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Framboidal pyrite | ———
Eqaunt cement
Pyrite cement

Replacement:

-Dolomitization

-Cubic pyrit
-Silicification

Stylolitization
Fracturing

ol 220010 £y (onsy o loj g axdllao 350 ol (i w>ly (Siiflo a5 S

L e LA S B B e s S e s s e e R e s e B B s e S s e B B S S L s e w

2000 -
r — Calote
—— 502p3121
— Pyrke ]
= — Ankerite_Fe0.7
calcite —oir
— ANATASE 1
1500 [~ B
1000 [~ B
S102
500 - _
L Q
B
[ =
L Q o °
A J JLQ o )\x\j\,\_‘rJ\
K A A A A
o
C b e e e e e e e e
5.00 1000 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00

Difraction Angle [°20]

asdllao 3y90 sLasgei 31 S (BUIK XRD) S S g5 1 ol b .Y IS

Carbonate

Calcareous \0,2

(dolomitic)
Mudstone
07/ \o3
]
04/6/ Mudstone Siliccous P4
o marlstone
/ | |
0‘5// 0.5
7
2 \
0.4/ £0.6
P \
A
/ \
7 \
0.3/ Argillaceous = ‘*?'7
dstone(shale) Siliceous X\
my mudstone N
0.2 Hm %0.8
\\
o " \0.9
- | |
u
Hy
Clay 09 08 07 06 05 04 03  0Z 07 gum

(T’“‘))U 9 &'3 )| uul.».’»‘ﬁ' \55).»» ..\;)Lw 30 ‘51.».{5 ..\D'j ‘;u.u o)l.m.';) ‘SM‘U.J: 9 G aw C:)Lt A ‘J&w



(3YD) o508 3 oylor iy T (53105 6L ol pod &1 S paw 0w 33 (o B3I (GLig0d (A0 )0 cammr ) by G S 5 ) Jgurr

Sample Lithology | Quartz | Calcite | Ankerite | Pyrite | Marcasite | Anatase | Clay
Sh1l Marl 8 63 1 2 1 0 25
Sh 2 Marl 10 50 3 2 0 0 35
Sh3 Marl 11 19 5 4 1 0 60
Sh4 Marl 9 19 6 5 1 1 61
Shb Marl 10 44 1 3 1 1 41
Shé Marl 9 41 1 3 0 1 45
Sh7 Clay Marl 18 7 0 5 1 1 68
Sh8 Clay Marl 12 3 2 4 5 1 73
Sh9 Marl 9 41 4 2 0 0 42
Sh 10 Clay Marl 16 5 0 3 0 1 74
Sh11 Clay-Marl 16 2 0 3 0 1 78
Sh 12 Clay Marl 19 12 0 3 0 1 66
Sh 13 Clay Marl 22 4 0 5 2 1 66
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Sample Ilite/Smectite lllite | Kaolinite
Sh1 91.1 8.7 0.2
Sh2 89.3 9.5 1.2
Sh 3 93 6.2 0.7
Sh 4 94.1 5.2 0.7
Shs 92.6 7 0.4
Sh 6 94.3 4.3 1.3
Sh7 96 2.1 1.8
Sh8 73.8 2 24.2
Sh9 93.5 47 1.9
Sh 10 90.7 6.4 2.9
Sh 11 94.6 4.8 0.6
Sh 12 92.8 7 0.2
Sh 13 30.9 1 68.1
Sh 14 47.4 1.6 70.9
Sh 15 97.6 11 1.2
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Abstract

The present study has focused on the lithology and mineralogy of the Bangestan reservoir shale unit, 5
meters thick at the 45 m below the upper boundary of Sarvak formation, located in the Lali oil field, to
clear the existing lithostratigraphic ambiguities which refer it as a tongue of the Surgah Formation. After
examining the petrophysical logs to determine the exact location of these deposits and core descriptions,
the petrography of the collected samples was performed by light, reflective, cathodoluminescence and
electron microscopy, and XRD analyses to recognize the mineralogy of the total sample as well as clay
minerals. Core studying indicates that the unit is pyrite bearing gray shales. Moreover, based on
petrography, the studied samples are argillaceous and fossil-free mudstone. The results of semi-
guantitative X-ray diffraction (XRD) analysis show that the mineralogy of these deposits is mainly clay
minerals, calcite, quartz, and pyrite. The samples' average abundance of clay minerals is 56%, and the
most frequent ones are the mixed-layered clays (illite/smectite), illite, and kaolinite, respectively. The
electron microscopy (SEM) images often exhibit clay minerals of detrital origin. Due to the lack of
fossils, the age of this unit was determined based on its stratigraphic position, which is surrounded by
the Sarvak Formation deposits of the Cenomanian age and is distinguished from the Sorgah Formation
(Turonian- Santonian age). Due to the absence of deep-marine organisms in this unit and the
identification of lagoon and shoal carbonate microfacies in its surrounding layers, a calm and reducing
lagoon environment is attributed to these sediments, which is against the deep marine environment of
the Surgah Formation. Most common diagenetic processes (cementation, replacement, chemical
compaction, and fracturing) indicate that the shale unit has been influenced mainly by shallow to deep
burial diagenesis. There fore this shale unit with a shallow sedimentary environment, low thickness,
relatively high content of detrital clay minerals, and their location at 45 meters below the boundary of
Sarvak and Ilam formations belong to the Sarvak and is not correlatable with deep-marine shales of
Surgah Formation.

Keywords: Shale unit, Bangestan reservoir, Sarvak formation, Cenomanian, Surgah formation, North
Dezful Embayment.
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