead CL, declining Na — 

recrystallization during shallow-to-moderate 

burial under more reducing fluids. Stage 3: 

coarse-crystalline matrix, vein-filling and 

vug-filling dolomites with xenotopic fabrics, 

patchy to bright-red CL and strong elemental 

fractionation — late diagenetic–tectonic 

cementation and cavity filling during terminal 

burial.  

 

Conclusions 

The results derived from the petrographic, 

geochemical, and textural evaluations of the 

dolomites in the Shotori Formation within the 

Kazemabad mine area indicate that the 

dolomitization process of the Shotori 

Formation in the studied area was not a single 

event, but rather the result of a multistage 

diagenetic evolution ranging from shallow 

evaporative conditions to late burial and 

tectonic regimes. The diversity of crystal sizes  

(fine-, medium-, and coarse-crystalline) 

reflects the evolutionary pathway from early 

dolomitization to successive recrystallizations 

and the thermodynamic stabilization of the 

dolomite lattice during burial stages. 

Cathodoluminescence behavior and zoning of 

vug-filling crystals indicate chemical 

fluctuations, particularly in the distribution of 

activating (manganese) and quenching (iron) 

elements, as well as Eh–pH conditions of pore 

fluids during crystal growth. Major and trace 

element geochemical relationships show that 

recrystallization and water-rock interaction 

have readjusted the initial geochemical 

compositions, and incompatible elements 

have been expelled from the dolomite lattice 

with increasing structural order. Multiple 

generations of veins indicate a history of 

intermittent fracturing caused by tectonic 

events; however, proving the different origins 

of their fluids requires complementary 

isotopic and fluid inclusion 

microthermometric evaluations. Furthermore, 

the presence of quartz in the core of vugs may 

indicate the final pore-clogging event 

following dolomitic cementation, reflecting 

changes in local physicochemical conditions 

during the final burial stages. 
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Fig. 1. (A) Geological setting of the Kazemabad dolomite mine based on the 1:100,000 Zarand geological map (Vahdati-

Daneshmand et al., 1995). (B) Field view of the Kazemabad dolomite mine and surrounding lithological units. Note the 

repetition of the dolomite unit caused by the regional faulting system. 
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Fig. 2. Stratigraphic column accompanied by field photographs and identified dolomite types in the studied section 
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Fig. 3. (A) Cross-cutting relationships showing early dark Fe-oxide veins cut and offset by late clear carbonate-calcite veinlets and a 

microfracture network. (B) Dense, unimodal planar-s (subhedral) dolomite mosaic with straight crystal boundaries within a micritic-

clayey matrix. (C) Uniform microcrystalline dolomite matrix intersected by parallel bedding-parallel Fe-oxide-stylolitic seams cut by 

a cross-cutting vertical fracture. (D) Secondary dissolution vug filled with clear blocky cement, retaining a central spherical relic 

grain-inclusion, surrounded by intercrystalline pore spaces. (E) Patchy polymodal replacement mosaic showing organic- Fe-rich 

mottling and faint relic allochem ghost textures, indicating partially fabric-preserving dolomitization. (F) Dense dolomicritic matrix 

intersected by cross-cutting microfractures and pressure-solution seams filled with iron oxides and opaque matter. (G) Corresponding 

CL photomicrograph showing dull to moderate red-orange luminescence with localized brighter spots along microfractures (CL).(H) 
showing dull to non-luminescent (faint reddish-brown) and homogeneous (un-zoned) luminescence (CL). 
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Fig. 4. (A) Continuous dark, Fe-oxide-rich veinlet diagonally cross-cutting the pre-existing interlocking dolomite mosaic. (B) Dense, 

unimodal mosaic composed of planar-e (euhedral) to planar-s (subhedral) dolomite crystals with planar intercrystalline boundaries. 

