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100m
Jahrom

Bakhtiari Formation
Pliocene Age

Equivalent to the Fars Group
Late Oligocene to Miocene

. interbedes

Sl osS Sy (o

Bakhtiari Formation

Alternative coarsening-upward
polymictic conglomerates with
sandstone and red mudstone

Alternative red marl, silt,
sandstone and conglomerate beds

Equivalent to the Fars Group

055 gy oo p (A

o Alternative coarsening-upward
polymictic conglomerates with
sandstone and red mudstone
—T -~.. interbedes

Alternative red marl, silt,
sandstone and conglomerate beds

==T"*" Thin to thick green to gray marl,

s siltstone and sandstone beds

P
<=

‘ , . N
- Yellow thin to thick bedded

Late Oligocene to Miocene

T : limestone with Miogypsina sp.,
=1+ Bryozoers, Bivalves

o~

- Red marl, conglomerate
interbedded with sandstone

UP-UE

Medium to thick bedded beige c:E>
limestone 9

Jahrom
UP-UE

Medium to thick bedded beige

limestone

GBI E IS et 55 4 35 5m 4 plaisel Cabse 0 28 s (ST oS (oS ks, (Ll igla by el s Y JS

Al 0kl yabiie

\ g!medsp'la:l

ayualeult

Feldspar % = &

Lithics

Lm

Ls

3w 535 25 0 7S pogen S Kl (55lasals gl ey ¥ IS

Folk (1980) QFL


http://www.sid.ir

()b\io.a 9 a:b"sa)u‘— L-G”JH*

(Ly) SlaissT 5 (Le) & o(Leh) SaT 6Kimos 5 (G iaals) 55 85 cKwos 5 (Ll 65 0 28w sun (sla Kimanls odins 1S5 sl -F s
Kiwos 5 5 sl 5,158 (S QM) o, bS50 5 (L) Sl o Kimos 5 o(Lv) SlaitsT $Kawos 5 (& (LS) Sl o SKimos & (o
13058 Jarl (& 60 5u) (7 40) (2eudS Olar 5 (F) slty 5Ll (7 ¢(P) (sl oS5 L S 553 5 (Qm) oskeSS 518 (7 Leh) (ST

Wl ok el 5 5,158 o slie (slakls Oloa 3 g 413525 SlacKimes 5 O A o (SS 38 oS5 G 15, Gl 5 (6

Q Qm
PROVENANGE CATEGORIES PROVENAMNCE CATEGORIES

CONTINENTAL
BLOCK =1
MAGMATIC

RECYCLED D
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RECYCLED
OROGEN D

F DICKINSON (1385} L F - DICKINGON (1984) Lt
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Sample/UCC

S gl

Si02
‘ Kuh-e Asaki | 0.5435

Ti02
1.0429

Al203
0.5767

Fe203 | MnO MgO
1.1032 | 2.2688 | 1.3983

P205
0.4890

Ca0 Na20 K20
5.4670 | 0.1145 0.3648

l—(:— Roshan Kuh | 0.5873

1.0498

0.5729

1.4178 | 2.2321 ‘ 2.5057

4.4471  0.1243 04127 | 0.5384

10.00 -
o i
o i
=3 |
~
2
o
£ 1.00 .
w -
m "
0.10
Rb | Cs [Ba|Th| U [Nb|Ta|[Sr| Zr | HfF | Y | V | Cr | Co | Ni
—&=—Kuh-e Asaki | 0.4 |11 /04|10/17(12|18/12|05|/10/06|07(13|09/|19
—{~RoshanKuh |04 [15/1.2(12/19(12(25|/09|05|15|06|08|21|16|5.7

oo 55 laesls 4l s (Talor & McLennan, 1985) (UCC) (sle,6 oYU a5 S 5 4 G 83 poolis 5 ool (sladnST (g5l sl -9 IS
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0.0 1 T T 1
0.01 0.1 10
La/Sc

