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Lithofacies, sedimentary environment and provenance of mixed
siliciclastic- carbonate- evaporate depositions of Asmari Formation in

Ahwaz oil field with reference to mixing mechanisms
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Abstract

Petrofacies analyses of Asmari Formation carried out on thin sections, obtained from oil wells of number 11, 85 and 89 in
Ahvaz oil field, show 5 carbonate-evaporate microfacies associations (related to a carbonate ramp) and 2 siliciclastic
petrofacies. Point counting data plotted on Qtoz34F, 10Lt: 50 and Qmgg75F4 100015 diagrams imply the cratonic and recycled
orogen tectonic provenance. Furthermore, these results and the other petrographic evidences indicate a source rock with
sedimentary and low to medium degree metamorphic composition for Ahvaz sandstone. Combining the obtaind results with
global sea level changes, variation in sediment supply and regional and local tectonic evolution, assisted us to recognize 6
evolutionary stages for Samara basin. In fact, Asmari Formation deposited in a carbonate-evaporate ramp with different
amount of sediment influx through the time.

Keywords: Sandstones depositional environments, Tectonic sources, Mechanism of mixing.
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Cht Chert

Qp Polycrystalline quartzose (or calsedonic) lithic fragments (Qpq +Cht)

Ot Total quartzose grains ( Qm + Qp)

Q Total monocrystalline and polycrystalline grain, used for Folk (1974) classification (Qm + Qpq)

P Plagioclase feldspar
K Pottasium feldspar
F Total feldspar grains ( P + K)

Lv Volcanic- metavolcanic rock fragments

Ls Sedimentary ( siltstone & mud rock ) rock fragments

Lsm Metasedimentary rock fragments
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L Unstable (siliciclastic) lithic fragments ( Lv +Ls+Lsm)
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RF Total unstable rock fragments and chert, used for Folk(1978) classification
Bio In situ bioclast

Acc Accessory minerals
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De Dolomite cements( microdolomite and dolospar)

Ac Anhydrite cement

Laesls oyl ‘5)LnTC)L_$J'>.-jj\‘,»\G§;.~A.~LaL;.$qj\ (Gooled Y0 55do 4 gad o 6l )4 503 00 (6)led abats I ol (glosls ls - =Y J g

