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Figure 1: ways to access the study area.

ZAAJLE.MJ_’A 63 gl wuw}

oo Slsl laanig Ll o LS5 Sl S 5 bl i s 5l S30eals VU s 4l S slaig
Wl ,S Slgay ol 3 5 (F JSK8) 315 513 oy Sl e 0 DY (Sl W3l 635 2 cnipd (Kol
5 Sl SKan Bas aallans s sn o3 gdoms 3 (8 JK2) 35 0 edili sy 655155 5y Oy Dlipmss L
Jols ol b S s ails iy B8 ke ol 3 el S g 5wl Oty S
Soals Sl Ko Lols VU b S 5 Sl o gl (L SBIK 5 s (lanls KAl (Kivanls
Glaanig CddS o 5l ) iy se ke 5 (Y IKE) dil e SO ST Sl 5 el ST
ety Cims 55855 oo o3l (0 mlS  0bey 5 s S s 53 ABT S W5l 5l 5 S

Sdome (S35 ey 3 el o3 S O Sl il 003 bt 5 (Slamb 555 88) an s Lol en g8 5L


https://geographical-space.ahar.iau.ir/article-1-3846-fa.html

Downloaded from geographical-space.ahar.iau.ir at 9:55 IRST on Tuesday December 16th 2025

" it (o y 099 (599 Gl 3 59 o3t il iy o sl i 55l

5 bels — mles dly G by il b (Sasnl S pen sdol il Slsws S Cx s
o 23— Sl o nelS Oley sl sl 168 Wil calie Sladly (S, ey 2o se adkate 3 ola s
53 GME gy ol Glasts 31 g 5 sl O OF S adlate O Y W3l slaSinanle 18 g S
©oparh ey UaY e 25l Sl by S Wil gliaig sume g5y i
dry Sl oS0 0L sty SLL e 4 ately ebidaz 20l g Jeil il 038 (I s
et 330t s ol 350 5 ezl O Sl s 23 50 adlaie Sloe L3le slaanig (SIS g )
(53,53 3L) o 5 551 SlaKmanls 51 sy b o Sl oSl sl 35 0 e 5 VL
= ey oy Sl S8 51 e Al o U 5 il = 2V (el Ve A5l el
e eds § Ol 5wl 003 ol Corge 45 sdB By s e ddlae 3 o s Bl LU
Gl o oY L Sy aely K odanlsl oV b gl (ol s, Sl gabelbS
oy 85 el 0l mBly ) 3 5e adlaie o YL 5 Sl b5 e i e 3l Ll s lile gl
am s Sl 035 (G Senliss Sbod UM s Ao Sl A 5 edis S b 5 sl e
el okl ol Dl o Y S el S ks S Wil T Slige,
= ) Y sl e dss - Sal s glds wile ol s Kol Slges bawy S Ll glaaniy
Sl de el 5 Samlys Slac s, 00 ol Corgn oy eSSl LS e Iy sls) (e S 55
S 5 Sl 83503 (S5 BB Sl plm 53 e b ol anlb S gl I e bbb
Sl S8 5 Sewliss Sl o basly Soesal Soson L Sl S ol Sl Sl s,
Ol b i 51 glaslas ) (b mole — o 5lalS) VU 4l S slaanig (61080 sy 31 Jhn sl 223138
SLud G gy 358 SO Sl el ol ol 4l S (Slod G o 5 g FEs 4 O et
Dl (S gl st S pa b Sl pn XS el sl s rsle — lalS Dlgs 5 03 505 (55 4 40l S
o 5 Aegn g8y 4 LY ol VLl S OLL s a0 S e kil oS sl Slses )
5 Gt 0558L Glos oIy b Sl ol sda T 51 oYLl S glaazig Ol O35
ol I w3l 5SSl Sy sl S sl S o 45 03 S o W3l eSS Kl s
7 Bl glaarig (S sy o 5 s §585 4 e Sl 5 e Sl G e sl
| 5 eddwdls 555 51 50 Glaatig o) atusnl Soso () g Slise Sl odd Sl
a3 V0 sk b U gl = s (1SS el 48 513 e T UL e T o s
Kholghi Khosroghi, ) el sdssdls coms sl b o slsdlatay 5 edsadls 355 51 500 Sl

(1994


https://geographical-space.ahar.iau.ir/article-1-3846-fa.html

VEY iy AY o jlach (o gea s Jho « saladl yha (sLdd sale saolilind

Downloaded from geographical-space.ahar.iau.ir at 9:55 IRST on Tuesday December 16th 2025

LEGEND s 47000

- Tuff,green,tuffaceous b i
sandstone and shale ;minor

T ] Marly limestone, thin bedded,

platy, yellowish, sandy greenish,

limestone

] Limestone , massive, gray to

green , sandy limestone,
sandstone

Sandstone, shale siltstone,
claystone, marl, rare coal

- Coaplomarsta wieh nindy

borizone, rare silty marl

Sandstone, shale,quartzite

First class asfalt road
Second class asfalt road

————— Animal track
= = =—- Motorable road ~
2
/\/Rﬁnr. dranage w@ e & S
4630 7 47000
+ Studied sections s Scale 1:100 000

+ 0 12 .5 4. .5km
—— —

530als 1:00 000 ol e 4l 1 e 1Y S0
Figure 2: A part of the 1:00 000 geological map of Shahindej

Plio-Quaternary

Upper
cretaceons

|
Soopeals ailie 53 Swanls JIgeasls ¥ S
Figure 3:The base and top of sandstone sequence in shahin dezh area

