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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,
Geochemistry
Dolomite types. Three principal dolomite
groups occur: fine-, medium- and coarse-
crystalline; the coarse-crystalline group is the

Mineralogy and

most diverse, comprising pervasive, vug-
filling, vein-filling and saddle dolomites.

Fine-crystalline dolomites (about 50% of the
studied sections) have 10-40 pm crystals
(average 20 pm) 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. 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) Contlnuous dark, Fe-oxide-rich veinlet diagonally cross-cutting the pre-existing interlocking dolomite mosaic. (B) Dense,

i 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).
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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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Dolomite (36-0426)
CaMg(C03)2

Calcite (05-0386)
CaCO3

Muscovite - illite  (26-0911)

KAIZSi3AIOTO(OH)2
Quartz  (33-1161)
Si02

Sample: Minor Phase(s)

[race Phase(s)

Quartz  (33-1161)
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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

Element Ba Ca Ce Co Cu Eu Fe Mg Mn Na Ni Pb Sr In
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 L5 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 11 42 0.008 5117 126659 | 17909 313 5 123 90.7 83
D7 64 211651 6 14 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 1238 61
D11 46 213438 5 0.13 9 0.099 3791 128709 | 19402 575 5 42 65.2 49
D12 10 212651 6 11 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 034 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 L5 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 14 8 0.052 3541 128166 >2% 252 7 71 236.5 65
D21 12 21308 10 14 6 0.029 4523 128528 | 18555 199 5 8 88.1 54
D23 3 213223 4 031 6 0.047 3057 128528 >2% 217 7 3 105.9 38
D24 0.02 213223 9 11 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 1133 35

Average | 35.0035 |181431.53| 6.65 1.156 11.25 0.0629 | 70055 |[120256.25]14415.625 307.5 6.75 36.15 96.05 62.7