sample
nusmbor m:mlmmlﬁuluwulnlplﬂlLulululmlmlululmlmlwlmlunlmlull.lm:lrlmlm o o
BB06-ar11 L) az L] 3 ¥ o 7T o z 1 0 [ ] 85 o o 54 m 5 348 18 8 a Fj 2 T :] 156 156
8020 -axil (-] ax 7 3 Tz o z 1 2 1 3 128 o o a 21 0 353 15 3 5 L] 10 150 12 162 160
836 -az11 L] 65 8 3 & 2 1 0 3 1 2 2 W ws 00 o % 0 347 17 4 -] B 1 126 13 LF B T
EOdGazit 85 T2 ] i 3 i1 2 L] 2 4 o 2 H oM 3 0 3B 4 = 347 i 4 4 4 L 1ar B 143 143
BE50-az11 o m L] 2 T o1 2 L] 3 2 3 2 Qn ™ o o a 2 o 345 1% B a B " 196 " 20 xr
a014-az11 L a8 10 2 4 1 2 1 1 2 3 1 n a2 o o a LI 358 19 4 T 5 12 160 15 175 17z
9054-a211 55 53 5 2 4 r 2 o 2 2 3 L] 19 "m o ] o 3o 0 Im 14 4 T 6 7 108 10 118 115
9056-az11 | 58 51 5 2 6 1 2 0 3 1 3 o0 48 W5 O 0 0 17 0 W2 1B 5 a 7T 7 18 10 M9 M6
B061" -azxii ] &9 a 3 4 1 2 (] i 2 2 2 48 a5 L] o a 24 0 339 18 3 & B 11 147 13 16k i5&
S062-ax11 a as T 3 a o 2 (] 2 a 3 4 a 13z 8 o ] w 0 364 17 4 T 3 10 Rl 1] 12 194 m
2077 -axif | 65 78 [ 2 4 1 2 0 2 2 2 2 0 16 W 0 0 36 0 3@ 4 4 & 5 & 144 10 154 152
0758211 n L) 4 1 T 2 12 o 3 4 2 o w 5 ™ 44 3B 12 15 352 12 5 T 8 5 140 T 147 145
D076 -8z i al 5 Z Tz o i a o 2 15 ar 48 3 w 4 10 I 1" 4 4 Ll T 148 T 155 155
H080-az11 T (L] -] 3 4 1. 2 0 2 2 3 2 Nn "m0 0 o 23 0 342 19 4 7 5 12 148 15 LT
9081 -azl1 L2 a7 L] 2 5 2z 2 o 3 2 2 2 ] 118 20 o 20 24 5 24 18 L L] T a 21 10 m 120
D08E'-az11 L] B3 7 3 4 1 2 1] 2 2 1 2 12 5 105 42 &3 8 16 353 15 4 & 5 10 133 " 144 143
15-az11 65 Tz 8 2 68 z 2 o 3 2 3 1 48 128 o o a mw o 38 1% 5 a8 B 1 137 L 151 146
2123-azil 81 56 7 3 4 2z 1 o 3 1 2 2 w 162 o o a 21 [} 352 16 4 L] B 10 "7 12 128 12T
2 -zt | 75 64 ] 3 4 1 2 0 2 2 2 2 N 1\2 0 0 0 15 0 I 1B 4 8 5 9 130 11 150 148
a32d.axit a8z T L] 2 5 i 2 @ 2 1 3 1 41 kAl 0 (1] [} B 0 azxr i7 4 T [ i 152 i3 165 182
2344 cazil 72 () [} 2 5 z 2 o 2 2 2 (1] 5 ¥l a0 1] 29 T 274 18 5 T T 1 141 13 154 152
G380-axil [ 78 ] 5 2 3 1 1 0 3 0 2 o D M 0 0 0 17 0 37 13 4 6 4 7T 148 8 15T 156
9425 -azil ] 88 [} 3 B 1 2 o 3 1 3 1 b 132 o o ] 1% 0 3851 20 5 B T 12 7 15 162 150
9505 -azt1 | 63 58 7 1 § 2 2 0 2 0 2 @ I 45 WG 0 0 23 O 246 4 4 & B 8 121 0 W 129
9822 -ax11 ] T [ 3 5 1 2 L] 3 4 o v o n o o0 1] 1B 13 243 14 5 & & a 156 ] 165 185
2652-az 85 62 T 8 4 4 1 1 0 1 9 2 [ ] B8 20 2 0 5 85 4 ” 2@ 4 L] 13 132 15 ur 145
2700-az A5 ] T 8 3 B 3 2 o 0 a o o o ] 57 o 57 5 45 353 13 2 2 n 1" 146 n 157 157
2708-az 85 m T L & 3 1 1 o 0 2 2 o o o 08 43 60 4 BS 360 28 1 3 4 25 148 Fa 175 173
2710-az 85 6B ] 12 4 5 2 2 o 1 a 3 o o o "M a4 50 1 7 349 22 3 L] 7T 16 135 19 154 15
2807-az 85 58 64 L} 3 a1+ 0 0 2 2 1 1 ] ™ W 0 3 15 B8 362 4 2 a 4 1" 123 12 135 134
2701-az 85 L] a3 [} 2 T3 3 0 4 3 a 3 o T@ o ¥, 0 5 15 1% 7 T w8 174 L] B 186
2639-ar 85 a9 az 13 1 5§ 1 0 o 2 1 a o 10 120 L] o 1] 5 0 a 18 2 2 B 18 m 18 187 a7
2T72-ar8s | 92 a8 ] 2 B 1 2 o0 4 @ 3 1 o 8 0 0 0 2/ MW 3ILI 17 & 8 8 & 180 11 191 188
2TE2-ar 85 63 65 L] 3 B 2z 1 o 3 2 i o o m " o 5 2 0 3 16 4 T B 9 128 12 140 137
2609-az 35 54 L) w 3 T o4 1 o 1 L] 1 2 o &l "o W 1B 424 =t 2 E n o0 20 n 41 140
2854-az 88 | 118 104 -] 2 B8 2 3 0 4 1 o 3 ] L] oo o a 0 348 18 7 T B "M 20 " m ™
2TET-az 85 % @’ L] 3 T 2 0 5 2 3 1 1 4 o0 o 8 0 wm 7 w8 1 177 " 11 188
2855 -az B0 a5 07 7 4 B 3 4 o 4 a 5 5 85 5 L] o a 5 i} 7 24 8 13 n 1 202 18 ng N3
2580-az 89 Tz ar a8 2 B 3 3 0 1 1] 4 1 12 a5 10 0 ] aZ o 326 18 & -] L] 10 159 " 173 168
2562-az 80 72 T8 4 1 B z 1 L] 5 1] 4 L] o 112 3 ] ¥ W 0 345 15 L 10 B s 150 -] 158 155
2568-2 89 | 98 (o 5 2 T 3 4 0 4 0 2 2 W& 0 0 o0 5 1 33 1w 8 w w 7 192 8 19
2670-az 89 L a5 L} 2 7 4 3 0 2 0 2 2 1 L] o0 o 20 0 355 15 L] o i L} 1w 10 FOLRE ]
2072-az B9 109 105 L] 3 T oz 3 1] 2 1 1] 1 o 103 L] o a T 0 343 " 8 & L] a9 4 -] ny
2079289 | 98 a4 5 2 5§ 3 3 0 3 2 1 v @ 28 M 0 B 8 0 M5 W 8 7B 7T @2 B 00 198
2667-az 80 o0 a5 [ 1 3 o0 2 0 1 1] 2 2 o a3 45 o 75 12 0 382 12 3 5 3 T 185 '] 194 192
2608-az 39 06 m 8 i 12 3 5 o 3 1 o 2 o L= o o o 1% 0 350 17 8 a 15 a &an7 8 Fal a )
2610-az 80 107 a5 T 3 5 2 5 0 4 2 2 o o mw o o o 2 0 M 21 9 1 7 10 202 12 4 M2
2618-az 85 4 a4 L] 1 T3 1 0 4 2 1 3 o o wa 0 o 2 0 242 12 L] & w8 78 T 185 184
2800-z BY " 86 7 2 B T 1 o 3 2 2 1 a0 118 L] o a a1 35 s 15 4 ] L] g 137 n 148 46
2620-ar 89 | 84 78 [ 2 [ T S I s, S RO - 1 45 105 20 15 30 0 78 14§ 6B & 162 B 170170
average TE T8 T 3 Blz]2 0 2 2 2 2 18 &8 30 T BBl 340 16 5 ] T, 10 156 12 168 | 166
mx 116 T 7 L] 12|45 1 5 L] 5 o n 181 | 120 ‘E;‘ 81 | 41| BS 424 28 L] 13 15 25 20 2 | =3
min - E1 4 1 |0 [ W a a o o o o o o 4 o 242 10 1 z 3 5 108 ] 118 | 115
sidy ® | B8] 3 T2 [ [0tz T[22 |@a|a|we|a|n|2] # |3 |z2]2|2|4] 2]+ |22

