Researches in Earth Sciences ~ 15(3) 2024

Researches in Earth Sciences

Journal homepage: https://esrj.sbu.ac.ir

Shahid Beheshti

University

Research Article
Silicification of the Eocene carbonate deposits in southeast of Nizar, Qom

Amir Mohammad Jamalit, Ali Mobasheri!, Yadolah Ezampanah™ 2, Zohreh darvish?
1-Exploration Directorate, National Iranian Oil Company, Tehran, Iran
2-Department of Geology, Faculty of Science, Bu-Ali Sina University, Hamedan, Iran
3-Department of Geology, Faculty of Science, Islamic Azad University, North Tehran Branch,
Tehran, Iran

Received: 18 Sep 2023  Accepted: 03 Jun 2024

Extended Abstract

Introduction

The Eocene deposits in the stuady area composed of a thick succession of pyroclastic, volcanic,
and sedimentary rocks (Hajian, 1970). This study is mainly focused on the E5 lithozone in
Takht-e Chakab area which is composed of tuff, sedimentary rocks and rhyolite. Based on
Hajian (1970), the Eocene deposits are subdivided into 6 informal lithozones (E1 to E6). i.e.,
the E1 unit are attributed to Ypresian—Lutetian and the E6 unit is attributed to Priabonian.

Materials and Methods

In order to determine effective diageneic proceses in the studied succession, one stratigraphic
section is selected which is located in Takht-e Chakab anticline, 35 km noth of Delijan city. 78
thin sections were prepared and analysed.

Results and Discussion

The component allochems identified in the carbonate E5-5 lithozone including skeletal grains
especially benthic foraminifera (Nummulitidae and Discocyclinidae), planktonic foraminifera,
bivalve, gastropod, serpulids, bryozoa, red algae and corals. Hybrid samples consist of in-situ
carbonte particles, clastic components, ash and volcanic particles. Petrographic studies of the
studied deposits indicate that these sediments severly affected by diagenetic processes, which
led to constructive and destructive porosity. One of the diagentic processes that affected Eocene
carbonte deposits in burial environments is compaction. The mechanical compaction led to
grain packing, deformation and sometimes crushed of the bioclasts. The grains contacts
suturing and stylolite features are evidence of chemical compaction. Silicification is the main
diagenetic processes in the studied section. Based on petrographic study some types of
diagenetic silicification including chalcedony, micro and megaquartz that occurred in the form
of secondary and replacement. Both selective and non-selective silicification is also recorded
in some samples. Selectively silica replacement in the shell fragments, and pores filling
siliceous cements were mainly filled interparticle porosities. The silica replacement of
chalcedony type in bioclasts ocured as spherulitic replacement and controlled ones.
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The chalcedony fibers have radial pattern in the spherulitic replacement type and independent
from microstructures of the test and its orientation. In contrast to spherulitic replacement, in
the controlled type of replacement the position and configuration of chalcedony fibrous follow
the microscopic structures of the test and showing preferntial orientation. The microcrystaline
quartz with equant crystals is less than 20 um (Maliva and Siever, 1988). In some of bioclasts
microquartz is replaced in the form of silica. This process occurred in some bioclasts such as
Assilina and Nummulites. Megaquartz occured as intraparticle and interparticle cements. While
the interparticle cement involved higher frequently. The petrography of the studied succession
reveals that the selective silicification is mostly take place in Assilina, Nummulites and, also
ostera fragments. The effects of this process are not the same in different Nummulites species,
as it is very common in larger shells rather than smaller ones. Silicification is more common in
hyaline foraminifera, while it is absents in porcelaneous ones. Typically, this process is also
different in hyaline foraminifera test (very developed in Assilina and Nummulites, it is, rare in
Discocyclina, Actinocyclina and Asetrocyclina). The silica source for silicification is usually
provided via the biogenic and volcanic activities (Robertson, 1977). Some authors considerd
the dissolution of biogenic Opal and or volcanic glasses in as the sources of silica in connate
waters, while others considered clay minerals alteration (Nobel and Van Stempvoort, 1989).
Based on rare occurences of fossils with siliceous tests such as radiolarian and sponge spicules
in the studied sections, the organic silica for this widespread silicification is not rational, so the
volcanic materials are a valid source for silicification in these deposits (Okhravi and
Mobasheri, 1997).