(C) Heterogeneous patchy replacement preserving faint, dark relic ghost textures of precursor components. (D) Euhedral dolomite 

rhombs exhibiting distinct optical zoning characterized by inclusion-rich cloudy cores and limpid clear rims. (E) Secondary dissolution 

vugs and pore networks partially occluded by late dolomite cements. (F) dull to moderate red-orange luminescence of the matrix with 

selective bright CL along a diagonal fracture and intercrystalline boundaries (CL). 
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Fig. 5. (A) Closely packed coarse-crystalline dolomite mosaic displaying xenotopic fabric with irregular and serrated non-

planar-a boundaries. (B) Concentration of dark organic matter-Fe-oxides and inclusions along crystal contacts and 

intercrystalline spaces. (C) Coarse-crystalline mosaic exhibiting turbid appearance due to abundant fluid inclusions trapped 

during recrystallization. (D) Secondary dissolution and intercrystalline pores lined by planar euhedral dolomite rhombs. (E) 

Complete destruction of precursor rock fabric and development of a pervasive neomorphic dolomite mosaic. (F) red-orange 

luminescence within parts of crystals and intracrystalline microcracks, set in a dull to non-luminescent matrix (CL). 

  

262 



��������	 
��
���                                                              #���14 #���� %27 	��'(�) � ��*( %1405 