@O}E Y oled s jli Jlw A7 lg:




-

..... o Do 5l diingi oSl g w5 Wuso (i S0 s> ) -

S s
g;_&so..b;SJ.;\%YAa,mu;,\fc‘g,wT@y)w?&ppg,;?@b,;jtﬁtﬂuuhwuwjum —WWPP ez olBsal;
PR 1) ‘gkkd&bcblﬂ\

s OFF (5 5287 i e Ol sle Dl yLasl o S15 pmlidator 10051 wlidipmes —\YVY  co ¢ adan

References

Alavi, M., 2004 - Regional Stratigraphy of the Zagros Fold-Thrust belt of Iran and its Proforland evolution, American Journal
of Science. V.304, P. 1-20.

Basu, A., Young, S. W., Suttner, L.J., James, W. C. & Mack, G. H., 1975- Re-evaluation of the use of undulatory extinction
and polycrystallinity in detrital quartz for provenance interpretation. Jour. Sed. Petrology, 37:1031-44.

BUDD, D. A. & HARRIS, P. M., 1990- Carbonate-siliciclastic mixtures, = SEPM (Society for sedimentary geology) reprint
series No. 14, 272p.

Dickinson, W. R., 1985- Interpreting provenance relations from detrital modes of sandstone. In: Zuffa, G.G. (ed) Provenance
of Arenites , Reidel publication, 333-361.