Plio-Quaternary

E Upper
Upper. cretaceouns

Cretaceons %
=

R
P o v o

Socpald ailas 53 6l S g Wby 5 enelilt 2
Figure 4:The base and top of carbonate sequence in shahin dezh area



https://geographical-space.ahar.iau.ir/article-1-3846-fa.html

Downloaded from geographical-space.ahar.iau.ir at 9:55 IRST on Tuesday December 16th 2025

\ it (o y 099 (599 Gl 3 59 o3t il iy o sl i 55l

L ol amlin 5 555 3,8 e 0610 3 oYL ol 4l S oo, Lty (sanlllas 4> Mahari et al (2019)
Llos Sy lepils wly S p 3 cl S oo banig ol &8 L35 0k Oode 5 b8 o) Slades
Glacly S «gulsl ol aws aw w0 1, 01l o8 Jled 53 aul S glaasIy Mahari et al ( 2017) ooees
5 Sl 3oals (ol 5 S e S slaes S Jals (oolsT slasslesty &S U5 S s ST 5 GesS
A el 3 8l It 5 0SY Gl bl Gl Gl Gelis Koo s Sl Gl S lae sl
Sl s Jled dabie 53 SYL all S glae L, Taghizadeh et al(2017) . xkleas | So5
Lo o8 5 G sLus 0B il Gres e Gl S s, Bl E  esls I3 ) pase Ls fnd
salass 5 lao Ly Namyar et al( 2017) .5 S yesein 5,0 Jled oYL 4l S slaaig ol 5 GoseS
3G Sbod bame G g3 S s b 2 G5 Jled s VL anl S 4 o paie slaaniys (I8 s
slaaig Abedini etal (2012) . s S Ol baxigh ol gl | 4 S O o, 5 g0l > it o
Gl obails Sl S il (I8 sy James 5 disla)l 3 s 23550 1 25 f e 3 5 anl S
Olol 2 O 2 g 5 Ol adkhe aub S Iy Mahboobi et al(2008)..65 S Ol d=ly ol slaariy
S Ol gy = Ko 55 sty 51 S aden ol gl g a8 s S 0L 5 W gl andlles | (555,
ot wilain 31 e sla iy 53 Sl o 03 a8 il S SaT GlaSin 5 358 e o pms
ol (Sl Ll e s Sl gl Solsgy S 5 ol SIS gl Bues 4S5l
b SF e Ol 53 @ls Ollsr Gyd Jd 5o B anli S Slse, s Uil arBani Asadi(2015)
SV ol a s bl oWl 2 5 IS s Gad s S S Ol els JIE ) 5 e

] uJSU.:.; 58! YU« u-:ll:’ 3l Ges

S IE-TS)

DFeln 5 5 JalS (Gledie (sladissl s andllaes; g g s se 2550 53 4B S g Slidod Bl gaddlls Sl ey
L’J‘K::L":"“?‘*’ Q)ym 4.:)4.: Yoo d‘j‘.’.ﬁ J); &JZJ.:)‘}M&:MJ\QJJ 6\0)[«}) C)‘}::;tj uﬁ;)la_:)bb_} &M
Sy S S ému S el (K wged 31K s Sl glolesty Dl s 5 S L s
oo Gl Gaisel 03 S aalllas Dl Sl Sy S 15 03 Sy Soe S5 ablie S g
Cardgo ot 5 b SKidls L;)\.lfrlj ssbeas 5 s S abs (Kivos 5 Dlwdls (5,1 S) Lakls do s (g 108 akais
me‘ B db; 6&0)%\) J‘i) 6)\.)~§rl4 &L.w‘ e,LS:abLLL.u\DICkInSOH( 1985) 9 F0||( (1980) 6@)\3)&.’ J\ Lfi’fj:‘{j
5L oldles FlUGel(2010) ol 5 laee (65 51 aseis [Dunham(1962) 5 Folk(1962) (Wright, 1992) sl iy,


https://geographical-space.ahar.iau.ir/article-1-3846-fa.html

Downloaded from geographical-space.ahar.iau.ir at 9:55 IRST on Tuesday December 16th 2025

VEY iy AY o jlach (o gea s Jho « saladl yha (sLdd sale saolilind vy

) (WilsON(1975) T sla sy bl 2 gsmy Jams 5 (553 Laeds 5 (555L> Lalss « Tucker(2001) s, olul
b gl al> e ol s Fiigel(2010) Fliigel( 2004

ow

Y SRR QUM PERJ ¥ Glsl s wly S a5 93 lanl S S glao b

Sl S slae,ls) )

SatdS g 05l 305 gl 4 e VL 4l S s wly S s AE8LST 5 ) e sla s
Sl Llosle o8 Canl ol O30S SaedS 50 5 0518y SndS 50 O sl

10 gwdls CondS g

ool o5 s O3S lao sl ) 525 45 sl 0SS5 0 1 5 ey (Al Sen S b Sl ) 0l
gk e odss oS |y oy poay OF 53 Sy Ol 03 5l alaes & 5 Lajial S il 5 5518 a3
g o v IS -5 ¥ | PR LN Lo LI B PPV B Cbbu S 05 ey sl

(0 JS2) 3 pb 1 il 5 ISl 0l iy S indS (slaS

O gtesle SadS 5o slas )l 5 0 1S
Figure 5: Bioclastic Mudstone Microfacies

13 S 5 oS g

el 5l Sl glaes 5 s il sl 5 i ol Biles la oS g 15 5l 5
Dani s 5 gt SAE s lls pdS g sl (ST pd e s 55 S gla B el B 5 0O,
33 S35k Gl e Als (B S o slesty 5 ol 53 S SUaeS 5 bl S 15 sl ) S
(VS 2 b L il 5 Il Qg iy S 0155 0 050 305 (0]


https://geographical-space.ahar.iau.ir/article-1-3846-fa.html

Downloaded from geographical-space.ahar.iau.ir at 9:55 IRST on Tuesday December 16th 2025

Yo

it (o y 099 (599 Gl 3 59 o3t il iy o sl i 55l

Qj:.ws‘j &?:.‘M.LS).:J LQLQb)LM})ﬂ)-\Jg.JI
Figure 6: Bioclastic Wackstone Microfacies.