axdlbio 3 yg0 adlain 55 yoby 325 Curoglyd wigod 4 41 bgspo (55lol ¥ Jguor
Table 2. Table Descriptive statistics for 9 fine-crystalline dolomite samples in the studied area
(Ppm) —— - ,oke
Mg Ca Fe Mn Na Sr Ba Zn Cu Pb Ni Co Ce Eu
oS 126150 190953 7390 13855 350 884 5472 757 148 458 5.7 0.8 7.1 0.46
e 128528 211682 4599 17909 313 88.1 46 61 9 30 5 0.7 8 0.52
106996 212937 1795 3 199 652 0.7 42 9 22 5 0.5 8 0.004
S Sl 7213 63624 6604 6697 112 163 604 334 127 386 1.1 0.38 1.8 0.35
Aoty 52034356 4047985649 43611809 44852658 12456 2653 36507 1118 1614 14872 13 0.15 34 0.12
= 106996 21308 1795 3 199 652 070 42 6 8 4 0.40 4 0.004
S 129634 213223 23558 19870 575 1238 194 145 42 123 7 1.40 10 0.99
Ao 3590 allliio 55 Hoby buwgio Cornglys digod P 4 bgyyo (g lol ¥ Jgur
Table 3. Table Descriptive statistics for 6 medium-crystalline dolomite samples in the studied area
(Ppm) oo 1 ke
Mg Ca Fe Mn Na Sr Ba 7n Cu Pb Ni Co Ce Eu
S 116637 180037 6479 14174 365 86.13 12317 5483 1117 2367 533 053 633 043
e 127836 212087 5530 16155 327 8475 080  49.50 8 25 550 020 650 037
" 58986 21308 2229 3462 180 663 0.1 40 5 9 4 0.1 6 0.001
S Sl 28250 77812 4337 5450 15340 1843 2464 1422 941 1042 121 061 301 038
ol 798073125 6054743071 18812471 29700891 23531 339.58 607  202.17 88.57 108.67 147 037 907 0.5
o 58986 21308 2229 3462 180 6630  0.10 40 5 9 4 0.10 1 0.001
Sl 129191 214939 14814 17738 565 10930 62 75 30 37 7 150 10 0.99
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Table 4. Table Descriptive statistics for 8 coarse-crystalline dolomite samples in the studied area
(Ppm) c— 5 ke
Mg Ca Fe Mn Na Sr Ba Zn Cu Pb Ni Co Ce Eu
S 113976 213187  4997.25 13172 26675 11143 5493 55 825  29.88 6 074 675 041
ol 128468 213366  3771.50 13414 23250 8710 950  38.50 8 25 650  0.80 6 033
i 12895 211365 2041 5877 180 707 0500 33 8 3 7 02 5 0.002
e o 40855 111519 321247 471933 9469 5510 90.56 3143 198 2902 151 042 306 036
s 1669111255 1243641 10319941 22272102 8967 3036 8201.80 987.71 393 84213 229 0180 936  0.128
o 12895 211365 2041 5877 180 707 0400 32 6 3 40200 3 0.002
o 129613 214367 11913 19831 479 2365 262 119 12 71 8 1400 12 0.964
axdlb 3 90 5okt 31y SCuglys (gl polic (Suwood S 5ilo b Joox
Table 5. Correlation matrix of geochemical elements for the studied fine-crystalline dolomites
e Seman oSG
Mg Ca Fe Mn Na Sr Ba Zn Cu Pb Ni Co Ce Eu
Mg 1
Ca -0.158 1
Fe 1
Mn -0.261 1
Na 0.514  -0.253 1
Sr -0.022 -0.262 -0.039 1
Ba -0.011  0.409 0.657 1
Zn 0.604 -0.308 -0.278  -0.046 1
Cu 0414 0277 0217 0103 0216 MOEEEM 1
Pb 0.074 0240 0366 0.600  0.587 1
Ni 0.591 -0.334  -0.353 -0.128 0415 -0.014 1
Co -0.285 -0.236 -0.164 1
Ce 0.661 0.379  -0.132 0.431 0015 -0.016 1
Eu -0.117 0672  -0.036 -0.285 -0.343 1
axfllo 890 yoly wgio G glgd Glp polie Susod W 5l .# Jgus
Table 6. Correlation matrix of geochemical elements for the studied medium-crystalline dolomites
e
Mg Ca Fe Mn Na St Ba Zn Cu Pb Ni Co Ce Eu
Mg
Ca
Fe
Mn
Na
S
Ba
Zn 0220 0673
Cu -0367  -0383
Pb 0406  0.485
Ni -0.006
Co 0683 0418 1
Ce 0001 0640 0501 0512 0462 1
Eu 0105 0740 -0051 0251 -0033 [NEOG36N -0092 NEOSBN 1
asdllae 390 Hoby oltys (sCangled (gl polic (Sumod S 5l Y Joux
Table 7. Correlation matrix of geochemical elements for the studied coarse-crystalline dolomites
s N WK e
[ Mg Ca Fe Mn Na St Ba Zn Cu Pb Ni Co Ce Eu
Mg
Ca
Fe
Mn 1
Na -0.237 1
Sr -0.242 1
Ba 1
Zn 1
<0272 -0363 0.716
-0308 0400  -0.079
1
-0.036 1
0.408 0743  -0.136  -0.225 1




