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Fracture Geometry of Folds

Type
Set 7y 72 "
I parallel to dip direction perpendicular to parallel o '
parallel to bedding bedding hediding,
o perpendicular to dip dircetion  perpendicular to pm’:l.ﬁr:'l. o
patallel 1o bedding bedding bedding
a perpendicular to bedding parallel to bedding  parallel to dip
strike direction
m i
b parallel to dip direction parallel to bedding perpendicular to
strike bedding
v parallel to bedding parallel to bedding  perpendicular o
strike bedding
V  at an angle to bedding plane  paralle] to bedding at an angle to
(dihedral angle) strike bedding planc
(90" - dihedral
angle)

[ associated with bending in strike section

Il associated with bending dip section

11 associated with bending in cross-section: a, extensional, b, compressional
IV associated with fold-related thrusting

V' associpted with bedding plan slip
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Os.1- Bioclastic Neorotalia nummulitidae corallinacean packstone - rudstone
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Ls- Bioclastic imperforate foraminifera corallinacean packstone
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L.- High diversity imperforate foraminifera bioclastic packstone - grainstone
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Ls- Bioclastic miliolids wackestone - packstone
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Ls.1- Bioclastic miliolids Valvulinid wackestone - packstone
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Ls- Discorbis small rotaliids bioclastic wackestone
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T- Sandy mudstone
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A: O;- Bioclastic nummulitidae floatstone-rudstone, sample no. Bs; B: O,- Bioclastic nummulitidae
lepidocyclinidae Neorotalia rudstone, sample no.Bss; C: Os- Bioclastic Neorotalia nummulitidae packstone-
rudstone, sample no. Bi7; D: Os- Bioclastic Neorotalia lepidocyclinidae packstone, sample no. Bss; E: Os-
Bioclastic Neorotalia corallinacean packstone, sample no. Beg; F: Og- Bioclastic coral corallinacean Neorotalia
packstone-rudstone, sample no. Biss; G: Sh- Neorotalia corallinacean echinoids packstone-grainstone, sample
no. Bigo; H: Li- Coral benthic foraminifera floatstone-rudstone, sample no. Bass; I: Lo- Benthic foraminifera
(perforate and imperforate) peloidal packstone, sample no. Bs; J: Ls- Bioclastic imperforate foraminifera
corallinacean packstone, sample no. Bss7; K: Ls- High diversity imperforate foraminifera bioclastic packstone-
grainstone, sample no. Buss; L: Ls.1- Bioclastic miliolids Valvulinid wackestone-packstone, sample no. Bazss;
M: Le- Discorbis small rotaliids bioclastic wackestone, sample no. Bas;; N: T- Sandy mudstone, sample no.
Baos; O: Dolomite in xpl light, sample no. Bis.

Archaias (A), Austrotrillina (As), bioclast fragment (Bio), Bryozoan (Br), coral fragment (C), Discorbis (D),
echinoids (E), Elphidium (EI), Heterostegina (H), lepidocyclinids (Lep), miliolids (M), Meandropsina (Me),
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Nummulites (N), Operculina (Op), Peneroplis (P), peloid (Pel), Neorotalia (R), corallinacean (Ral), Reussella
(Re), textularids (T), Valvulinid (V).

V‘f.l’ﬂ facies environment model
n Marine agoon er ramp o ‘T Changes
o, 3 .
l 8y ’a: : 4 - 0:'1 s :d §§° Lagoon ‘}\\‘Q\ Slope Ris e
Mo 2L O[04 O3) Oy Of Og|Sh] Ly Lo Lo Ly| Ls| Lol T —
459
S =
| ==
0
=== = E
80
v mary
60
0 -
0 20 =]
Y T —
() ¥ B I -
=TATx —
= ~
v = = =
80
o = = P
ll
© =~ = | =
= S 0
Q| = = -
L b
slslg|= 0 =
oS | =S
N‘Q S 200
LY
L ' 2 2
§
i~
S 6l
=
0
=
& 0
i K
0
60 |
=
=
-~ 0 =
™~
Y
0 x | x
S ; L]
= X]
H o T
i 2 Eatdad I I x L x
Massive [ Thick bedded [ I At : T eidcd =
limestone [ li T li L limest == Scale
= 20 m.
Medii e Leddad I N Bioclast X
T 17 L 17 l“f'“'_“’ / Nodular w 0
172 / / Marly ~