G sl (ST 5 s lis Koo nl 53 aedS s Gla (ST S0LIE Y sl s b i S
U'i‘ .b‘}«;‘-;d cv\ib OJLWQ.-) 5D U'-’-‘ )Jﬁ&.‘&uéuf d..:,ab.ﬁ VSJLJ\-EA‘U_)O#W 6[-@).5 W‘Jﬁ 4.1»..?-)‘
(V JS2) lass S50 3l Son ageips oot (Sad e Lla (S

10 Sy oS 5

0
AT X ‘o

Adj:’“‘g'.'. &fszjf 6[.&0)‘.“&.-))'.1) Y% L}ﬁ.&
Figure 7: Bioclastic Packstone Microfacies:
a) Oligosteginid, b) Oligosteginid, ¢) Globotruncani


https://geographical-space.ahar.iau.ir/article-1-3846-fa.html

Downloaded from geographical-space.ahar.iau.ir at 9:55 IRST on Tuesday December 16th 2025

VEY iy AY o jlach (o gea s Jho « saladl yha (sLdd sale saolilind vs

:LQAJL.\}J}.:JL-&PM

oy S 3l o FIUGRI(2010) sty 3 ¥ oslad sylilinl o )bty 55 Iabas beslesty 515 o
5 5L (SMF 3: Pelagic lime mudstone and wackestone with planktonic microfossils) ¥ s lutl
Jeadl o) b Joud 5 Se b (Y 53l 3 el 3 JlaDlsow) O3 SOk oot 5 5 2 S
(o G Shs 0 s bl e (Ll S (SO sls 155 8 «Sawliss b el sla s
Lo pwS Ol e U anl S SIS laoslasty sy eds LSES eyl 5wl fond (g5 52

S slgd bty opl 1S5 )y SMF-2-3FZ-1,FZ-3 (o,

Vb S (S U5 155 5

bs cglsr 5 O lld e 5 OIS gy am B L ddaly s 35l Sledbl 1S 5 s
Glsl slacis, 3155 0 Sldlas (Dickinson et al., 1988) 5,108 o jlastl 55 4o ns gLl a> 5 o)
A 3 Ly o3Il sdes jsba Swanls gladiged cpl 53 Conl ol 51 S Ol D CsSas S b s
oy b B E kSl s a3 8 wes Jlaasls aes (SAE 5 S o SAE o (Wl sl) 05 S
OV ol 5 3 S (goins L5 ) wlid SIS L5l il o Mature Suss S 5 Sud e
b s el Gl b S Lo s Sse 0ds 35 aes B Jlsasls ae gladils L 5058
sSal Ol Jals (Lithic) (Koo Sladas (Y 550 1) Gl o 2l ot 6 Glabl wled S50 5 aniine
slaals b olwdls (Fosyls (g mie Slol 2 5518 5l da oS ol 5o Sladad 5 fod 05 5 ¢ od (1 S
Gl S ble o gl I8 ol jasiie Sladls JST 5 Samee L Sb glls s S 05550
o et ol salive b LKivanls 3 55 oS 05 5 ol g s (CosSss i) @b sla S5 (K
el ey ge GaKiwanls ol osls LS ol (Sal ol 1) andlass g slaKiwanls
Swpl (8L sla S5s bl 5 (A JS2) w3l o Tt ubsld ¢ 5 51 Folk (1980) g suails

S VS NLSPIN Y

Very fine grain Mature litharenite (Sedarenite - calclithite) Sandstone


https://geographical-space.ahar.iau.ir/article-1-3846-fa.html

Downloaded from geographical-space.ahar.iau.ir at 9:55 IRST on Tuesday December 16th 2025

. it (o y 099 (599 Gl 3 59 o3t il iy o sl i 55l

D S5 5% (C o8 5B b, (A A IS

S8 5 (F 2 5K 50 (B g 550 5
Figure 8: A) Tourmaline, B) Zircon,C) Plagioclase,

D) Muscovite,E) Muscovite,F) Bioclast

195085 pubdir oo @YL Al S (Kwanl JIg o le ) oKl

» (Weltje and Von Eynatten, 2004) <l Lize 5 (35 5 anir jor (slins & JS o pde )3 oSl o315
e 5 Dby L ailane JSler s coolagns Dickinson et al., (1988) 0 pists 5555 4l
33dn IS Slamio Cotlugny oo s T as iSimanls oS 5 (55 skis & LS o e Ly (NS sy
50l LSl oS5 i S0 6 e e oKl 5 Bl S5 e Gib Sl Ol
Dickinson and Suczek, ) 55 Lasis I otle e oK b&wanl Wl S5 S5 uomes
(s S50 ( Sailsn dyasol) Lie el Lyl s 5 bKanle oS 5 o 1979;Dickinson, 1985)
) a5 iSS Candse oisa (SOl ki S S5 5 eslinal L Ol e 65 3515 3y bl
Dickinson and Suszek, 1979;Mack 1984.;Dickinson, 1985; Dickinson and Lawaton, ) s se e
Dickinson and Suszek (1979) _ilte (sla 1> g5 3l anllass ;5o adlaie (gla Kivasls Lie et skweas (2001


https://geographical-space.ahar.iau.ir/article-1-3846-fa.html

Downloaded from geographical-space.ahar.iau.ir at 9:55 IRST on Tuesday December 16th 2025