B aagsd sarniisy 5 GBS0

S 5 poiens

B8, 6hs S5 4z s g yais (paiz (lojes
JF b co s by | eilatagluils
s LYY Ses 3 SL (Jle gl s
5 = bl polie @i )3 (Gokeal (olerdisl;
ok 2 o9l (eglgd sladesd Gl o LS
Syl sk, slajl ol g3k kel
yolie (B g i e wiile (ploord o) la e Lo
255 slol sz b sk sleanlp b (s
sdae o &5 g5k i)l Sliten (55
3 e pie el ln adigtaglyy Semlls
g Kby Jbe gl canl onds olpriny i Ul
5 b pobie 5 oolinul (b ol b (V- YF () San
P S gl oSl (bl a2 ls plpea oleS
ks g sl Blast piliae (sl (slacaeglys
Sllw b G JobS crge (305 Jolpe 50 oo
P9boe adsl (plierdsl) lalael (35555 5 (b 5
25 b oS g (Stro caalllas 5 550 (ladiged ;o
S 50 L gslS Gl Bl AelS saimoplis LS
3 sl (6 509 gl (S L lojen Suoglyd Splaie
b cloysslS cintils Comglys ohite ,Lsly a5 Lyl
OSen polie (nl (S (o Sgazms |y Dglitie )L L glad
1) 28l el only )0k 28 Lol 4
Codo (Siamon ol ;o (Vo VF (Ko g o Jlio
S9zte 2595 3 (S o 9 o2,k ol (5 polie b oS
Sgks sl 5o Jlw 5 S BSmay (b lag]
VY e g sle (Lo (gl p) conl ams iy
O Sl il wlyim g Uil sl il anss
e il a8 S o (o gl g 45 S
DUl (rdge gledl pae 51 (olmoy90 aSh 039 dien
Sl L3Sy Sty ) Gl slacly st JUsl
bl by (VoY (S 5 95eeilsl (Jle 1)
308 ) uiluinagdguils ol (saig) b JSBis59)
23a> S e Ceew Sl ojles I ()6 L
ilege SN S pesi (reglys glaplopw
o 3 (Slog Dlpds canasplis dayeh sangg
osk ab) e e b b oleS olie cdile Jlow
5 b KK O (o San 5 (6,0) Ca
Gl Jud s pSCwd i cdipo)lis 3 edS
Al Js dws il j gl (Sl S slaaS 5l (2L

P
LB G uilaninaglgail8 (59,0 saled degacs
O 035900 )3 (6,58 Wil slateaglss (olerlissy s
loceeglys cnl JolSS g JoSis a5 ams oo lis oL
IS Cnd 0l Seglgd i dlay gy SO Ay el i |
Sl glal joniz azso )b S Jol> Sl asl
S35k oS w8 g vazme Hsls cadgl ol Sieglgs
3 sry S 5o dilsige Cuaslyd s (53U
Sy 9 by BeseS sy syl b b
soze jokd b JSis (xhaw s g (3 sla), U
Er o ME™ atsey ke Sl (S3sl5 000 45 gl sl
Slodiay (ol (Ju8 sl pate (lipes S (50843545
(S gy oo 51 (VYY) Ken 5 L) Wgy0
sshedys g jsblawgle olin, aiaegss olulil
N JolSS 5 (Geslss slal pog (s ke
5 45 sk slacaglys ol (5335ks laan]
b3k cilos S Ladx ) adl (ogm) slacidl o S 5
OHer 5 (D) wiee Gadgiesles planl >y
cly T s gome cla ol 051l tal3al o ilie 45 (Y- YY
2 e fSbaes B b Ss JSLl axwg g iy
S5k (S8 Lalpd )3 sazme Hols b cgom o Jus
ol 03,5 ke (VAAD) w45 jsbilen .ol
b olabacs slajl o pson WL adyl slacoaslss
iyl b el )5 g 08 o IS (cwlid sl oliii g
wazme Hsbd 5 (Seeludges Gablul Sl o (s
S il 5 e (6 g il ¢ ok o3Il a3l o
& sbi sl 5l (2 Wy onl WNebioe 550k
bl 51 byl s saims Lt sl s Caans
loalels 4 (I g, b lojonardl by FoseS
OhSe 5 8515 Conl dindad U diy 0805 535560
asled 30 (CL) ulucoglausls slaocols (V-YY
gl onizr 5 Jow gloable ol 5l (oSt
b g Dad Olyess e e &l byl wly oy
bl aeglyy iz lafud o iliined]
=2y bS] Lalps ohisa Jhw olend lss
0aiiS ogals g M) oarsS Jlad yolic clile ¢ (Bh)
S5y L Do s (e 3925 (il b ! (Fe'™)
Lol aloedsSopd oy yuate SO L puilicies)