<Al
0.9
@
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0.6
-~ 0.5
g ¥
g 0.4 Felsic rocks
0.3
0.2 B Sandstone
@ Siltstone
(14 B — : : e S
10203040506070 90 110 130 150 170

Zr(ppm)

g Sa s gos Liie e 873 (& «(Hayashi etal., 1997) Zr 5 THO, 15 gos (535 52 0 2o 33 o sen S gos sl ey (Ll -A IS
(Cullers, 2002) La/Sc i » ;5 TH/CO I3 4o (555 j s 0 28 53

. -~ 10
Tholeiitic oceanic . ...ﬂl
island arc source @ Sandstone
@ Sillstone Ultramafic @ Sandstone
A Marl 8 — @ Siltstone
o A Mar
Andesitic arc source
i 2 [ B
- Mixed felsic/basic source =
o
", Felsic source 4 -
A
. . Passive 2 X
e aite= margin - .
E T VY T et g Pl Granite
|muedﬁeﬁts AL * gl
0 component ¢ 0
1 1 1 1 ] I 1 I
0 5 10 15 0 ) 3
Hf (ppm) Y/Ni

Hf L, 55 La/Th (O YNNI L, 5 COV (Gl ila,lssms o5 pos 0l cmiges
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.(Floyd & Leveridge, 1987)
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=sm-n - :Simm- <Al
A Marl A Mad
0.34 L ;
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T % 1.0- :
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@ 0.2 Sl g’ 0.8- N _‘
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B Fe,0,+Mg0 Fe,0,+MgO
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& Sistone -
A M x
20
S,
<
)
® 10 Passivawntimtalmargin
Active continental margin =
Continental island arc
X ) ) 0.8
Na,O/K,0

;Bhatia, 1983 10 « W) baig ol logm) ol gun @ly 35 oS 03 s Slswy ol jole oS5 lases )0 S

.(Roser & Korsch, 1986 :

(OIA: Oceanic island arc, CIA: Continental island Arc, ACM: Active continental margin, PM: Passive continental margin

.S_andslone
100 o
807 ..
(-
NejOIA:
Tl eeei. o
“---:.. .‘I.. e .
2 ACM
A
201 ..A‘.*A" “"---.._,_.____'_.,_ ...............
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0 - R T
0 2 4 6
La/Sc

La

@ Sandslone
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Bhatia & Crook (1986) (luces oSlr o Lloges s i oS g Slgwy 23 ole oSS e, -V G

OIA: Oceanic island Arc, CIA: continental island Arc, ACM: active continental margin, PM: passive continental margin
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20 B Sandstone
& Silstone
A Mard
o
o
n
10 v T - -
0 10 15 25
AL,O,+K,0+Na,0 %

L omd 5o wp GlesoT Bl s Jlse 1Y S
.(Suttner & Dutta, 1986)

,Qm non: non-undulouse monocrystalline quartz) ; ,s ujz.f s Sy u’i;wwl.o Sl JI Fp oledals @LJ -V Jsds
Qm undulouse monocrystalline quartz, Qp>3: polycrystalline quartz >3 subcrystals, Qp 2-3: polycrystalline quartz with 2-3 subcrystals,
C: chert fragment, p: plagioclase feldspar, K: potassium feldspar, Lvh: volcanic fragment, Ls: sedimentary fragments, Lm: metamorphic

(fragments: Lch: carbonate fragments, Lsm: metamorphose sedimentary fragments, M: mica