Conclusion

The carbonate deposits belong to lithozone 5 (E5) consist of limestone, tuffa limestone and
marl. Hybrid limestones are also observed in some horizons. Silicification as the main
diagenetic process determined as replacing silica and pore-filling siliceous cement that
influenced the studied strata. Skeletal factors play vital roles in type and amounts of
silicification. Based on petrographic analysis, perforate hyaline foraminifera have undergo
more silicification process in compare with other present bioclasts.

Keywords: Diagenetic processes, Eocene, Nizar Qom, Central Iran Basin.

@ ® Copyright: © 2024 by the authors. Submitted for possible open access publication under the terms and conditions of the Creative
v Commons Attribution (CC BY). license (https://creativecommons.org/licenses/by/4.0/).


https://creativecommons.org/licenses/by/4.0/

J/J s Lsy

Shahid Beheshti Journal homepage: https://esrj.sbu.ac.ir

University

5 5155 59l Cgier gl Al S laaiind 5o (ol omalan

Togpd oy Moly pllic dlay s i (e Jlos oo pol
Olpl ol olpl cai Jo a8 0 BlassT g pae-)
U‘)"‘ ‘u‘M ‘L.:.w ‘_5]&9) olKisls gA.lLa P5l.c saslasls ‘LS“JL“'“J wn) os)f—Y
ol s elosd s 9y codlod 15T olStils ety psle 0aStils ¢ swlids paaj 05,5 Y

VEYTPNE il ol opdy VEYSITY i cdl s (Sidgde)

03 yiunS 0uuS>
doddo

Sl 0uds oS85 g 5 L] (SeidlS gy sloSins I qoried JIgi 5l axdllae 050 dilaio ;0 (wgdl sloaiiyg
3550 Olis psls wsiz) Ol cou dblaie o Bs (i axly 4y laie aily )8 sboatins (gl onl o (Hajian, 1970)
Hajian, ) lallae cons y anl 00 LS5 Coday ) crizad 5 ogms) Sl cbgh 5l oot yolods 45 426,515 o)
Oy =il W EL oy a5 (6 9bas canl 00l s (Bs U E1) (comsy juf (Ko axlg & 4 pwgl glaaigs (1970
el 00l 03ld Cans gl 4 EB 09 4

g g olge

S rogheS YO 30 Sz ot Gupadl o wlidaiez (o Sy doaiigs ol 50 Fige (Seiijho sloanl B ololis jsliie 4,
el ot aslllas g oolo] S5l adaio AY olutas sl el 55 im0 dnlllne 5 bl plowds Lo

Nummulitidae and ) (s;c8 o locyye, dSeol Gl 5l BB @b, (Kiw axly odins LS5 odee slapSyll
Kz > ol 5 5o 8 Sl Fgimp g S Oliee 45 LLESS daslaiSes (S (s lads 5 (Discocyclinidae
Szl (sladg> 9,0 ailu,S Gl 5l andllas 5,90 (sladiges ;o g yud laSal K b lnaiges (aSloods |Sad oyl 10 g
L)T )i’L"’ axllas 9,50 6LQ43"‘“'Q" (59‘)'?5)"" axdllas asloas J‘S‘“" L;’L“MT Olaka 9 Lb)""“Sl’ 9 LS‘MP o9r o_,_;)pu
loads JHIZ5 (138 (e 1L g ol 4 e g Wlaxd )5 18 (Sl slaan] B pbced Duld 4 beaiigs (pl & v
oS el (S0 28 anTb sl 03903 13l gl Wl S (glaating (59, 2 BN Lo 0 &5 Sjbo slaanl )
5 ails o wpae Glajie bl ol sul e gl (KaSs oF § Kb s dodils 50y ly] 4 e
Slasiig )3 S sny (i <ol aallae 90 (Slaiiigs 55 ploart o515 (ot Clsbinl riman
5 55555 e GondS Jolis (Seisles (el gl doaisad gy ool sl (ol g aTd addllas 5 50
5 2l e g ol Oyao g0 a4 anl 3l asleads sloul  siiils g 49l Do 4 A Col oad olulil 311K
el 0ols 5 diged 5l S0