Gy ok 0D, £33 aS 1z 009l s Ll



YV VEO sl 5 ke Y o,lels N F 0,90

)8 (oulidiog,

Gl Wg) S elueslsd 5 ok aSed Gl 5 oS S
WJo Gl b e0gy 00 slads 4wl (ol JlSS 50 (sages
Slofi> slaSadlow 5 63U Glajle ol oo
Srdds 5 e Shglg s J5S cou b 4
Sleie S5 slo S abe S B e S

Sy dlg>

Laoglgs Josid oyl pls Judoi-¥
oS (Salige Sl gy sl ok Heam sl Al pe 5o
b 5 JSiog3aes b Sloss oo plb L UL 5
=08 3 diej iliiieg] dald adsl slacly oeus
Ll b olyon (ol bawgie polie joa 5l 36 2xi)l
WP UPY] - -YPE GO G I FRRPR C IS EP R REg
role jgam imipie UL clle olerlsss walsd
5 ool e Chle g a5 peadliol i Sy
a5 wwdoe s (S cnl 4t 3 a5 5%
sl plunsg; (owiily Jol> jsbi, lacasglss
5 G Sl & jslome 50 5360 adgl Jol e yo (Sal
Jo s Zeal 009 Ub o jio 5 olS Cerni L b0 O
ol (lejen (e GG priitae Wlel 050
Lo b (6 i g diile ol slo Joo 4y al> 0 oyl
e g Sl gyhae Slleat 51 (G plgie 40 e (ol
4 gl S deize IS gy b plojes (Stilr
il ool ol Rl aw Al s )0 05500 Jled
Gyl boeas s 5 oSTe UL (Sl
SLSG B (s a5 5 JSB09> B JSChog3dens
U )08 die) uiluinog) daled yizmed adgl oo,
by 5o 5 laysls 50 50 Gl (Sais o b Ghgel
Gl (plerdg) salsd alies 5, slo SuSd
g5 b olyon polie GLlL 5 maae clle
Jolo Uazol 0,5 ool ol (spaie G2, slois,
il by adgl jebn, slaiasegay saze j5ls
AU @bl iy b Sl 5306 cow (gom s 35500
Sl oaimlas (Saljse S8l g (atie sl o oo
(Jlo 1) Sl bagte B BoseS 33k (b yo )k
Srcaeglss 05,5 wm al> e o (WYAD (gl
ds 535 5l,8 0925 9 (L Ly, Lelul p jsbeans
SB35k JolSS oS el e Jold 1) 5 i

ol slaoyed 5 25 lags, o bz aaJld
O W g 5k Ugile) adpless g (SRS
s ol pam ol ol bl (b SanSs
olXiuls b Jlw aw 5.l glue 4y Ll g L
85k S plod &5 1z st Oglaza WS
Sl glaglass Jlyie (i glaslas; (b wilg o
L Jis ol clbs Uil @lp 005 s> 5
(2995 oSS ool 5ol atin oKl
Goali Jolos g 25 Sl pudpSes sleo
O 5zl el (5y0,0 eaT, uileiies)
a5 59l sl leS jga rizmen (VAAD
Som omebew U (Gtih &S dms e (LA Ol i
Ol Sl 48,5 5 y50 (S oy Slalueglgs b plos]
Loy Lol el Jolsss 2alS al po o 5T Sl ol
Sl g e Jlew alele S5 55l Glias 4
roge gbdl Gl Bl wlgie Skt ki
mo9e (silondgSosd Olinds Jo 4 dite (ke
JU=t 51 (AU ke @03955L 9 (PH Sl is olai)
Jio sl 2t ;5lie das Jolpe o iy slaslo
@losi 9 (S5 9y @l dmlie .(VF Y (00l
ol b oblobls o 5o g,mh wjle slacaaslgs
Gilisee gblis ,o wiile ol g3, 2 ondplnl Sllas
Srbm PP s omb Sob dex 5D 655 1
Rl ke JolSS oSl a5 ams oo s (liayS
Jie 6ly2) Sl IS5 3 6 peaiir SIS 25 5 oK
oy dde> >l iy 0 .(\WWAY “jlo] 5 03l303,5
HU adgl (oS Suegles (535 e Il 5 Sl b
O 5l ,S Shgay b (2b )0 59d DUl iiSen 5 5
adgl slojlislo (oo Lai g 5hin; lacdl L oS 0oy
kS & bgrye aaled K00 Som l S9d o0 At
5 NS85 pshaits Glaisl dnug (B saxe
(lal> oz (S poji> g oS, slaalels JSias
Sl 28 Wil LSS slaidu yo 1518 Glossy
S5 slacllad 5 5 (slaes, Sl Cos a8
255 5 ity slony, Gerdad ool o0ls &, 5
slogiagh plo b saxe jsls Job jo Jlge polie
pelatily a8 ol G151 (Sl 65550 olnl s ailyyS