Samples nQomn Qurr? 8:5 gg © P K Lvh Ls Lm Lch Lsm M Sum
N-3 64 2 3 24 32 16 91 7 6 147 4 392
N-4 8 24 3 90 3 1 93 6 1 88 4 317
N-7 33 7 1 11 5 1 133 12 4 98 2 2 307
N-8 29 9 2 12 7 2 140 10 4 95 1 1 311
N-10 4 36 5 13 5 143 6 13 102 5 5 332
N-13 15 1 10 11 4 50 32 180 3 306
N-14 12 1 15 4 70 11 2 189 1 305
N-15 120 5 5 9 20 21 40 3 54 20 5 10 302
N-17 3 39 102 14 20 130 1 308
N-18 1 67 4 11 9 8 81 12 5 151 8 10 357
N-20 1 9 1 9 4 49 30 210 313
N-21 39 2 1 6 6 64 8 1 178 9 305
N-30 3 12 3 1 46 54 3 177 4 303
N-31 11 2 12 4 70 11 2 189 1 302
N-32 7 7 44 9 233 1 300
N-34 123 5 5 7 24 21 38 2 56 15 5 10 301
N-35 83 2 2 3 20 10 79 5 42 58 7 304
N-37 97 6 6 2 17 14 106 2 26 28 16 304
N-42 104 3 27 7 127 6 35 1 309
N-45 50 6 2 6 16 5 35 14 40 123 7 1 304
N-46 99 1 1 8 9 2 66 36 82 16 304

\Y
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Y Jgd aels)
Samples nQomn ?1:] gg (Zgg © P K Lvh Ls Lm Lch Lsm M Sum
N-47 18 1 12 14 4 104 4 21 119 5 1 302
N-58 47 7 11 7 2 117 9 6 88 12 3 306
N-102 3 100 1 2 12 17 3 70 30 80 16 318
N-104 17 8 16 4 114 2 18 124 303
N-107 50 6 10 6 130 3 7 80 10 2 302
N-110 125 2 6 27 18 42 60 21 4 12 305
N-112 93 1 4 25 14 89 2 32 47 6 307
N-116 102 6 5 3 23 15 115 2 16 25 3 312
N-120 2 41 1 2 4 7 72 9 3 168 10 309
N-129 4 15 4 2 49 65 1 169 1 310
N-130 1 11 3 13 3 51 20 2 104 1 209
N-131 7 10 54 10 225 1 306
N-132 112 2 3 14 13 1 59 29 78 8 311
N-133 1 21 9 15 3 124 17 121 311
N-135 49 7 15 6 129 1 12 91 9 2 319
N-140 1 131 1 9 26 13 53 59 23 3 13 319
N-142 103 1 4 24 17 79 2 34 45 10 309
N-147 98 5 2 7 23 19 121 13 23 311
N-148 52 9 8 68 8 2 153 9 300
N-150 5 1 12 10 1 38 70 1 181 1 320
N-151 12 3 15 4 53 23 1 98 1 210
N-154 7 23 32 9 231 1 302

s 0S5 e gen Db gy Sl a5 Jool olie yslie—Y Jgder

Major elements (%)

Sections, samples
SiO ALO, | Fe,0, | CaO | MgO | K,O | Na,0 | TiO P.O MnO

2 2 275

Ma N-9 43.0 11.2 6.0 143 | 3.0 1.6 0.2 0.6 0.1 0.1

Sa N-25 38.7 8.9 5.3 19.7 | 4.0 1.2 0.4 0.6 0.1 0.1

Ma N-29 36.4 9.0 4.1 21.6 | 2.7 1.4 0.4 0.5 0.1 0.1

Si | N33 | 343 | 81 | 51 [229| 40 | 1.1 | 04 | 05 | o1 | 02
Si | N43 | 456 | 103 | 52 [159| 28 | 16 | 05 | 05 | o1 | 01
Si | N47 | 440 | 120 | 48 [149| 29 | 18 | 06 | 06 | o1 | 01
Kuh-e | Ma | N-67 | 280 | 74 | 43 |275| 31 | 09 | 03 | 04 | 01 | 01
Asaki Ma | N72 | 414 | 100 | 51 [141] 33 | 13 | 06 | 06 | 01 | 01