:�#� � 8���)��� 87�(�� ;X5H6 yF'���H ������ �( � 

;�
���������� �� �
����� ��� �7 J�
2) �
 �0�U %��5(

��1� ��5X)7  ��
�[( ���� �
 �)���( �7��� R7
�� ��

 ���U) %�4/7��5(50  �)60 ����. ;Q�� R�[� �� (�
��

i�
S� �( ;0 �.
 b��6 �/���)������� ��� ���

����;\�U �7�. �� �/���) ��5( �
�() ��
� ��(�F� ��

%C�w� 	
��
�� � ���7 %2024 � ;���
 ���( J��0 O7�:) .(

@0��9 	�� �7����	�2� %���������� �/7
�� #�/���� 	

 =����. ��gU �� 8�������� ;���2�� ��1� ��5X) � ���
��

�
�;\�U �)C�<�
 ��Q� � 	��( ��0 .�.
 �
 	
�
�� ���

� ;( � ����5( ;���
 ��� �6�. �4���( ����5( ;�'� ��
 �

 ���5[�
 =
�NU ;B.�) .�.
 �S���7� =����. 	����


	�2� 3���) ��� �� #����< � @Q�*� =����. ��X6 #�/��

;) >x. � b��6	���. �/�2� J
���< �������� ���

 	�2� K�E >��'/���� 3�/n�� .�.
 =
�NU ��g� ��

�� C��. �� �.
 ��2�( 3�9 ;( �X'� S/4/� �
��� ;0 ���

;)3�2��//0C�B� � # R7
�� �� >��'/���� ^(�) 	��

 j7��� K�.
 �( 3�/n�� .�.
 3���) �7��U


���0�.�/� XRD ;���� �� �� �� ��'50 ��gU %K8-1  �

K8-2 G�)��(�������� �/79�� 	�2� J��0 #�/�� � 	��

 ��gU .�.
 ;���
 ;)�/(�0 ���� I/. ��SQ VNU

�  �7�
.�� �� ��57
K8-1 	�2����� #�/�� �a��<�� ���

G�.� ;\�U ��
�9 ����( }�5< ;0 ���U �� %#��( ��
c�

 ;����K8-2 �������� ���2�� ;)�/(�0 ��'( 87 �� 	��

�� ��7�) 
� � _��<.�/0  
  

4-3-1- "#$�%���*� 
�2"��� 
)��A
  

:[#!�� �������;�� ���	���. =��T ;( �
 ���

�4�'
� 	��� #�//0��#��� %��;�� � �� ����<�. ���

;���7 ;B.�) 	�(S�� I/.;�� 37
 ;f�� .��
 ;. �� �� ��

�� #���2� ������� P�� @0
�) � ��
�
�� 37��2�( ��
 %����

	9������� ;/��� �� ���� @2f ;( ��5(S7� ��� .���<

;�� 	��� �����5(#�
��
 �� �� W�)��6) ���� �) R.��� ���

 3�(100  �)500  �( (�����
��J
� 87�(�� �) �
�

;���J
�) ���( C��B� ;0 �
�planar-e  �)planar-s��
��� ( 

)1992�� (#�� ��5X�� ���( �) yF'� ������ �
�
� � ��


 %�/�'� �Q�� �����< � �/[/�;0  ���( C��B�

 8���)��� �) 8���)�7��x7��) r�� � �5X�.1987 �/�'� (
                                                   

6 xenotopic 

�� @`/��� ������ � @0
��� �����5( �( ;�� ;�'( ���

^:( �� ;0 �/�'�8���)�7�7
 ���( ;( ��2�( P�')
 �( ��� 

�� ���s)J
�) �/(�76% m � e�
 �7��a)(.  %#��� 37
 ��

;�� ������<�. ��
�� �<�( �� ]�� �7�.�/� �N5�:� �


;��	���. R.�) �7�6 ��� � k�N� �������� ���

������U � #�� �� �0�5( ���( =��T ;( ��5(	9 ;� ��

;7�� R.�) �.
 #�7��� ;d�U
 3�9 ��'0
 �
 �/H #��) ���

J
�)6�4�'
� %�47� Dd��� �� .(G �7�a) %R.�) �� 

 R.�) � #�� ���'� 3�9 ��'0
 @0
��� � #��) =�(�.�

�4�'
�DFE ��f� ���<�) ���( ���;(�Q � ���� �7�Q

#�� �B\��J
�) ��
6;n�� 3�/n�� .(e�
 �7�a) % ���

<l��� � ���� �F #���2� ���<�) J
����s) �
 ���� �)

��#��� � ;/��� ;0 ����#��0 DFE 
� �5XE 3�7�� ��� ��


J
�)6	�2� �Bd��) R(
�� �.��( .(m �7�a) % #�/��

�.� ��gU;�� � �4�'
� ��
��� J'� ;. @0�7
�  ��

�.��( �� .�.
 I/.������� %>��'/������)�0 ��� ���

;��� �
 >��'/���� � e�B\ >��'/���� J��� ���� ����

	�� �( ��E��/(#��0 �XY 
� ���.�� ���� ���.��
 �� 

>��'/������)�0 ���������� ;��%30�� ���/2<�� 

S��E 3��� ��E �� �
���
 87 ��
� 
� ;�� �� ���U ;0 

;/��� �������� k
�d
 ;�� �E�� ���/2<�� J(�E`U�5�; 

)i���< �) ���'( ��0 (�.
 )J
�6%  .(= �7�a)  

 :�#� �������� J�
2);�� ���	���. � �
0�5( ��� �

����G�)��( %�Q�� �����< �( ��5(����B� #�/�� ���

 ��YZ) �[) � b��6 �/���) R�[� �� ���<�) S���7�

^/).�.
 ;\�U �
����
) ��� ) 8���)�7��x7�� ���( �

 8���)��� �^:( ���( P�')
 �( ��� ���( ;( ��2

�� ���s) 8���)�7�7
 �/(�7;0 � ��g� �� ��� �4���( ���[

;�� ������( �
 JT�U =
�NU �� �
�9 ��5X) �) �
����
) ��

���/��( 	
��
�� � I��7%C�w� �
�() %2015( 37
 ;X5H .

;��������� �� ����5(S7� ���  � @0
��� ���( J��� ;(

J(�E��H	9 v�N� ������ ;0 �.��^7
S�
 �(
�( �� #�//
� 

 	�2� ��< �
 �
������� �4�'
� � C��. �cN/� ��2�

#�
�;(�Q ��Q� .��
�7�Q;�� �� K����S7� ��� ���

;n�� Dd��) � ���'0
;�� �( �<Z�� 87��( ����5T
 ��� %

 ���� � �
����
) �4�'
� ��� 37�/f �
�<� ��7��

	��� �� �S���7� =����. G��/��e5�:� ��� .�.
 

7 recrystallization 

263 



                                                                              ������� �   	
��
��                    ������� ������� � ��
���������...   