VEY iy AY o jlach (o gea s Jho « saladl yha (sLdd sale saolilind YA

Ao )y (K Sladad 5 bt 1S glaals Cond ulal p Lajlagad ) ol edesliza
SIS sdme laast i (Go3gdzme 53 aalllas;ge saikis 5 WYL aul S (T slaatiy slSiaanle
Sl S 5 sty il § ani e 13a S ladn oS sdme sl IS 51 golsl 3 oo 4 S 3
S gl 258 3deme Sl S S ol Sl Sl 52 S il sl o liS Siaie oS s (6 i
Bltag, aolans demsar b A 5 1) sliledly o sl3l Glaas o 5 (Si Gl slns slans > ol
CaSvanls bl oy Lpd Jor atly b SOsS bz 53 55558 sbes 4 Lol
O 53 Sl (ol 6 gy a5 Slpsc] das o DL gy loas s> Il L oaddllaes 4
53 andlaesy e Svanls Glawga QIFL ilie 5o 50 55 Sl 035 Cogb o da b Sistaas Llodd anig
S glaes 2 51 3 slie glls Yzl a8 (Vo JS08) 6,8 e 55 o)l a5 o b 58S (slaes sl
DL addllanssgo oo oy S 5 gl adlllans e gladisel 5o tes 35 Clr 3
53 andlaes;go (sladyas 31 (goled Llanl Lie o)lss ot o L ol S Gblie 31 g,ls0 sladils 5 das

el o3 8 255 () Josled Jsir

adlaes o slaKivanls 3 (L) Kaves = 5 (F) Slwdls Q) 5,155 do o) Jsdr
Table 1- % quartz (Q), feldspar (F) and lithic (L) in the studied sandstones.

sample Fe Mn Mg Na Sr
64 2662 156 0/58 238 434
110 1406 590 0/52 192 633
115 4816 534 0/56 182 677
123 2675 360 0/5 203 660
124 5550 464 0/57 182 681
125 3462 327 0/57 213 665
133 2178 38 0/5 195 671
144 6609 556 0.57 210 994
148 7291 592 0.57 252 915

b S b XKanl 8 ol ol edaasOlid VAAY (T35 513 g (595 0 Waesls MJS}&)L“;&.&J@L‘;S

(4 JSC) aibe (SobTan) calld g 51 s 51 YL


https://geographical-space.ahar.iau.ir/article-1-3846-fa.html

Downloaded from geographical-space.ahar.iau.ir at 9:55 IRST on Tuesday December 16th 2025

v it (o y 099 (599 Gl 3 59 o3t il iy o sl i 55l

Q Quartzarenite

Subarkose Sublitharenite

Arkose Lithic Arkose | Feldespathic
Litharenite

25 50 25

(FoIK, 1980 )QFL i doy3 Ol Jolis SU 55 uite aw ls 5 5
Figure 9:The Position of Sandstone in the studied section
of the three variables chart of folk including
relative percent of QFL (Folk, 1980)

(Dickinson et al., g";gl-l-’ S oled alats glaesls leslaad b oYL aulb S s Snanl oKl ST

AJLUJ 4>-J>; L> dilj.a}S 6[.&5:).)9:» o&ml}- 65“:@[.&.: QtFL)\J}u REBN 6)[.9.& adads c»t.: (1983)

Qt

Craton inleriol'

Transitional
continental

Recycled orogen

Basement uplift
Dissected arc

Transitional arc

Undissected arc

Sl ged 53 andlaes e 5 S Kimanls Cuxdge i) e I

. (Dikinson et al., 1983) QtFL i Ao ;s Ol Jold O 5is iie 4

Figure 10: Position of the sandstones in the studied section
Dickinson in the three variable chart. (Dikinson et al., 1983) QtFL


https://geographical-space.ahar.iau.ir/article-1-3846-fa.html

Downloaded from geographical-space.ahar.iau.ir at 9:55 IRST on Tuesday December 16th 2025

VEY iy AY o jlach (o gea s Jho « saladl yha (sLdd sale saolilind v

das o OLAS VAAN JJJL«flJfLi:ﬁv_u.&)L;LﬁwyLg\}a)gTQana:)yL;La@waL;)ldw)ﬂ

(\\ JQJ)&LM‘@))JU}E;AWUVQ}W&‘@MWQTJJ LALKAM:MLA k).i“tsdj,w) wj" d‘)—ﬁjui

Metamorphic
(Humid)

Plutonic
(Humid)

Metamorphic
(Arid)

Plutonic
(Arid)