* Xenotopic



B aagsd sarniisy 5 GBS0

S 5 poiens

Yvy

S ppn 4 ;3 (5,55 gl (A gl i
Jss o Jols oSl o5 9 5a0e Slayg, o adllas
b spes GoepS bt I 3sks lalo ponin
slooslail 515 Eosl (67036 (S 935S 5 (B slawa,
s 31 SU5L Gebiodsys g jshilawgio ysliss ) 555k
9 @20 O3 sla ol b adsl pad aeglgs (LalSS
O35 Jolye 50 Coneglyd aSd (Suslinge s Il
Gljgk sanig) 5 orleieglanils LS, ol
&% hg (ploard Sllog eataolis oS o i
Ll 5 (D) oaiiS Sigals 5 (:50) 00 Jlub olie
Ly, eyl ab, b giite ol pH-Eh
s5ks a5 aed e i CleS g (Lol polie olotisl
Sl 5 bl e g Jlow § Sow (S o0 0 g S0
o il b el olie 5 and 4y ploentsi
Slo s wlosd ol Caraglys aSud (s Sl
Gl oSl dody ) snmonlis as, 4o
Oldl iz o e g LSLe laslyg, 51 Lo glin
Glooly,) aeils byl gly Solite Ul Lo
OSoe Sl 125 50 Sl (miwlod o) 5 (295! (oSS
Ol eaieslis (Dl as ats o 5 leS jehs ol
Sl siglgd s yloms 51y S50 sladl olayg,
Jole 0 ro9e (oliond s s Ll yens )l oS

108 g S -4

Jol easeus g5 ol Jl cwlids )15 aals Ll 5l ad 5 5 allis oy
plml Jl 0 plo)S ml weged olSils yo a8 il o
Cslae sgire 5 ole lacales 5l aliws poy o
iy 09,5 g pole eaSiisls g oBisls amgh
S0 58 wailoon U 093 o (izeen e 0 ;K85
25 31 (53lee) wloygls olae (gilugs g 2
ol 5l Jlo colem Cuz 9Sane Sualse sladcsoe
Odne e g 953l pae p s Jule e e Ub adipbly
il il 1) a5 JloS LI LIS caaglys

" Xenotopic

s Caegles (Gl e SUGL 1, S
S b oudys slaysl CL g (281 walsd sglacs
Non-planar-Xenotopic) JSi 5o S uld g platels
L ol yor (51aSS 5 (el (uiluiag) 5551 L ol o (@
5 o B 698 Gl Sien olerisss waled
5 i S8 i (et 5 el 5 proe o
ook Jol Joiome pandi 45 o 5uke g madhes 9 o2k
Lo pSeey b 5UL lales jo S8 )5095 sume
S ras S (Ko o5 roadzllal 535k Uk
stlo S Lata b Sl 095 (alad oariS 3l o5 &
(1) 23 g0 LS |y i g, B o g 0395 Brne
Hebadds 1o Caoglgd (o (Yo VY (), § Kilgn Lo
b o oy slajsh (Spas) s,
2l b SKsls a5 (Xenotopic bows) JSis g5 dens
3osb ribizagd Wlosgas alad 1y i ainej 5 00,5
45 58 5,03 dS, edgamme o pamie slas s
CL 55 elyme & 31,5550 cblite L, Ulais!
o S5 5 S 5 o a0l o Ji
slalas 5 (e 5l (528 Ulota) (655 Sl Joos
1) 95 (o ool S (SEeSS sla KnS l Jol>
selil ) Cungles (7 (VP ¥ iose ooly S (Lo
sk rolaio (Sl JI5 b 5555 23l 1o e
Sk whis edl s USEs s
iy sleygh (Sle s T Sbegdes
S DIy 3 0 53 gueglpns Slages 5 ' USE 5
G085 sboaius g lis o gloacils) Jlue o5 5
Ml jo 0k Uletsl oS ams o Lis 1) (Ligals
S JolS5 5 3 o e 4y i 03y 5l o5l
2GR & 0l e i) ojie Jlw oSS
TRV sl Jin 51, E 55k bl Jlys