Sa N-304 | 30.2 7.0 3.8 335 1.9 1.0 0.7 0.4 0.1 0.3

Sa N-305 | 26.4 6.7 4.8 331 | 2.6 0.7 0.5 0.5 0.1 0.2

Sa N-306 | 26.0 5.6 6.1 346 | 3.7 1.0 0.5 0.6 0.1 0.3

Max 45.6 12.0 6.1 346 | 3.7 1.8 0.7 0.6 0.1 0.3
Min 26.0 5.6 3.8 14.1 1.9 0.7 0.2 0.4 0.1 0.1
Aver 35.8 8.7 5.0 229 | 3.1 1.2 0.4 0.5 0.1 0.2
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Major elements (%)

Sections, samples

Si0, | ALO, | Fe,0, | Ca0 [ Mgo | K,0 | Na,O | TiO, | P,0, |MnO

Ma N-100 | 46.1 11.8 6.7 114 | 3.7 2.1 0.4 0.6 0.1 0.1
Sa N-102 | 28.6 5.5 3.7 326 | 24 1.0 0.6 0.4 0.1 0.2
Sa N-106 | 45.1 7.6 5.7 18.7 | 3.8 1.3 0.9 0.5 0.1 0.2
Ma N-114 | 445 10.9 6.2 143 | 35 1.8 0.5 0.6 0.1 0.1
Sa N-117 | 31.0 8.0 5.7 26.1 | 34 0.9 1.0 0.5 0.1 0.2
Ma N-122 | 412 9.7 5.7 189 | 3.8 1.5 0.5 0.6 0.1 0.2
Ma N-125 | 44.0 10.8 6.3 145 | 32 1.7 0.4 0.6 0.1 0.1
Si N-230 | 39.7 4.7 8.8 7.3 17.7 0.7 0.1 0.3 0.1 0.1
Ma N-236 | 41.7 6.8 7.8 10.4 | 12.7 1.0 0.2 0.5 0.1 0.1
Ma N-237 | 48.7 10.6 9.2 36 | 104 1.6 0.3 0.4 0.1 0.1
Ma N-243 | 39.8 10.2 7.4 132 | 6.9 1.6 0.2 0.5 0.1 0.1
Ma N-260 | 47.5 12.5 7.1 10.6 | 4.0 2.4 0.5 0.6 0.1 0.1
Ma N-264 | 47.2 12.1 7.1 104 | 4.2 2.4 0.4 0.6 0.1 0.1
Sa N-313 | 26.0 7.2 6.3 31.1 | 34 0.9 0.8 0.6 0.1 0.3
Sa N-314 | 26.8 53 3.5 37.1 | 29 0.9 0.6 0.4 0.1 0.2
Sa N-315 | 213 5.4 4.8 380 | 2.2 0.6 0.4 0.4 0.1 0.2

Roshan
Kuh

Max 48.7 12.5 9.2 38.0 | 17.7 2.4 1.0 0.6 0.1 0.3
Min 213 4.7 3.5 3.6 22 0.7 0.1 0.3 0.1 0.1
Aver 38.7 8.7 6.4 186 | 5.5 1.4 0.5 0.5 0.1 0.2

0 8 53 e Dy S g 23 polie pslie Y U

Trace elements (ppm)
Cr {Co|La| Sc | Th | Zr | Rb | Cs | Ba | U Nb | Ta Sr Hf | Y| V NI
Ma N-9 | 949|224 |178 |12.6 | 14 | 138 | 87.1 | 6.21 | 237 | 559 | 182 | 2.6 | 430 7.6 | 15| 114 | 89.72
Sa N-25 | 108 | 23 | 182 | 11 | 10.8| 92 [453|574| 535|695|13.8| 1.9 | 3191 | 6.6 | 15|83.9| 1384
Ma N-29 | 172 | 164 | 204 [ 9.84 | 10.8 | 112 | 49.9 | 446 | 232 | 413 | 142 | 19 | 515 49 |15 |82.1| 7135