RF

L b Siiale BLELOAY) 0LlSas 5 e ol SLai\) S
SaSanle Cundge 5 g Sl s lasol

Ssomald adee j3 4l S Solsl slaaig
Figure 11: Diagram of Center et al. 1981 The relationship between

sandstones and the climate of sedimentary basins and
the location of Cretaceous detrital sandstones in Shahin Dezh area

s g bl e

gy Sl Gras Sbos (S sy Jame (oS pasiia 50 Jled il 5 VU 4wl S Sl
YLl S Glaaiig sl GasnS bo o 5 Gees Sld 0B il (e aa gbus IS sy ol 2
sl S slacly S ogwy b g3lsl amen (Taghizadeh et al., 2017) 555 0 jesein 5,5 Jld
(Abedini et al., 2009) coul Jlsaril> cils @by S o iy G L3 04 iy by 55 <8 Jlad 55 05
poadke ag s Sl e Lyl s (Reading, 1996) .coul Olas 1,5k g g Ll psuy aee L
e E S 855 a3 o OLE 1) Gaes 4asd U GeeS wbdlie glab s (S slaoslo ) Loy ol
IR g5 3l bl Seale Glaeslesty SLis (A JS8) So0pald 6,0 adlate 53 55151 slas, bt
andllans) o a5 S o Conl WbV GesoS glabys 51 S Lol S s il 5 4 o3
5 bos oLl B Jalys godtins 0liiy (¥ 5V 50 IS il S 6,5 s s Sl S shaeslest

aibie s ASC_',ij S OlF o laesle ) G050 5 by Oload 4 a5 Lo plply cl =l 5l s


https://geographical-space.ahar.iau.ir/article-1-3846-fa.html

Downloaded from geographical-space.ahar.iau.ir at 9:55 IRST on Tuesday December 16th 2025

" it (o y 099 (599 Gl 3 59 o3t il iy o sl i 55l

3 Lol 03y mews GasaS Lo f 5 ) b sl bl (K bl S5 s 4 Sappals
03bsd Sl b0l 5 0528 5 O gtnle glaojlasty LS5 il e ss (g 4uls S 2151 5o Oley B ISL
bus cloap obosps Gla b 5 Sdge Wb Sl o8 Gras and slos 45 558 o atie 0dd Jo
Olss 4wl S 250 55 Oley Cdd8L Jy conl o3 ramsy GoooS Lo Sapmald gadlaie 53 VL b S
LS o asidan [y Jombo Sl oss lalis asl o a6 6l S slaeslesty 5 oyl Jaes oond 2l £
Gparr 3l nl s sl ol oo Geas s Sbabs i 53 abos s Gl a5 3 se (LY Sl o8 S
23S CE S 4D Ul e Sapmals adlie wul S glaeslas; LSS e Ll Dol 13 e LS
235w GoopS Sbod g 3 e 2T sl (S Glaelsty S e w4 et gadla
O3S 5 OgSs WOsmile €l S ool & po3 (6 anli S &l 5o Oby c2dSL Js oo
s e odd Jo 05ls Gl b 0SS 5 0518 s ol S ol oS cnd Bl 5 1S
S A 0> 2L 4wl S gossn 5 Sl o3 2bs 5 Gla i 5 Sdge bW s o8 Gaes e gLs
Jmle 51 T Bl slss & misbias Gas oS (e sbss 51 G2 s & 3,3 5l Jole o w s
S 5 Gl Dk oy el adlas 5 s n p Jetie SIS (S ol ol bus
2L A s s e by Gol maw ol Ol kS 4 atls s Sk jasls 5 WO
Sloas S L w51 IS o S e e il (slr La0T Sln (e Sl Ol 48 ol slSer LIG
s O o 033 ol (Sloslost s aies Jald 6 350 0 o s Of o Sl b BLSI 3 gloslt
N R WS IR s il Sl i s e bos O g 035 Y 5 (55 iy Ol
S s ol (sl gl il SEESS Opmen b g o 8 el ol s S5 Lo
O 3 gy A= S g5 wdd S5 Llse oSl (Wilgus et al., 1988) 55 S o J xS Slse,
Camdgn 5 Slooluct) Sl g (60508 Dl it el LS o il b O Sss huOlesle aad 55 sege
e B s el S 5 S S Gl i 5 G Sl S oS Cpe e 5 ae )l
b S 5 sl 5 ol gladass 528 Gedas Ol Wil e oS (el el (5 0 Xip iy Sp
p53 OLss 5 anl S wld S sladl; oA s S VL le e il oS s s sl oYL
Wiy 5 polidime o3 Oliss OLL L aS ol o3 28 2l 3 0T JUs 4 5 o e b Sy K 5 S


https://geographical-space.ahar.iau.ir/article-1-3846-fa.html

Downloaded from geographical-space.ahar.iau.ir at 9:55 IRST on Tuesday December 16th 2025

VEY iy AY o jlach (o gea s Jho « saladl yha (sLdd sale saolilind

Yy

TARK-VIRAN SECTION

SEQUENCE STRATIGRAPHY
"
&
< | = @ 8¢ 2 g | ;
o |8 | & |f|% |LTHOLOGY |pescrwmon | Z | |2 (2 g
s 1
= o 5 clz ~ 7 E 2 | sysmmact 2
P & g2 7 g o B
() Rl g S |E|& ]
P
&
<
4
E .o e
=5 L, '
TR == SBl
g= o
U 75 ol £
5 D Eg T={ Gray mediem bedded limestoae
8 Eé MES
N U m Eg Gray thick
o2t |
m h g ;E | Gray medim bedded imestoae -
m Eé Yellum sedenm bedded limestond
H m 50 Eé Gray mussive limestone
E Gray thick
E 4 Gray medinm bedded limestose
E‘? Gray massive limestone 6
] B Crayo $B1
Sasdhtone

ool adbie 53 Gly S Gl Lswy WHKLY IS
Figure 12 : sedimentary sequence of carbonate rocks in