& 35 4 - A
B 5 om0 ) ) el i
SLTeBLS oxe s3game jo (5, Kjle slaiaeglgs

* Idiotopic
' Hypidiotopic



YvYY VEO sl 5 ke Y o,lels N F 0,90

)8 (oulidiog,

References

Aghanabati, S. A. (2009) Stratigraphic Lexicon of
Iran (Triassic). Vol. 3, Geological Survey of
Iran, Tehran, 727 p. (in Persian).

Boggs, Jr., S., and Krinsley, D. (2006) Application
of Cathodoluminescence Imaging to the Study of
Sedimentary Rocks. Cambridge University
Press, Cambridge, 165 p.

Derry, L. A., Brasier, M. D., Corfield, R. M.,
Rozanov, A. Yu., Zhuravlev, A. Yu. (1994) Sr
and C isotopes in Lower Cambrian carbonates
from the Siberian Craton: A paleoenvironmental
record during the ‘Cambrian explosion’. Earth
and Planetary Science Letters, 128 (3—4): 678—
681.

Dickson, J. A. D. (1965) A modified staining
technique for carbonates in thin section. Nature,
205 (4971): 587p.

Gregg, J. M., Bish, D. L., Kaczmarek, S. E., Machel,
H. G. (2015) Mineralogy, nucleation and growth
of dolomite in the laboratory and sedimentary
environment: A review. Sedimentology, 62 (6):
1749-1769.

Gregg, J. M., and Sibley, D. F. (1984) Epigenetic
dolomitization and the origin of xenotopic
dolomite texture. Journal of Sedimentary
Research, 54 (3): 908-931.

Hayati, S., Maanijou, M., Tale Fazel, E., Mohseni,
H. (2016) Relationship between dolomitization
alteration and mineralization in Ahangaran
epigenetic deposit (southeast of Malayer):
mineralogy,  geochemistry and  mineral
chemistry evidences. Applied Sedimentology,
4(7): 43-57. (in Persion).

He, X. Y., Shou, J. F., Shen, A.J., Wu, X. N., Wang,
Y. S, Hu, Y. Y., Zhu, Y., Wei, DX. (2014)
Geochemical characteristics and origin of the
dolomite: A case study from the middle
assemblage of Majiagou Formation Member 5 of
the West of Jingbian gas field, Ordos Basin,
North China. Petroleum Exploration and
Development, 41 (3): 375-384.

Huang, F. X., Chen, H. D., Hou, M. C., Zhong, Y.
J., Li, J. (2011) Filling process and evolutionary
model of sedimentary sequence of Middle—
Upper Yangtze Craton in Caledonian
(Cambrian—Silurian). Acta Petrologica Sinica,
27 (8): 2299-2317.

Jia, X., Alsuwaidi, M., Morad, D., Martin-Martin, J.
D., Wang, X., Al Tameemi, K., Al Muhairi, B.
(2024) Linking dolomitization to sequence
stratigraphy: Insights from the Upper Jurassic
Arab Formation, offshore oilfield, UAE.
Sedimentary Geology, 474: 106772.