Sections, samples

Si | N-33| 123 [23.1|16.1 | 113|119 | 89 | 40.8 | 6.41 | 440 [ 952 | 14.5| 1.8 | 533 | 72 | 14| 80 | 131
Si | N-43 | 192 | 17 |21.2| 10 | 12.2| 117 | 642 | 6.01 | 481 [ 512|159 | 1.6 | 358 | 7 |15|79.7| 85.56
Si | N-47 | 82.7 108 | 18.5 | 11.2| 12 | 117 | 58.1 [ 489 | 267 | 433 | 143 | 1.9 | 439 | 5.6 | 13| 955 | 76.27
Kuh-e Ma | N-67 | 102 | 12.8 | 13.7 [ 9.42 | 10.7 | 93 | 414 [4.79| 121 [3.73 | 124 | 2.1 | 562 | 49 |11 | 84.1 | 77.47
Asaki Ma | N-72 | 118 | 21.6 [ 18.9 | 12.4 | 13.9 | 118 | 51.4 | 6.48 | 114 | 547 | 17.8 | 2.7 | 451 | 8.1 | 16| 90.8 | 92.25
Sa | N-304|79.1 543|159 (588|852 | 67 |41.7| 3.6 | 155 [3.03| 112 | 0.7 | 260 | 3.8 |12 |51.3 | 37.18
Sa | N-305| 108 | 826 | 16.6 | 10 | 7.42| 67 |29.3 | 424 | 244 [3.65|145| 1.7 | 399 | 51 |14 |753 | 61.01

Sa [ N-306 | 97.6 | 10.4 | 20.7 | 7.69 | 12.2 | 61 41 | 519 | 167 | 3.61 | 13.1 | 1.6 | 382 58 | 15]63.3 | 84.79

Max 192 | 192 | 231|212 | 12.6 | 14 | 138 | 87.1 | 6.48 | 535 | 9.52 | 182 | 2.7 | 3191 | 81| 16 114
Min 79.1 | 79.1 | 543 | 13.7 | 588 | 742 | 61 [293 | 3.6 | 114 | 3.03 | 11.2 | 0.7 260 | 3.8 11 51.3
Aver 116 | 116 | 156 | 18 | 10.1 | 11.3 | 97 50 | 527|272 | 501 |145| 19 684 |6.1| 14 81.8

V0
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Trace elements (ppm)

Cr [Co|La| Sc | Th | Zr | Rb | Cs | Ba U Nb | Ta Sr Hf | Y| V NI
Ma |[N-100| 144 | 254 |22.1|13.9| 162 | 142 | 85.4 | 7.01 | 590 6 18.7 | 3.1 393 87 | 17| 109 | 138.3
Sa N-102 | 144 | 8.7 | 162 | 6.78 | 825 | 59 |[37.2 432|390 | 339|989 | 0.8 | 470 42 |13 ]49.2 | 64.87
Sa | N-106| 134 | 183 | 18.5|8.72 | 12.4 | 82 | 423|587 | 208 | 5.03| 155 | 23 | 243 | 7.3 | 15| 704 | 117.6
Ma [ N-114 | 179 [ 259 | 19.1 | 11.5 | 13.5| 115 | 69.8 | 6.27 | 221 | 5.03 | 159 | 2.6 | 347 82 | 15] 100 | 112.3
Sa | N-117| 166 | 21.4 | 13.7 | 159 9.38 | 80 | 183 | 691 | 562 | 5.06 | 16.7 | 1.8 | 389 | 7.7 | 16 | 92.7 | 68.19
Ma |[N-122| 139 [ 19.2| 20 | 103 | 13.1| 98 | 373 | 6.23 | 173 | 465|157 | 1.8 | 375 74 | 16| 684 | 116.8
Ma |[N-125| 141 (212 | 17.8 | 13.3 | 13.9 | 138 | 48 11 | 348 | 8.04 | 185 | 2.3 | 398 14 17 | 102 109
Si N-230 | 457 | 69.2 8 10.8 | 174 | 61 | 1721991 819 | 7.5 | 8.03 | 42 | 247 13 7 | 53.8 119
Ma |N-236| 281 | 64.8 | 15 | 11.9 | 156| 89 | 433 |9.12 | 131 | 6.94 | 13.5| 3.8 | 269 13 | 12| 81.6 | 7779
RoKs:r?n Ma |[N-237| 346 | 56 | 11.8 203 | 18.6 | 102 | 494 | 84 | 109 | 6.66 | 16.3 | 4.1 243 12 11| 102 | 578.7