ey OIS Sledagl o8 )l sgl gz gl Sl S sladiind ;0 padigudin N FT e 5 o Jloz ol

DOI: 10.48308/es1].2023.104048 .(3F-Y4) ()10

E-mail: y.ezampanah@basu.ac.ir I 0 g3
y p G 29
Copyright: © 2024 by the authors. Submitted for possible open access publication under the terms and conditions of the Creative

By Commons Attribution (CC BY). license (https://creativecommons.org/licenses/by/4.0/).


https://doi.org/10.48308/esrj.2023.104048
https://orcid.org/0000-0001-5013-2026
mailto:y.ezampanah@basu.ac.ir
https://creativecommons.org/licenses/by/4.0/

u‘;&' Iy L»;'}}

Shahid Beheshti Journal homepage: https://esrj.sbu.ac.ir

University

A9 JB o Ol oniS  pnliw Glorw 5 Conl 0l Sbml o Jed aingy jo 2 O 50 a4 Gt el
€5 95 5> LMl ;0 (F9oudS 55 5| s (il Gl 090 0 0sd Slailoyg,0 sla 5SS 40 ohug 4 Slige,
LIS (Gl loars, (g rbul il jo cel 485 O g0 oald S5 Sedile 5 Sl shel il 28l
il 0 S e S o] (Sl g g (MICTOStruCture) oo g5y S Hlaislu 5l g oiwn b o)l
Sl 5 A o Snd Ay (5K Sen St I GsadS (glayd Gyl 5 55 e et JyS
68 b wany o slo ol (shils pllins S50 35,18 aamo oo i | Bao (9 95wg e leile b Ghaie (e 5
s S yg0 4 b (S ,S0s 5,16ST oM 9L 51 > 5o (Maliva and Siever, 1988) aiiis 19,500 Vo 5l S
sl ob sl suis samlie Nummulites ¢ Assilina asle laeadS el 51 S 50 anld ol ool ool slom! il
Sy S Slloyg,8 Glosms e crl 51 a5 Cenl slails 9,8 Gloww 5 Slailocm Gloaw £55 3l oo 5oy 35155 1K
o 1y 50l i blwdS el oy bl o cuodew a5 wao oo lid SHU ablis 59Ky, dxdllas Lo ls
Slaiss o o cmadiw a5 sl 1 ks ool plosil Sladllas .l aisls bl il 55 9 Nummulites g Assilina aiwsg,
PSS p sbaing b obaiss 1o onuay (pl a5 (5 5bas il 05505 e Dglain & jg0 4 35 Nummulites > calize
o3 Glled gy b Ghlocssey 50 G emalen Glime (i Sl S S5 sladtug b sladisS I S gl jlens
gy b OG5, o 5o T8 Gal 3l sl oats oanline 5930 jgy slaaiogy b LIs03s) po ey ool Lol g e
5o Lol gl oo oays Nummulites g Assiling slo iz ;o o cudw cp yiion a5 (6920 4 cConl Sglain i ol
S b HlaEe 4y 106 Sy 0 b g 00,55 56wl ol Asetrocyclina g Actinocyclina (Discocyclina Jod 5l & »
Robertson, ) ogi oo (el SliacsT b g JT Lice g0 5l oo sk 0000y Cg 55 3550 (ko el 00,5 56
Scholle and ) sy Lice b JUI ol 51 a6 1) Slgay g1y, sloo] 5o ks 35 005 udiiza 5l (6 lows (1977
S Sl Hud oS0 5 (B SN0 g g allo e Sliaisl an s b g (UImer-Scholle, 2003; Chang et al, 2018
52U jlade 4 a>g5 L .(Nobel and Van Stempvoort, 1989) wilazs 5 ,Las 1o als () sl Ko Ja! Liss 1) oo,
sl JI i ol o canlllas 550 sloaiigg 1o bl (pushons SLo0)j5m 5 Hs20l, 0525 4 (ki gy b gl Jnd
Lite J1 allias 550 3hlio 5 dimsln sy Sz S5 3590 e ol 16,5 S8 48 bl sy
.(Okhravi and Mobasheri, 1998) el suis (el  Sliais]