Shahin dezh area


https://geographical-space.ahar.iau.ir/article-1-3846-fa.html

Downloaded from geographical-space.ahar.iau.ir at 9:55 IRST on Tuesday December 16th 2025

v il a0y 099 (01599 OLk 9 59 (el dlaie dis s Lidl s (55l sls

S das o 0LaS Sopmls gadlin 53 anl S Gl Kn o Sus S s ol e ($03 208 o w )
S pod gy Slaols ) F2-3 5 (Grae S bos slao sl ) FZ-1 (sl sl iy o8 5 il S
5 eledal Ly G55 sbos Jame 3 5 edd S (0,5 ot adae Sl 5 Goos ans L3 @ b e

has 5 Gees 2lpd B 3 s Sl Jool sladils S 5 5 8L la Sis ol bl sl
OF JS8) Ail o obSin st oo

ool adks 3 anl S Gl smy Je VY S
Figure 13: sedimentary model of Cretaceous rocks in Shahin dezh area

6 S et

S 4l S glaanig daem los 2SO et shils Japmals aden 55 YL MUJSAJl:.{Jde)\}TLgLAKw
R oder Sl O pon @l slaaig il odd (S Sl S 5 solsT S s ) Saomals VL

G515 sy Ol sy b Sl ,S gy ol 3 5 305 13 e Syl o Y ST W5 535


https://geographical-space.ahar.iau.ir/article-1-3846-fa.html

Downloaded from geographical-space.ahar.iau.ir at 9:55 IRST on Tuesday December 16th 2025

VEY iy AY o jlach (o gea s Jho « saladl yha (sLdd sale saolilind ¢

el s Sl Ol (lasls (LSBT (Kwanle s 101 2 calssl (sl o 35 0 0dili g
Wou ol it adleesyge Jls oS Sl Slaos gt 5 el K g S5 ol e Sldlas
slaaY Ol b slanle KAl 5 (Sal Svanls la alip el &S W3 s il S 21
bl s anils e 3l sla Sy Il Sivanls gla nlis n dps o oli |y ST K 5 Sl
Fo N0 Calbs sls Sl S i 5 S e o3 bl g 5l ) 05 8 53 ol sladils S 5
58S el s S35 &Y s U bt Bas 5 0l S s S Sl IS S S son S Sl
W wly S adlbess e g oK Sl Slosas 5 lid S gla S5« ol peo Slalas bl
o5 S T ls oS S sl gei AR LGT Sldlas plol 5 ds SKS& Tpee laner K dl
O35 53 5 A3bie 315 pb 0S5 — Ogtasle SO oS S5 SMF 3 L aslis LB oS s iy S0
bobge SO e s slaosle) FZ 35 (Goe UL los sl bl )FZ 1 gl
SUS Sl e cnliad 058 ok Sl 5 Gras ans lalos 5o (0,8 ol adkais Ll 5 Gres aad Lo
5 o Ll 5ol gadlie 3 4l S Gonsn psms Al Slaeslust ) LSS Glalaee 0ol 3 0s
g U GasoS lalns sbdpe 5 ollar glas ulal ol 2 a8 553 e (Slasl il g s GLdlax
ol Wl Iy el o3 S sS Sl rta 5 Sur sler SIB s &S AS e jasia 1) Gees 5 Geee
02 G dad 5 Gees Sbabs le ar e SRS Cl el Sledls 5 Sop gt 2 SO
5l U adlen 53 alidiens (AalY) o158 58 Sl a3 Olss canli S Okl 53 das g 0L | alats
S Gosk ool @il o3 e g le a8 0ds S Ol el Joe DU i 5 G Sl
5 S GeseS oy sleesles; Sosbre ol w3 o Sl L 4l S K sl i Rl
035 530ald adlee alie Ol oS Ly 8 5 Olnl 8 Jled gadlain 4l S )3 Groe o Slao )l
S s SSiwes sk el sl S Gt s ed3R0B5,s adke 53 omes

Llasl Lo o)lss ot o L slia S Ghla 5l olsl sladils 45 das o OLis andlaes 4


https://geographical-space.ahar.iau.ir/article-1-3846-fa.html

Downloaded from geographical-space.ahar.iau.ir at 9:55 IRST on Tuesday December 16th 2025