 

)%�(��B7 1401( 	����/( =
���s) � �'��'/���� ���

 J�'���� =���.�� %��E ;( e�B\ �
 ^(�) =��

) ��U
 � 	��.
��'0
Eh =����. �7����� =
���s) %(

 ;����/f JU
�� �d 
� 3�9 ;( @7��/� �X'� � @Q�*�

�4�'
� ������(	���. ��5X) � ��;�� ����7�) �
 �

��.�/0  
  

  
RD�6. �W��D� ([%)
�2 ,#Ij C.��+ �
 .#��) Y25 C�#� � �)�$ �.� �� ��E� aV]�*.� � �
�Z�8�Z C.��*� (� ..0) 
���b�� z8�@ C.��+ 
� 

���#�
�2 
��A
 ^� � "#$�%�� � "(�
 ���A
 C)��2 �
 �#��; .#��) �H*� (g ..��
 �$ ��25 .��$ �Vb �8�0�h �� ��#$1 ��#$�%�� 9.:�$ � C1��
�2 

Y#8�$ )� aV] C��� ."�) (? �.� ��#�
 ��#$1 �
 
�V] �*� �).�$) �
 ��.�$ Y��� _$�] �*.�Qb�� ."�) 

Fig. 6. (A) Thick fractures filled with opaque Fe-oxides showing offset and shearing along a secondary micro-fault. (B) Wide 

structural vein occupied by limpid, coarse-crystalline blocky dolomite cements lined with Fe-oxide selvedges. (C) Continuous 

planar micro-fracture cross-cutting the precursor dolomitic host rock and capillary fissures. (D) bright red luminescence 

confined to a diagonal vein, with a non-luminescent to very dull matrix (CL). 
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Fig. 7. (A) Dissolution vein partially infilled by opaque Fe-oxide coatings and peripheral cements (XPL). (B) Euhedral planar-

e dolomite crystals displaying distinct concentric growth zoning (XPL). (C) Semi-filled vein pore lined by inward-growing 

ferroan zoned dolomite rhombs (XPL). (D) Coarse-crystalline zoned dolomite cement embedded in a planar-s mosaic (XPL). 

(E) Late-stage pore occlusion by coarse-crystalline megaquartz silica cement in the center of the dissolution cavity (XPL). (F)  

bright red luminescent rims around pore-lining crystals, dull to non-luminescent cores, and a bright cross-cutting fracture 

(CL). 
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Fig. 8. Mineralogical results of selected samples based on X-ray diffraction (XRD) analysis 
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Table 1. Concentrations of major, trace, and rare earth elements in the studied dolomites of the Kazemabad mine section 
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Table 2. Table Descriptive statistics for 9 fine-crystalline dolomite samples in the studied area 
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Table 3. Table Descriptive statistics for 6 medium-crystalline dolomite samples in the studied area 

  

