Iragi Jowurnal of S

Structure and Depth Study of a Reflector Appears on 52-Seismie
Sections in Um-Al-Anz Area, Weastern Desert, Iraq.

Bakhtiar Kader Aziz

Department of Geology, € 6

Received: 167172001

Collese of Science, University of Sulaimani, Sulaimani-fraq

{ccepted: 16 62004

Abstract

A reflector was picked on (32) seis
n desert. It has two way ¢
reflector was identified throught correl

surroun y area. The

basement and most probably it was from a

asement. Selismi

covered the crystalli
]

have been constructed

depths range between (¢

toward west and southeastern. In structure
e in Lthe western desert tre

the existence of a very huge anticline
length and width ge between (1.

apperance of several anticlines have

eat 1m

faults, Abu-jeer and Umage-Samara-Hal:

isochron and depth maps.
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Introduction
Seismic reflection surveying has been
cology-

used

since the mid-1920s to map subsurfac

e
for petroleum exploration. The ability
features is

primartly

of seismic data to resolve geologlc

!'(‘[‘Z'('S:‘.’?T

maps,
- the reflector. The depth r
0-7600) m with res

point of view the present study denote to

different
ce in possibility of petroleum ex

n Um-Al-Anz

(0) msec. The

sections of the

the reflection 1 ear top of the
limestone bed (Ce ri

1 Depth),

e reflector

(Isochron, Velocity,
v shows that
t to sea level. The general dip is

ding N4OW. [t has

30 x 75) km. The depth map also shows the

dimensior and closures. They have
istence. | ly parts of the two major
the

e been detected and plotted on the

governed by the spacing of the geophones on the
surface, the frequency of the reflected signal, and
the velocity structure of the subsurface,[1].
Seismic reflection applications with investigation
5] <

depths about (3-9) km are sparse due to
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resolution limits of the method. The

difficulty encountered is with the
separation of the signal from noise and the facts
reflections can be

related

that the amplitude of the
smaller than that of coherent noise,[2].

Um-Al-Anz area is located at the middle part of
southwestern Bdghc.ad by
maximum length
area is (176 x 104) km

imate Lo be

the western desert,
about (300) km, Fig(l). The
and W of the
respectively, occupylin
about i?ﬁh“'ﬁ'

an area est

o)
+
L

is lie between 1o

11 be
i latitude (31° 3
surface of the
e valleys have been seen,
north- east

and wadi

area 1is Very

east-west ar
Al-Tbl
anticlines are

1 Al wadi
Al-Abiaz. [n add several
covered surface of the area having high reaches
about 450 m -X\'!,A The surface of the area
generally dipping towar [s‘n"[h:;‘:sT
The direction ur ﬂ ¢ seismic lines depend on the
available geological and geo al information
about the area. At the northern part two sets were
laid out trending NS and EW, while in the middle
and southern part two others sets were laid out
trending N35W and NS3E,

Seismic Reflection Acquisition Parameters
About {70) seismic lines were laid out,
length of the about (3550) km. The

distance between the

total
>m reaches

oo

seismic  lines ranges
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and they have different
lengths 0-83) km. The
density equal to (0.28 km?2.

The field program carried out by the France
seismic teams No.§8 and No.ll, using four
vibroseis as a source of energy of MERTZ type.

km,

between

(6-9)

between

range grid

“he length of geophone spread is equal to (4900)
m and No. of traces is (48) separate by a distance
(100) m. fold of coverage is equal to

qi
24%.

thus the

Tectonic Setting and Geological Condition

The studied area is part of lragi westem
desert which belongs to the stable shelf of
African-Arabian platform, [3]. Rutba uplift is the
main importance structure within this shelf locate
at northwestern Um-Al-Anz area, Fig(2).

12

Fig (2) Tectonic map of Um Anz area, (Ditmar,
1979)

According to basement [~‘ctnn'c framework of
[rag complied from [4] the basement is divided in

to blocks and sub-blocks by a series of major
and NE-SW, which
subdivide the main zones and sub-zones. The
basement beneath Um-Al-Anz area includes the
Horan-Sulaimany and Ramadi-Baguba sub-zones
of the central-lrag block.

ical map of the area, Fig(l),
north and northwestern

lineaments striking N'W-SE

The surta 1
shows that in the




ed which are return to

1d Tertiary. Toward east

those rocks are outcropy
Jurassic, Cretaceous a

southeastern the rocks of yo

T ap

and
appeared.

mations have been seen o1
the surface such as Ubaid Dolomitic Fn.,Umag
Unit, Rutba Sand Fn., Musaad
Fn., Tayarat Fn., Um-Razuma and

Fi.,

Several geological f

carbonate
Dolomitic
Dammam

carbonate rocks.

of them are composed of

most

Interpretation
1) ldentification of the Reflector

[dentification of a reflector on a seismic

sections is not a facilitate work especially if there
is no wells drilled in the area or cent areas. In

such situation we make use of the geological and
geophysical information available about the area
ely Fadhwa area
Um-Al-Anz

] using seismic reflection data.