Dickinson, W. R., 1988- Provenance and sediment dispersal in relation to paleotectonics and paleogeography of sedimentary
basins. In: KLEINSPEHN, K.L. and PAOLA, C. (ed) New Perspective in basin analysis. Springer-Verlag, 3-27.

Dutta, P. K. & Suttner, L. J., 1986- Alluvial sandstone composition and paleoclimate, I. Framework mineralogy. Jour. Sed.
Petrology, 56, 329-345 .

Flugel, E., 2004 - Microfacioes of carbonate rocks, Analysis, Interpretation and Application, Springer-Verlog Berlin
Heidelberg. 976 P.

Girty, G. H., 1991- A note on the composition of plutonic sand produced in different climatic belts, Jour. Sed. Petrology,
61,428-33.

Hempton, M. R., 1987- Constraints on Arabian plate motion and extensional history. Tectonics, 6, pp. 687-705.

Higgs, R., 1979- Quartz- grain surface features of Mesozoic-Cenozoic sand from the Labrador and western Greenland
continental margins. J. Sed. Petrololgy. 49, 599-610.

Ingersol, R. V., Bulard, T. F., Ford, R. L., Grimn, J. P., Pickle, J. P. & Sares, S. W., 1984 - The effect of grain size on detrital
modes: a text of the Gazzi-Dickinson Point Counting method. Jour. Sed. Petrology, 54, 103-116.

Insalaco, E., Virgone, A., Courme, B., Gaillot, J., Kamali, M., Moallemi, A., Lotfpour, M., Monibi, S., 2006- Upper Dalan
Member and Kangan Formation between the Zagros Mountains and offshore Fars, Iran: depositional system,
biostratigraphy and stratigraphic architecture. GeoArabial 1, No. 2, Gulf PetroLink, Bahrain, pp 75-176.

Johnsson, M. J., 1990- Tectonic versus chemical — weathering control on the composition of fluvial sands in tropical
environments. Sedimentology, 37,713-726.

Krinsley, D. H. & Doornkamp, J. C., 1973- Atlas of Quartz Sand Surface Textures. Cambridge Univ. Press, Cambridge.

Mack, G. H., 1978- The survivability of labile light- mineral grain in fluvial, aeolian and littoral marine environments: The
permian Cutler and Cadar Mesa formation, Moab, Utah, Sedimentology, 25, 587-604

McBride, E. F., 1985- Diagenesis process that affect provenance determinations in sandstones. In: Zuffa, G.G. (Ed.),
Provenance of Arenites. Reidel, Boston, MA, pp.95-113.

McCoard, D. R., 1974 - Regional Asmari geology of Ahwaz-Marun area.

Parcell, W. C. & Williams, M. K. 2005- Mixed sediment deposition in a retro-arc forland

basin: lower ellis group (M. Jurassic), Wyoming and Montana, Journal of Sedimentary Geology U.S.A , 75, 34-81.

Suttner, L. J., Basu, A. & Mack, G. H., 1981- Climate and the origin of quartz arenites. Jour. Sed. Petrology, 51, 235-246.

Vail, P. R., Mitchum, R. M. & Thompson, S., 1977- Global cycles of relative changes in sea level, American Association of
Petroleum Geologist, No.143, 1-143.

Walley, W. B. & Krinsley, D. H., 1974 - A scaning electron microscope study of subsurface textures of quartz grains from
glacial environments. Sedimentology 21, 87-105.

Walley, W. B. & Langway, C. C., 1980- A scaning electron microscope examination of subglacial quartz grains from Camp
Ceentury core, Greenland- a preliminary study. J. Glacial. 25, 125-132.

Warren, J., 2000- Dolomite: Occurrence, Evolution and Economically Important Associations: Elsevier, Earth-Science
Review 52, 1-81.

Weltje, G. J., 2002- Quantitative analysis of detrital modes: statistically rigorous confidence regions in ternary diagrams and
their use in sedimentary petrology. Earth-Sci. Rev. 57, 211-253.

Wilson, J. L., 1975- Carbonate Facies in Geologic History, Springer-verlag, Berlin, 471 pp.

Zuffa, G. G., 1985- Optical analysis of arenites, influence of methodology on compositional results. In: Zuffa, G.G., (ed)
Provenance of Arenites. Reidel publication, 165-189.

PFojled (oas 5L Jl AP Sl e,