Jin, M. D., Zeng, W., Tan, X. C,, Li, L., Li, Z. Y.,
Luo, B., Zhang, J. L., Liu, J. W (2014)
Characteristics and controlling factors of beach-
controlled karst reservoirs in Cambrian
Longwangmiao Formation, Moxi—Gaoshiti area,

Sichuan Basin, NW China. Petroleum
Exploration and Development, 41 (6): 650-660.

Kaabizadeh Arab, L., Allameh, M., Mokfi, R.
(2025) Petrographic and elemental geochemical
studies for investigating diagenetic sequences
and the dolomitization model of the Asmari
Formation, Qawar Anticline, Southern Lorestan.
Applied Sedimentology, 13(26): 186-211. (in
Persian).

Karimzadeh, A., and Adabi, M. H. (2008)
Description of dolomite types in the Shotori
Formation (Kouhbanan area) based on
petrographic and geochemical studies, with an
approach to the role of Surkh Shale Formation in
providing  magnesium ions.  Geological
Quarterly Journal (Geosciences), 18(69): 110—
129. (in Persian)

Kouchinsky, A., Bengtson, S., Gallet, Y.,
Korovnikov, L. V., Pavlov, V. E., Runnegar, B.,
Shields-Zhou, G. A., Veizer, J., Young, E. D,
Ziegler, K. (2008) The SPICE carbon isotope
excursion in Siberia: A combined study of the
upper Middle Cambrian—lowermost Ordovician
Kulyumbe River section, northwestern Siberian
Platform. Geological Magazine, 145 (5): 609—
622.

Land, L. S. (1985) The origin of massive dolomite.
Journal of Geological Education, 33 (2): 112—
125.

Li, F., Ma, X, Lai, X. (2022) Petrography,
geochemistry and genesis of dolomites in the
Upper Cambrian Sanshanzi Formation of the
western Ordos Basin, northern China. Journal of
Asian Earth Sciences, 223: 104980.

Li, G., Naim, Z., Gibert, L., Stuut, J. B., Waajen, A.
C., Jimenez-Moreno, G., Sanchez-Roman, M.
(2025) Microbial mediation and climatic control
on dolomite precipitation in a hypersaline lake:
Insights from Salinas Lake, southern Iberia. The
Depositional Record, 12 (1): 70058.

Li, X., Shi, Z., Han, L., Hu, X. (2023) Geochemical
characteristics of hydrogen, oxygen, carbon
isotopes and REE of Cenozoic dolomites in Well
Xike 1, Xisha Islands, South China Sea and the
significance for dolomitization in island-reef
areas. Frontiers in Earth Science, 10: 1064808.

Machel, H. G. (1985) Cathodoluminescence in
calcite and dolomite and its chemical
interpretation. Geoscience Canada, 12 (4): 139-
147.

Machel, H. G. (2000) Application of
cathodoluminescence to carbonate diagenesis.
In: Pagel, M., Barbin, V., Blanc, P, &
Ohnenstetter, D. (Eds.), Cathodoluminescence
in Geosciences. Springer, Berlin, Heidelberg,
271-301.

Meister, P., Frisia, S., Dédony, I, Pekker, P.,
Molnar, Z., Neuhuber, S., Gier, S., Kovacs, 1.,
Demény, A., Poésfai, M. (2023) Nanoscale
pathway of modern dolomite formation in a



B aagsd sarniisy 5 GBS0

S 5 poiens

YV¥

shallow, alkaline lake. Crystal Growth and
Design, 23 (5): 3202-3212.

Mazzullo, S. J. (1992) Geochemical and neomorphic
alteration of dolomite-a review. Carbonates and
Evaporites, 7: 21-37.

Nasiri, Y., Taghdisi Nikbakht, S., Sedaghatnia, M.,
Mallah, M. (2025) Diagenesis processes,
elemental geochemistry and dolomitization
model of Paleocene Zagros deposits (Talehzang
Formation, Lorestan sedimentary basin, North-
East of Kohdasht). Applied Sedimentology,
13(25): 141-174 (in Persian).