o

it (o y 099 (599 Gl 3 59 o3t il iy o sl i 55l

References
Abedini, J., Mahari, R.,& Vaziri, H. (2009),"The platform facies of Lower Cretaceous
deposits in northwest of Tabriz",Journal of Sediment and Sedimentary Rock,6,13-
22,[In Persian].DOI: SID. https://sid.ir/paper/186837/fa
Bani Asadi, M. (2015), "Ancient geography of Upper Cretaceous sediments in
Northeast Chopanan in central Iran based on calcareous nanoplankton”,
International conference in science and technology,9p..
Dunham, R.J. (1962), "Classification of carbonate rocks according to depositional
texture”, Ham, WE (ed). Classification of carbonate rocks",Newyork: Ammerican
Association of Petroleum Geologists Memoire.108-121pp.
Dickinson, W.R., & Suczek, C.A. (1979),"Plate Tectonics and Sandstone
Compositions"”, American Association of Petroleum Geologists Bulletin, 63,2164-
2182.DOI: 10.1306/2F9188FB-16CE-11D7-8645000102C1865D
Dickinson, W.R., Beard, S., Brakenbridge, F., Erjavec, J., Ferguson, R., Inman, K.,
Knepp, R., Lindberg, P.,& Ryberg, P. (1983), "Provenance of North American
Phanerozoic sandstones in relation to tectonic setting”, Geological Society of
America Bulletin,64, 233-235
-Dickinson, W.R.(1985), "Interpreting provenance relations from detrital modes of
sandstones”, In: Zuffa, G.C. (Ed). Provenance of Arenites, Reidel Publishing
Company, Dordrecht, The Netherlands: 333-362pp.DOI: 10.1007/978-94-017-2809-
6_15
Dickinson, W.R., Klute, M.A., Hayes M.J., Janecke S.U., Lundin E.R., McKittrick
M.A., & Olivares M.D. (1988), "Paleogeographic and paleotectonic setting of Lar-
amide sedimentary basins in the central Rocky Mountain region", Geological Society
of America Bulletin,100,1023-1039.DOI: 10.1130/0016-7606(1988)100
Dickinson, T.F.,& Lawton W.R. (2001),"Carboniferous to cretaceous assembly and
fragmentation of MexicoGeol", Soc. Am. Bull., 113,1142-1160.DOI: 10.1130/0016-
7606(2001)113
Folk, R.L. (1962)."Spectral subdivision of limestone types, In: Ham,W.E. (ed).
Classification of carbonate Rocks-A Symposium”, Newyork American Association
of Petroleum Geologists Memoir . 62-84pp.
Folk, R.L. (1980). "Petrography of Sedimentary Rocks",Hemphill Publishing
Company:Austin.184p.
Flugel, E. (2004)."Microfacies of carbonate rocks", analysis.nterpretation and
application.Newyork :Springer Pub, 996p.
Fliigel, E. (2010) "Microfacies of carbonate rocks", Analysis, interpretation and
application. Berlin:Springer-Verlag Pub.676p.
Kholghi Khosroghi, M.H., (1994)." Geological map 1:100000 Shahin Dezh", Tehran
:Geological Survey of Iran.
Mack, G.H. (1984). " Exceptions to the relationship between plate tectonics and
sandstone composition”, Jour. Sed. Petrol. 54, 212-220.
Mahboobi, A., Moosavi Harami, R., Mahmoodi Gharabi, M.H., Mansoori Daneshvar,
P.,& Khane Bad, M. (2008)," Interpretation of paragenetic sequence of Upper
Cretaceous carbonate sediments in NortheEstern Bajestan".Journal of Science,
University of Tehran, 2,75-85,[In Persian].


https://geographical-space.ahar.iau.ir/article-1-3846-fa.html

Downloaded from geographical-space.ahar.iau.ir at 9:55 IRST on Tuesday December 16th 2025

VEY iy AY o jlach (o gea s Jho « saladl yha (sLdd sale saolilind g

Mahari, R., & Sadigh janbahan, S., (2017)," Cretaceous carbonate deposits of
neotethys ocean in the northwest of Iran. Journal of Earth Science" .28,555-562.
DOI:10.1007/s12583-017-0685-0 .

Mahari, R.,shabanian,R.,Reihani,F.,shetabifard,H., & sadigh janbahan,S. (2019),
“Facies, sedimentary environments and sequence stratigraphy of Cretaceous deposits
in the northwest of Azerbaijan, Iran”.lranian Journal Of Earth Science,11,104-
112.[In Persian].DOI: 10.30495/ijes.2019.665315

Namyar, S.H., Mahari, R., Faridi, M.,&Gholizadegan, F. (2012), "Facies and
sedimentary environments attributed to upper Cretaceous in North-East of Tabriz",
31st Earth Sciences Conference,8p, [In Persian].

Reading, H.G. (1996), "Sedimentary environments: Processes, facies and
stratigraphy”,3rd Edition, Blackwell pub: Oxford, 689 p.

Suttner, L.J., Basu, A., & Mack, G.M. (1981), "Climate and the origin of quartz
arenites™: Journal of Sedimentary Petrology, 51,1235-1246.
DOI:10.1306/212F7E73-2B24-11D7-8648000102C1865D

Stocklin, J. (1968)."Structural history and tectonic of Iran",A Review, American
Association of Petroleum Geologists Bulletin, 52,1229-1258.

Tucker, M.E. (2001)."Sedimentary Petrology",3rd editon,New York :Springer Pub
262p.

Wilson, J.L. (1975),"Carbonate facies in geologic history”, New York:
SpringerVerlag Pub. DOI:10.1007/978-1-4612-6383-8

Weltje, G. J., & Von Eynatten, H. (2004)."Quantitative provenance analysis of sediments",
review and outlook.Sedimentary Geology, 171(1), 1-11. DOI:10.1016/j.sedge0.2004.05.007
Wilgus ,CK., Hastings, B S., Kendall,C.G.St.C., Posamentier,H., Ross,C.A.,& Van Wagoner
,J. (1988),"Sea-level changes: An integrated approach™ ,Soc. Econ. Paleontol. Mineral: , 407,
177-185.