Element Ba Ca Ce Co Cu Eu Fe Mg Mn Na Ni Pb Sr Zn

DL 1 100 0.5 1 1 0.1 100 100 5 100 1 1 1 1

Unit ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm

Method MMS-01 MMS-01 MMS-01 MMS-01 MMS-01 MMS-01 MMS-01 MMS-01 MMS-01 MMS-01 MMS-01 MMS-01 MMS-01 MMS-01

Code

D1 0.11 20557.5 10 1.5 30 0.001 14814 123945 3462 262 5 28 66.3 50

D2 0.66 208791 12 0.75 12 0.004 11913 125814 8821 220 8 43 87.3 81

D4 0.14 21015 7 1.1 42 0.008 5117 126659 17909 313 5 123 90.7 83

D7 64 211651 6 1.4 10 0.081 3901 127624 19870 301 7 27 98.4 52

D8 91 214295 7 0.22 10 0.063 7504 129131 15354 236 7 66 80.4 119

D10 194 213009 8 0.42 7 0.041 4599 128407 18285 462 4 22 123.8 61

D11 46 213438 5 0.13 9 0.099 3791 128709 19402 575 5 42 65.2 49

D12 10 212651 6 1.1 5 0.034 6308 128166 15527 527 4 31 67.3 40

D14 25 212508 8 0.05 9 0.023 9527 128106 10279 281 6 98 76.6 145

D15 0.34 211079 4 0.36 11 0.018 1795 127261 >2% 348 5 22 88.2 42

D16 0.79 211007 7 0.69 9 0.095 4464 127201 17684 284 6 15 90.9 70

D17 18 212937 7 1.5 8 0.086 7464 128347 13531 400 7 24 96.6 78

D18 0.14 212937 6 0.98 10 0.092 6093 128407 13853 369 6 37 109.3 75

D20 66 212937 5 1.4 8 0.052 3541 128166 >2% 252 7 71 236.5 65

D21 12 21308 10 1.4 6 0.029 4523 128528 18555 199 5 8 88.1 54

D23 3 213223 4 0.31 6 0.047 3057 128528 >2% 217 7 3 105.9 38

D24 0.02 213223 9 1.1 8 0.044 4002 128588 19831 229 6 41 86.9 39

D25 62 213223 1 0.52 6 0.069 2229 106996 >2% 180 4 9 78.6 45

D26 0.87 172265 3 0.09 8 0.012 4385 2055 18283 180 5 3 70.7 33

K5 106 206576 8 8.1 11 0.36 31083 124487 4 315 26 10 113.3 35

Average 35.0035 181431.53 6.65 1.156 11.25 0.0629 7005.5 120256.25 14415.625 307.5 6.75 36.15 96.05 62.7

Mg Ca Fe Mn Na Sr Ba Zn Cu Pb Ni Co Ce Eu

126150 190953 7390 13855 350 88.4 54.72 75.7 14.8 45.8 5.7 0.8 7.1 0.46

128528 211682 4599 17909 313 88.1 46 61 9 30 5 0.7 8 0.52

106996 212937 1795 3 199 65.2 0.7 42 9 22 5 0.5 8 0.004

7213 63624 6604 6697 112 16.3 60.4 33.4 12.7 38.6 1.1 0.38 1.8 0.35

52034356 4047985649 43611809 44852658 12456 265.3 3650.7 1118 161.4 1487.2 1.3 0.15 3.4 0.12

106996 21308 1795 3 199 65.2 0.70 42 6 8 4 0.40 4 0.004

129634 213223 23558 19870 575 123.8 194 145 42 123 7 1.40 10 0.99

������ �	
���	

 (ppm )  
���� 
�� 
����

���������

������

��

�����	�

��������

���������

Mg Ca Fe Mn Na Sr Ba Zn Cu Pb Ni Co Ce Eu

116637 180037 6479 14174 365 86.13 12.317 54.83 11.17 23.67 5.33 0.53 6.33 0.43

127836 212087 5530 16155 327 84.75 0.80 49.50 8 25 5.50 0.20 6.50 0.37

58986 21308 2229 3462 180 66.3 0.1 40 5 9 4 0.1 6 0.001

28250 77812 4337 5450 153.40 18.43 24.64 14.22 9.41 10.42 1.21 0.61 3.01 0.38

798073125 6054743071 18812471 29700891 23531 339.58 607 202.17 88.57 108.67 1.47 0.37 9.07 0.15

58986 21308 2229 3462 180 66.30 0.10 40 5 9 4 0.10 1 0.001

129191 214939 14814 17738 565 109.30 62 75 30 37 7 1.50 10 0.99

 (ppm )  
���� 
�� 
����

�����	�

��������

���������

���������

������

��
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Table 4. Table Descriptive statistics for 8 coarse-crystalline dolomite samples in the studied area 
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Table 5. Correlation matrix of geochemical elements for the studied fine-crystalline dolomites 
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Table 6. Correlation matrix of geochemical elements for the studied medium-crystalline dolomites 
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Table 7. Correlation matrix of geochemical elements for the studied coarse-crystalline dolomites  

 

  

Mg Ca Fe Mn Na Sr Ba Zn Cu Pb Ni Co Ce Eu

113976 213187 4997.25 13172 266.75 111.43 54.93 55 8.25 29.88 6 0.74 6.75 0.41

128468 213366 3771.50 13414 232.50 87.10 9.50 38.50 8 25 6.50 0.80 6 0.33

12895 211365 2041 5877 180 70.7 0.500 33 8 3 7 0.2 5 0.002

40855 1115.19 3212.47 4719.33 94.69 55.10 90.56 31.43 1.98 29.02 1.51 0.42 3.06 0.36

1669111255 1243641 10319941 22272102 8967 3036 8201.80 987.71 3.93 842.13 2.29 0.180 9.36 0.128

12895 211365 2041 5877 180 70.7 0.400 32 6 3 4 0.200 3 0.002

129613 214367 11913 19831 479 236.5 262 119 12 71 8 1.400 12 0.964

�����	�
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���������
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 (ppm ) 
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