(B Ol ©,2) i s3 p 53 oleml L3l O prhas SIS 5 (0 gy damms oyl 0y 052 ¥ IS0
‘g}w) .k.:?u—"—i

@quju&y,J.uLueju})ﬁuszwuﬂgj&;ﬂ;yckwdy, oL (a0 5uST andllas olisl 5
L;:)ly:ﬁ)t&ﬁjuojb.;‘-)ﬁ)xo\jxﬁj@m%ﬁwsﬁ-) J?l:q.wh.b_:)fdéﬂ adlae 5y )3
A o3 28 iy sy pde immen 5 il SOL 3 BU Sl 5 Solban s (S SUT O s
53 Jold JWIS o oy ol (Yoo () 358 o sl a3 S 03 (Goleml A5l (610 JUS o ny il S

oy



WJ)LSE..A})&_)J&JLQ.\;))(JAJQD‘SJLA-‘AT.L)L»JF‘)J.M‘)LAQJLM&-JJ.:J

e OFSONy sla il B 5 obos Gres las laesluct ) s pde W il Sl ey 5 S500 e A
S el Ga2pS 5 G S 53 4 e oy Lame (8 JS0) 35 8 ol sl (s B 0l Gl G
G Lo ededS ol b dls lsjacsl 5 slols &S <l O3 5 02 O slao)let; 5y ol Sl ny Goos oo
Fde 5 o b Sle s S 5es0S Caand LlaniS LSE sy Oleg 03 5 Al e O gen s, B O gt sl 5L
Jobs 5302 as (06 5 05 Os slao bty 325) 558 0 oo ediddSm s 5 0ditd 3o 55 (Sl jial 3 ates yy O
L laoslos 520) 5L OSY Ll 3 55 Al oo o 5 L3 a5 s pame OSY o pametas L 5L 0SY gl i
Lo 09y (sl il 3 L ol o Ol o Tl 8 50 3 STl e (sla il 3 13 51 ols b5 e (Ls 5 Lo
smme La o sy 505 05 s geame 08N 53 550 sla el b g 55 Jole (Sl Ao s ST (B sy
S Sl s al 1Al (3N sl S s Ol oS Sl (St 55 S L Ll 8 s 5

(s 5 Ls oot 32) 335 o I Ol

Inner ramp Middle ramp Outer
—l;-ild?l Restricted lagoon | Semi- restricted lagoon Proximal mid-ramp | Distal mid-ramp ramp
a
ks A g . - = S jrsczrlrlc\'g!
~A4 B g
a’? et U H ol o M e
<
«
W 5
° o «\«\/ & i
AR «
$] \/\
& e
[SA Y 2
FWWB: Fair Weather Wave Base
SWB: Storm Wave Base

w0 o 33 Golel d3le s SR Gl S ey 5o hed g B S Je —f S

A: Discorbis sp., Sample no. Bgsz; B: miliolids, Sample no. Baso; C: Valvulinid sp., Sample no. Bss; D:
Austrotrillina howchini, Sample no., Baso, E: Archaias asmaricus, Sample no. Bas7; F: Peneroplis thomasi,
Sample no. Bagg; G: Elphidium sp.1, Sample no. Bag; H: coralline red algae, Sample no. Bais, I: Heterostegina
sp., Sample no. Bazs; J: coral particle, Sample no. Bag7; K: Neorotalia viennoti, Sample no. B7; L: coralline
red algae, Sample no. Ba1; M: Nephrolepidina tournoueri, Sample no. Bsz; N: Operculina complanata, Sample
no. By7; O: Eulepidina sp., Sample no. Bgs; P: Nummulites vascus, Sample no. Bi7; Q: Heterostegina sp.,
Sample no. Bo.
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Formation in the Marun oil field (based on image logs
interpretation results)
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Abstract