Olanipekun, B. J., Azmy, K. (2017) In situ
characterization of dolomite crystals: Evaluation
of dolomitization process and its effect on
zoning. Sedimentology, 64 (6): 1708-1730.

Omidpour, A., Fallah-Bagtash, R., Moussavi-
Harami, S. R. (2024) Petrographic and
geochemical  characteristics of  different
dolomite types, and their textures and fabrics in
Asmari reservoir, Shadegan Oil Field. Applied
Sedimentology, 12(23), 132-149 (in Persian).

Rahimi, A., Adabi, M. H., Aghanabati, A.,
Majidifard, M. R., Jamali, A. M. (2016)
Dolomitization mechanism based on
petrography and geochemistry in the Shotori
Formation (Middle Triassic), Central Iran. Open
Journal of Geology, 6 (9): 1149-1168.

Sibley, D. F. and Gregg, J. M. (1987) Classification
of dolomite rock textures. Journal of
Sedimentary Petrology, 57 (6): 967-975.

Tale Fazel, E. (2018) Petrography and chemical
composition of dolomites in Khan Sormeh Pb-
Zn deposit and its relationship with sulfide
mineralization occurrence in the west of Isfahan.
Applied Sedimentology, 6(11): 65-81 (in
Persian).

Wang, Z., Jiang, C., Yang, C., Jiang, Y., Gu, Y.
(2025) Hydrothermal activity and its influence
on hydrocarbon accumulation in deep dolomite
reservoirs of the Ediacaran Dengying Formation,
Sichuan Basin. Energy Geoscience, 6: 100370.

Yaghoubi, M., Najafzadeh, A., Zohdi, A., Mahari,
R., Kholghi, F. (2022) Petrography and

geochemistry of Elika Formation dolomites in
the Zal section, Julfa, NW Iran. Applied
Sedimentology, 10(19): 114-130 (in Persian).

Yang, W., Xie, W. R, Wei, G. Q., Liu, M. C., Zeng,
F. Y., Xie, Z. Y., Jin, H. (2012) Sequence
lithofacies paleogeography, favorable reservoir
distribution and exploration zones of the
Cambrian and Ordovician in Sichuan Basin,
China. Acta Petrolei Sinica, 33: 21-34.

Yang, X. F., Wang, X. Z., Yang, Y. M., Li, X. Y.,
Jiang, N., Xie, J. R.,, Luo, W. J. (2015)
Diagenesis of the dolomite reservoir in Lower
Cambrian Longwangmiao Formation in central
Sichuan Basin. Geological Science and
Technology Information, 34 (1): 35-41.

Yao, T., Zhu, H., Fu, B, Du, X., Wang, Q., Li, S.,
Yang, X., Sdnchez-Roman, M. (2024) Origin of
Eocene lacustrine dolomite and evolution of
multiple diagenetic fluids in the Huanghekou
sag, Bohai Bay Basin, China. AAPG Bulletin,
108 (10): 1957-1984.

Zamani, F., Moussavi-Harami, S. R., Zand-
Moghadam, H., Mahboubi, A. (2010)
Geochemistry of dolomites of the Shotori
Formation in the Karvangah area, near
Kuhbanan, northern Kerman  Province.
Proceedings of the 14th Symposium of
Geological Society of Iran, Urmia University,
Iran (in Persian).

Zhang, K., Liu, Z., Xu, Z., Chang, Q., Fathy, D., Liu,
R., Bai, E. (2024) Microbial and hydrothermal
dolomite formation in Early Cretaceous
lacustrine sediments in Yin’e Basin: Insights
from petrology and geochemistry. Sedimentary
Geology, 471:1067309.

Zhao, Y., Wei, X., Han, Z., Han, C., Gao, X., Meng,
R., Wang, Q., Tucker, M. E., Li, M., Sanchez-
Romdn, M. (2023) Lacustrine-evaporitic
microbial dolomite from a Plio-Pleistocene
succession recovered by the SG-1 borehole in
the Qaidam Basin, NE Tibetan Plateau.
Chemical Geology, 622: 121376.



