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:
E E Lithology
(=

Series
Farmation

I, I:!

Devonian
Middle-UpperDevonian

I, 1,/m{m|ojo, 0,0,

Gray polymictic conglomerate, thick bedded

k0
hed Gray massive limasione with chret nodules

Gray limastane, medium badded

Dark gray limestone, madium bedded

Gray limesione, medium bedded

Dark gray limestona, medium bedded

Gray limestone, medium bedded

Light gray limestones, madium bedded

Dark gray limestone, thick bedded

Gray limestone, thin bedded

Gray imesione, thin bedded

Gray limestone, medium bedded,
with shale Interbedded

Euff limesione, medium bedded, with
cofalsachinoderms and shaa imarbedoded
Dark gray limestona, thin beddad

Bahram

Dark gray limestona, medium badded

Gray limestone, medium bedded
Gray limestone, medium bedded with

| brachiopods

| Dark gray limestone, thick bedded
with brachiopodsicorals/echinoderms

Dh23
B:ﬁ Dark gray limestona, thick bedded
Dbz
DOhi3
b18 . Gray limastone, medium bedded
'mé Drark gray limestona, thick bedded
Dh15 Drark gray limesicne, medium bedded
DH% Light gray limestone, thick badded
hlz Gray limesione, medium badded
L E b Gray limestone, medium bedded with
Ea brachiopods/echinodarms
:g Gray limastona, madium bodded

Gray limestone, thin bed.
Dark gray limestone, medium beddad

REL

Gray dofomite, thick bedded

Sibzar

Ees-—--o2)
Thin Bedded Lmestona E Dolomite casiiay Chert

Conglomerale - Shale
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Sample No. L. R. (%) Ca (%0) Mg (%0) Mn (ppm) Fe (ppm) Sr (ppm) Na (ppm)

1 Db-2 7.30 34.70 0.58 306.40 147728 67.80 20375
2 Db-7 0.50 36.39 0567 661.84 4350 .00 73.06 22427
3 Dt-11 6.00 35.26 0.26 83326 1786.93 80.24 196.16
4 Db-22 7.20 31.75 0.66 71820 1076.36 85.30 21144
5 Db-25 9.70 30.66 093 50127 773550 58.43 22672
6 Db-33 771 32.64 0.4 70285 7867 .70 79.08 23053
7 Db-53 802 3212 0.64 411.70 4082 67 80.00 27774
8 Db-56 9.55 3413 0.62 448 .53 324000 65.24 206.70
9 Db-59 7.50 34.69 061 757.58 2386 43 67.01 21597
10 Db-65 7.76 3475 0.64 712.58 2339.53 61.76 19930
11 Db-67 022 35.14 0.0 345.58 228574 71.61 20486
12 Db-71 080 36.02 0.69 342.60 361430 79.74 24402
13 Db-76 685 34.56 0.59 301.27 332125 71.31 19650
14 Db-80 545 35.89 0.58 205 .80 2523 353 53.36 20802
15 Du-87 570 3035 0.52 601.17 904.00 90.53 21308

Average 8.01 3454 0.66 568.84 3267.24 7289 21787
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Introduction

Bahram Formation (Middle-Late Devonian) is the second stratigraphic unit of the Ozbak-kuh Group in east
of Central Iran. It generally consists of bluish-gray to gray limestones which gradually covers dolomites of
the Sibzar Formation and is overlaid by Shishtu Formation or with an erosional contact in some regions
(Aghanabati, 2010). Most of the previously published works, (e.g. Ahmadi & Ashuri, 1998; Bahari et al.,
2006; and Ahmadzadeh Heravi et al., 2007), have had mainly focused on biostratigraphy and
lithostratigraphy of Bahram Formation. But in recent years, some other studies about microfacies,
sedimentary environment, sequence stratigraphy and paragenetic sequence of Bahram Formation have been
carried out by Rostammezhad et al. (2012), Hashemi ef al. (2012) and Hoseinabadi er al. (2013). In this
research, a stratigraphic section of carbonate rocks of Bahram Formation with 332 m thickness in the east of
Ozbak-kuh wvillage, north of Tabas city (Southern Khorasan Province), has been measured, sampled and
studied. This sequence generally has been made of gray colored, thin to thick bedded limestones.

Discussion

Based on detailed petrographic studies, all limestone samples have been assigned to one of the 11 different
carbonate microfacies as follows: (I;) Dolomitized Mudstone, (L) Lime Mudstone, (Is) Peloidal
Mudstone/Wackestone, (I;) Bioclastic Wackestone/Packstone, (Is) Peloidal Grainstone, (M;) Bioclastic
Grainstone, (M) Intraclastic Floatstone/Packstone, (0;) Bioclastic Packstone/Grainstone, (O-) Burrowed
Bioclastic Wackestone, (O3) Peloidal Wackestone and (O.) Sponge Spicule-bearing Silty Mudstone. These
microfacies were deposited within five different facies belts including tidal flat, lagoon, tidal channel, shoal
and open marine belts. Based on vertical changes of facies, there 1s no evidence of re-deposited sediments,
turbidite facies or even persistent reef structures which indicates a gentle homoclinal ramp-shaped carbonate
platform.

Based on the microscopic evidences, the most significant diagenetic processes affected the Bahram
Formation samples are compaction, micritization, bioturbation, neomorphism, cementation, dolomitization,
fracturing, dissolution and cavity fillings. Also, different types of sparry calcite cement such as fibrous, dog
tooth, granular, bladed, equant mosaic, dinsy mosaic and syntaxial overgrowth were identified that had been
formed in marine, meteoric and burial diagenetic environments. In addition, four distinct types of dolomites
have been found that are formed in early marine and deep burial diagenetic stages. Generally, interpreted
paragenetic sequence confirms that the phreatic meteoric diagenetic stage has had the most effect on the
studied samples.

Geochemical data were obtained from analysis of Ca and Mg major elements and Mn, Fe, Sr and Na minor
elements within the appropriate selected samples using Atomic Absorption Spectrophotometry method. The
low amounts of Sr and Na, low St/Mn ratio as well as relatively high values of Mn confirm effect of
meteoric diagenesis on these samples. Comparison of Sr/Na ratio of the studied samples with the published
recent temperate and tropical examples suggests that the palacoenvironment of the Bahram Formation 1s very
similar to the recent temperate regions. Moreover, the Sr/Ca ratios indicate that these carbonate rocks,
geochemically, have been affected by open-system during different diagenetic stages.
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Results

Based on the field and petrographic studies, totally eleven different carbonate microfacies have been
identified. These microfacies have been deposited in five different facies belts within a ramp-type carbonate
platform. The most significant diagenetic processes that have been affected the Bahram Formation samples
are compaction, cementation, dolomitization, dissolution and cavity fillings, bioturbation and fracturing.
Interpretation of paragenetic sequence of the studied limestones reveals the effects of diagenetic processes in
marine, meteoric and burial enviromments. Elemental analysis indicates that aragonite was primary
mineralogy for these limestones and also show that the palacoenvironment was similar to the recent
temperate regions. Diagenetic environment of these carbonate rocks has had an open-system geochemically.

Keywords: Bahram Formation; Ozbak-kuh; Middle-Late Devomian; carbonate ramp; diagenesis;
geochemistry
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