In the oil buildings to investigate fractures in the reservoir rock fractures in stages of
production and field development is very important and necessary. Now application of
software repository in the realization of this issue will help to petroleum with the geologists..
Marun oil field is one of the largest oil fields in the South West Iran of the city of Ahvaz in
the Northeast and the North embayment Dezful of geology in the eastern. Marun field is the
most important Asmari reservoir. The aim of this study was to investigate systematically
Asmari reservoir fractures and the development of fractures in the reservoir. For this purpose,
using image logs, best and most complete method interpretation and results of 11 wells in
fracture studying and 16 wells in in-situ stress direction studying. According to frequency of
fractures (based on image logs interpretation results) in the southern and north-eastern limb
of the field, The theory of tectonic folding and bending events later caused the possible
activities during the north-south strike-slip faults affect the compression force has been
created to strengthen. Most of image logs data in Marun field are fractures with extensions;
N155E, N130E, N95E, N60E, N30E.

Key words: Oil Building, Image Logs, Fractures, Marun oil field, Embayment Dezful.
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Three-dimensional geological modeling in two zones of
eastern side of Ahvaz oil field
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Abstract

The Ahvaz field is one of the most important oil fields in the Zagros Basin which is located
in the Dezful Embayment. The trend of Ahvaz oil field is northwest- southeast parallel to the
Zagros mountains. The purpose of this study is the geological 3D simulation (petrophysical)
for the zone one and two in the eastern part of the Ahvaz oil field. In this investigation,
porosity modeling, water saturation and shale volume by using sequential Gaussian
Simulation (SGS) was performed. At first, well logs, cores, well’s coordination, top and
thickness of formations of the zone three of llam Formation and zone one of Sarvak
Formation were collected. These information related to 25 wells in the eastern part of the
Ahvaz oil field was used for the 3D modeling of the reservoir by using Petrel software. For
the recognition of spatial correlation, variograms based on water saturation and permeability
and three dimensional model of the petrophysical parameters and net to gross ratio (NTG)
were drawn.

Key words: Three-dimensional modeling, Petrel software, Zone 3 llam Formation, Zonel
Sarvak Formation, Sequential Gaussian Simuation.
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Abstract

Digital Rock Physics (DRP) is a newly developed method to numerically compute rock
physical properties such as permeability, elastic moduli and formation factor using high-
resolution 3D images of rock sample. These images are acquired using high technology uCT-
scanners which are not widely available. Imaging by this technique is also expensive and
time consuming. However, improvement of 3D reconstruction algorithms such as CCSIM
reconstruction method made it possible to be used effectively as an alternative strategy in
DRP. In this paper, we propose an alternative procedure described as follow: 1. high-
resolution 2D imaging, 2. dividing the image to some sub-images, 3. 3D reconstructing of
subsamples, 4. segmentation of porosity and mineral phases and, 5. computing of rock
physical parameters. This method was implemented Berea sandstone formation. Obtained
results show that, in one hand, average values of sub-samples properties follow a consistent
trend with the reference trends of the rock sample. On the other hand, these trends pass the
results presented by a previous work. Permeability results, however, show bi-trending.
Investigation in sub-images revealed that there are two types of pore shape and pore throat
size. To overcome this problem, 2D image were resampled and more representative sub-
images were generated. According to these results, it can be concluded that this is a valid
method where an alternative method for standard DRP.