Ma | N-243| 125 | 383|225 | 13.6 | 16.5| 146 | 83.9 | 8.54 | 271 | 6.56 | 20.3 | 2.8 | 272 11 |17 | 108 | 108.1
Ma | N-260| 238 [ 20.3 | 152|163 | 143 | 113 | 551|721 | 123 | 56 | 158 | 3.3 | 327 9.6 | 13| 100 | 317.2
Ma |[N-264| 141 [ 239 | 23 | 152|169 | 153 | 85 | 829 | 182 | 6.27 | 19.8 | 2.7 | 282 11 18] 111 | 162.4
Sa N-313| 132 | 15.1 | 14.8 | 16.1 | 10.5| 80 | 21.6 | 6.06 | 438 | 452 | 17.1 | 1.7 | 417 74 | 17| 109 | 67.82
Sa [N-314| 759|109 | 15 [595|7.19| 52 | 21 | 499 | 165 [3.39 854 | 1.6 | 364 | 55 | 12|453 | 86.69

Sections, samples

Sa | N-315| 107 | 10.6 | 13.3 | 11.2 | 932 | 59 | 17.3 [ 491 | 361 [ 426 | 122 | 14 | 523 53 | 14| 754 | 4843

Max 179 | 179 [ 259 | 23 | 203 | 18.6 | 146 | 854 | 11 | 590 | 8.04 | 203 | 42 | 523 | 14| 18 | 111

Min 759 (759 | 87 | 8 |595|7.19] 52 | 172] 432819339803 | 08 | 243 |42] 7 | 453

Aver 130 | 130 | 211 | 166 | 12.6 | 13.3 | 98 |458 [ 7.19 | 272 | 5.56 | 152 | 25 | 347 |9.1| 14 | 862
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Abstract

Petrography and geochemistry of the Neyriz Miocene sediments at Roshan Kuh and Kuh-e Asaki sections were carried out to determine their
provenance, tectonic setting and paleoclimate conditions in the proximal part of Zagros Basin. The Miocene sediments are limited to the
Zagros Main Fault at the northeast and the Neyriz ophiolite zone at the southwest in the Neyriz region. They contain about 700 m red and green
sandstone, conglomerate and marl which overlay the Jahrum Formation with a disconformity and covered by Bakhtiari conglomerate with
an angular unconformity. Petrography of thin sections indicates that the rock fragments are the most constituent, and then quartz and feldspar
respectively. The low compositional and textural maturity of the studied samples (angular grains and poorly sorted sandstones) shows the
proximity to the source area. Petrography of the rock fragments and the bulk chemical composition of samples display that their provenance is
multiple and the sediments were derived from Sanandaj-Sirjan Zone (Cretaceous limestone- metamorphic rocks- Eocene volcanic) and Zagros
Zone (ophiolite sequence- radiolarites- Eocene limestone). Also, point-count data plotted on the QFL and QmFLt triangles indicate the recycled
orogen and magmatic arc provenance. Based on geochemical data tectonic setting of Neyriz Miocene sediments is continental island arc and
active continental margin. The averages of Cullers’ index, CIW’ (for calculation of the chemical weathering), ICV Index (to determine the
maturity source), and SiO, versus ALO, + K,O + Na O diagram for these sediments show a poor weathering and dry climatic condition during
their deposition which is supported by the high percentage of calcareous cement and frequency of the rock fragments. The results of this study

suggest a sedimentlogical framework for the proximal part of Zagros Basin and the Miocene syn-depositional processes.
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