Wright, V. P.(1992)." A revised classification oflimestones" Sedimentary Geology,76 ,3-4.
DOI:10.1016/0037-0738(92)90082-3



https://geographical-space.ahar.iau.ir/article-1-3846-fa.html

Downloaded from geographical-space.ahar.iau.ir at 9:55 IRST on Tuesday December 16th 2025

r it (o y 099 (599 Gl 3 59 o3t il iy o sl i 55l

Reconstruction Of The Ancient Geography Of Shahin- Dezh
Region At The End Of The Second Geological Period

Samaneh Habibizadeh', Rahim Mahari®", Rahim Shabanian®, Adel Najafzadeh*

! Department of Geology, Faculty of Science, Islamic Azad University , Tabriz,Iran
Ph.D student Of Islamic Azad University Of Tabriz
habibizadeh.samin@gmail.com
2 Department of Geology, Faculty of Science, Islamic Azad University , Tabriz,Iran
mahari@iaut.ac.ir
® Department of Geology,Faculty of Science, Payam Noor University, Tabriz, Iran
Rahimshabanaian@pnu.ac.ir
* Department of Geology, Faculty of Science, Islamic Azad University , Tabriz,Iran
najafzadeh.adel@yahoo.com

abstract :

In this study the upper cretaceous rocks have been studied in shahin- Dezh,
Detrital rocks with a thickness of 156 meters and carbonate rocks with 114.5 meter

lithological features and macroscopic characteristics of sandstone sequences,rocks were divided into
12 lithological units.Sandstone petrofacies often have mature texture characteristics and are placed in
litarnite group of the sedarenite type based on the composition of the main grains which sedimentation
conditions and environment the shallow and semi-deep sloping turbulent seas.thickness the basis of
lithological features and macroscopic characteristics of carbonate sequences were divided into 11
separate stratigraphic rock units on the surface, and macroscopic characteristics of sections consisted
of 3 groups of microfasics based on laboratory studies of microscopic samples and are comparable to
SMF 3-Flugel s Pelagic Mudstone-Wackestone and are deposited in the facies zone FZ_1 and FZ_3,
evoking the sedimentation environment of relatively deep seas Shows that in general the conditions of
shallow turbulent seas are related to the relatively deep seas off the coast of the Tethys Ocean and at
the end of the second geological period Based on the composition of sandstone petrofacies grains, the
aragonite range is determined by re-cycling for the origin of rocks. The study of
vertical and horizontal ~ changes inthe  microfacies environment indicates that high  cretaceous
sequences are composed of five sequences and show the retreat of short transgression and regression
in the form of a long - term progressive sequence The effect of this erosion is seen in the retreat and
closure of the Tethys Ocean in this area

Keywords: Ancient Geography, The second period of Geology, Shahin Dezh, Sedimentary
enviroment,Ocean

Introduction:

During the Cretaceous period, a wild sea covered most of Iran.The study area is located in West
Azerbaijan, southeast of the Shahin Dezh city, which was part of southeastern Eurasia at the time of
deposition. The present study was conducted to investigate in detail the facies changes of carbonate
and detrital rocks of Upper Cretaceous and to determine the characteristics of the sedimentary
environment in a region of Azerbaijan Basin that has the best outcrops of the mentioned units.

Study method:

After studying the research records taken place on the subject of this case study and preliminary visits,
the exact location of stratigraphic sections and the most complete and appropriate sections in the
desert were selected to take. Fifty stone samples from sandstone rocks and 100 samples from
carbonate rocks were taken systematically and by considering facies changes. A thin microscopic
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section was prepared from each collected stone samples. Thin microscopic sections were studied under
polarizing microscopes. Detrital samples were calculated by method of pointing the percentage of
grains (quartz, feldspar, gravel) and the charts of Folk (1980) and Dickinson (1985) were used for
Nomenclature the sandstones and determine the tectonic position. At this stage, Nomenclature of
Microfacials were performed based on Wright (1992), Folk (1962) and Dunham (1962) methods,
environmental energy recognition based on Flugel (2010) method, texture studies based on Tucker
(2002) method, diagenetic evidence and energy and sediment environment recognition based on the
methods of Wilson (1975), Flugel (2004) and Flugel (2010).

Conclusion:

Detrital and carbonate deposits of Upper Cretaceous in Shahin Dezh area have a wide outcrop. The
Upper Cretaceous deposits of Shahin Dezh consist of two detrital and carbonate sections. Detrital
deposits are located on Lar’s Calcareous formation of the Late Jurassic age in a form of same slope
discontinuity and are covered Pliocutternary sediments at the top of carbonate sediments. Detrital
section with a thickness of 156 meters includes sandstone, sandy limestone and marl. Based on field
studies, lithological features and macroscopic characteristics, the study sequence were divided into 12
lithological units, most of which including petrophysics of calcareous sandstones and sandy
limestones with in between layers of marl and limestone. Sandstone petrophysics often have mature
texture characteristics and based on main grains’ composition are located in litarnite group of
sedarenite type. The carbonate part has a thickness of 114.5 m, which is composed of a sequence of
mostly medium-to-thick-layer carbonate sedimentary rocks. Based on lithology, it was divided into 11
separate stratigraphic units at the surface. Microscopic specimens were divided into 3 groups of
microfacies based on laboratory studies, which are comparable to SMF 3-Flugel, that is called
Mudstone-Wackestone pelagic and are deposited in the FZ_1 and FZ-3 facies zone. Sedimentation
conditions and environment of detrital facies are reminiscent of shallow and semi-deep sloping
turbulent seas, and carbonate facies sedimentation environment is reminiscent of deep to relatively
deep seas. In the studied samples, the presence of sedimentary gravels in the studied section shows
that the detrital grains are originated from orogenic areas with recycling The study of
vertical and horizontal ~ changes inthe  microfacies environment indicates that high cretaceous
sequences are composed of five sequences and show the retreat of short transgression and regression
in the form of a long - term progressive sequence .
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