Key words: Digital rock physics, 3D reconstruction, CCSIM, Berea Sandstone.
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Abstract

In this disquisition, Oligocene (Rupelian-Chattian) microfacies and sedimentary environment
of the Asmari Formation at the northwest of Deris village, located in interior Fars zone of the
Zagros Basin have been interpreted. The coordinates of such section are N: 290 41' 59", E:
510 32' 26". The Asmari Formation deposits in this section are divided into 5 lithological
units and consist of 460 m thin, medium, thick and massive bedded, gray and cream to gray
limestone, slightly dolomitic with nodular and marly interbedded. By study of hyaline benthic
foraminifera genera and non-foraminifera, and also recognition of some properties such as
skeletal ingredient associations and sedimentary textures of thin sections, 14 microfacies
have been introduced for the Asmari Formation. Gradual perpendicular changes of these
microfacies represent that settling the Asmari Formation deposits took place in a homoclinal
rapm. This homoclinal ramp consists of middle ramp and inner ramp, that are separated by
shoal environment. Middle ramp is recognized by presence and dominition hyaline benthic
foraminifera, coralline red algae and echinoids. The most significant skeletal debris of inner
ramp are porcelainous foraminifera. To compare the thickness, age and sedimentary
environment, zonal correlation of the Asmari Formation done in Deris section with three
other sections (Naura anticline, Dill anticline and Dehloran) in the Zagros Basin. This
correlation represent that the age of the Asmari Formation gets younger to the deeper parts
of the foreland basin of the Zagros.

Key words: Zagros Basin, Interior Fars, Asmari Formation, Oligocene, Microfacies, Homoclinal
ramp.
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Abstract

The Oligo-Miocene Asmari Formation is one of the main reservoir rocks of SW Iran with
several decades of production history from different oil fields in the Zagros fold- thrust belt.
One of the main reasons for the high quality of the Asmari reservoir is well developed fracture
system in this formation. Characteristics of fractures such as type, opening and orientation
can be determined by the core analysis and also interpreting the image logs. This paper
attempts to compare the advantages of the image log and core analysis in detecting fractures
and other geological feathers in different zones of the Asmari Formation. To achieve this
goal, we have compared the image log and core of well no. 89 of the Aghajari oil field.
Comparison of the core well no. 89 of the Aghajari oil field with its image log revealed
distinguish of the bedding planes in the core easier and more reliable than the image log.
This study demonstrates the image log is more capable than core to detect the open fractures,
while it is not suitable for detecting filled fractures. Indeed, image log rarely can detect shear
fractures, but if it is calibrated with core, it can detect shear fractures with reasonable
accuracy.

Keywords: Zagros, Asmari reservoir, Aghajari oil field, Image log, Core analysis.

1)



Iranian Journal of Petroleum Geology, Number 9

Correction of measured vitrinte reflectance data using
the ""Fluorescence Alteration of Multiple Macerals"
(FAMM) and their application to Well Binak #4 one-

dimensional thermal maturity modeling

M. Kassaie*, F. Sha'abani, M. Mirshahani, B. Ghorbani and A. Zainalzadeh

kassaiem@ripi.ir*

Received: December 2015, Accepted: March 2016

Abstract

Reflectance of maceral constituents of kerogens, particularly vitrinite (Ro%), commonly used
in petroleum exploration, is a very important indicator for determining degree of thermal
maturity and investigating status of hydrocarbon generation. Although in vitrinite reflectance
profiles maturity generally increases with increasing depth of burial, basin modelers often
experience problems when modeling thermal maturity using vitrinite reflectance data
measured by using reflected light- photometer microscopes. The problem of reduced vitrinite
reflectance mainly arises due to reflectance suppression in vitrintes. By using the laser Raman
microprobe, a new multi-parameter technique called "Fluorescence Alteration of Multiple
Macerals (FAMM)" was developed by Australian scientists to solve these problems. In this
study, data obtained by application of this method were used to correct suppressed vitrinite
reflectance values. In order to examine and demonstrate the extent of suppression effect on
modeling results, maturity profile constructed by one-dimensional modeling of Well Binak-
4 was calibrated using conventional measured vitrinite reflectance (Ro%) and FAMM
equivalent vitrinite reflectance (EqQVR) data and results were compared with present time
measured well temperatures. The crucial differences in maturation, transformation ratio,
hydrocarbon generation and expulsion resulted from application of these two type data as
calibration parameters are discussed and demonstrated using relevant diagrams.

Keywords: Thermal maturity, Vitrinite reflectance, Suppression, Fluorescence Alteration of
Multiple Macerals (FAMM).
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