&S A

ol el oad LSis il g (Be Sl S (Sl Sl oaee jebay E5 S axly 4y gl wily S sleanigs
wlid (S3ls esay nFede OB s 3T il oo 0y e GlaSal i 50 4 @ 5l (S o ety
LS g8 5 JB 0aiiS y (pkow Olos 5 (eBla Gl Sjpo 90 4 oS ol dalllas 3550 slaatind )d oud
ST s Sl bl wlonges sl i enbos £55 5 Sl 00 63b i Sl slo,giSh 59 oo snalive
el 03l 8 s i Mgl olabad Lo 4y S |y 5dld 4 b 1o )8, oo seakis

655 o Ol 4d5m 3 5 sl s 33l slaanTd gals (55l




Y 1o es 5 Jlox

YA-0F Slxao VTV ¥ o lods (o233l 0,90 (o) iils louingys

slaig b od coge oleli )] iolu 8 olimes 5B
&3y 2 gly (Sisml Oypo @ gl 0ael (5]
Hajian, ) wles )88 0sm, Fomsd slapgeis,
g 4y 3l wly S sleaiags uegh ol 50 (1970
W85 1R (srp 990 i o wgi 0 Bs (Sow
—ding,| SlaassT ang pg 50 anlllas 9,90 ddlate .ol
i i oyl )13 655 e olpl Asg> jo o
wlazdly il ol gl lay 40 di oS cpl 0,3l
Sl cowxs Jlg sl loj o .(Hajian, 1970)
6‘0)15 9 ‘53.[9.)\) &) 9 6)‘51)0] “S)LAMT oKl la
w2l sl e e ez b a5l e sl b
Hajian, 1970; Alavi, 2007; Verdel et al, ) <ol oo
L cojail g By Jolis odes jgbots ad3ig, ol (2011
SrP g PSS sleativ ol alea¥ Gl
4 dadlas 5,90 dilaie ;o Gwdl slaygeis, Ll
5 Loy ol loaitd Gupmnd somy loazly
Hajian, ) auib oo Es U E1 S axly il 0035

(O JSs) (1970

doddo
3 O 0ad £9,0 gl 5l aS gnal ole)S 60
GRS 3 45 Sosbdr e 355 sl 4 sl slo]
w25 gl Oley 40 SSgjeie Olhgs o 1) 09 Ll
Westerhold et al, 2020; Westacott et al, ) <l 05,5
S SlaassT slaSiw 5 oSl slaslys, (2023
E97 Oy gty 51 A5 150 dag 0 oS 55 g
Sy 395 S gl 4 gl Gl )3 g oud
McQuarrie et al, 2003; Moghadam et al, 2015:)
Sy ol slayeeis, (Rajabpour et al, 2017
Wdg> 50 SSgigim Olyed 4 bgre Sl (o 5 seand
Sl 5l ads> cnl Gl g dmd oo JSAT 1) o
5o (Emami, 1991) cewl ouls |5 gl (Sl
ool Oloj 52 (SIS Doy 2 (e suBled 4l
ey sl Y coloine; 3B 0 ,Sles o0 3e>g
329 SO e SSgigie Sl —rnanls S
) U5l e el 00l s sl gauls oloul ases

Description

Red Conglomerale, Sandstone, Siltstone and Claystone.
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