Fortur
of

and the surrounding.

north was

which is located
interpreted by |
Two seismic lines of good quality in Fadhwa area

Yy are

were selected for the sake of correlation, tl
Fa-15 and Fa-19, These lines intersecting Az-
13A and Az-17A respectively. The datum plane
of these two sets is corrected to 400 m above sea
level. The reflector under consideration appears
to be reflection from a cycle close to the top of
Also to the
process between the seismic line passing through
the well (Tenaf-1) in Syria near the western
border of Iraq with some seismic lines in parts of

basement, according correlation

estern desert, the studied reflector represents a

W
reflection from a limestone bed return to

cambrain age covers the crystalline basement, [6]

& [7].

II) Picking Process
After identification

reflector on the two seismic lines AZ-13A and

and indication the

AZ-17A the reflector had been picked on the rest
50 seismic lines. The precision of the picking
process stand on the guality of the seismic

At northern part the quality is very good

sections

except some parts locate at north-eastern the
quality changes to fair and then to bad. The
middle part of Um-Al-Anz shows fair fo bad

quality this most probably return fo complexity
of the topography. In southern part the quality
generally is good except some parts in
southeastern display bad quality.

The picking process was carried out without

rance of a small amount

problem except the a

of misties at the inter ion points of the seismic
lines, The magnitude of about (5-15) msec h
slaces where it is equal

ave

been recorded. At those |
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ta (5] msec the amount is negligible, while in
places been exceeds this magnitude it is

distributed to the adjacent shot points.

I11) Seismic Maps
A-Isochron Map
A large number o

[his 15 due to

time
constructing a

t two way

were measured.
precise isochron map so that all information have
been

closures equal to (10) msec. When the reflector is
h

W

preserved such as those small structural

yrizontal the readings were taken every (2) km,
hil been more when
changes of dip is observed.

Finally the readings,(TWT), are plotted on the
base map of Um-Al-Anz area, then by a suitable
C.I egqual to (10) msec the isochron

(3)

dense

<

the measuring

map was

constructed, Fig

The minimum TWT for the reflector appears at
northeastern part equal to (2940) msec and the
maximum amount appears at the west of the
middle part equal to (3700) msec I'he northern
» by appearance of a

part of the area characteriz
large closure contour (I}, its peak locate near the
intersection point of the lines Az-43A and Az-62,

hut as we moved toward west the reflector

change to a general dip of average horizontal

slope equal to (10) msec/km, this part represent

closure.

the western limb of the la:
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The middle and southern part of the studied area
in struct NE_I point of vi

of lh

are complex saveral

f:d ome m are locate

closures were @

on a straight lin as El. 11, [ 1V, Vi,
V1), while others are scal t"c;] 1‘:1!'1dr,_w11 at
southern part such as (VI X, \). The table

below shows description of the contour closures:

Coordinate

“Dimen sion |
(km) |

Closure |

NU
{msec)

B-V vlmm Map

smic veloc as the s

peed that
the sediment and the
required
an

ity
waves trave! thro
information 1s
depth to

reflections

soun
rock

calcu

This
the actual
In
veloc

layers.
acoustic
at
\(‘!U('if'\

ne
lition, oceur
ity

map can be u

reflector.

significant
ile or velocity
of the

nh\J V: ed

SO a

boundaries,
sed to predict the

ections,

OT

depth
problem for ﬁcup hysics is a sul table dec

ision fnr
in the
sis study had not been

using a PIE’L ise \c.nur\ interpretatio

Velocity a
in the area due to abundance of wells
For time/depth

accessible nformation

area. the purpose of
conversion all

may be used, [10]. S0 we used stacking velocity
boxes exist on

tions. Seismic

in
velocity i

ity analy si

in the veloc
the seismic s

available
the upper portion of

velocities  derive from smk:na of the
conventional reflection data provide only a

limited possibility for time-to-depth
conversion,[11]
The stacking velocity can be used instead of

velocity in desert those areas

aver I
phically simple, [12]. So a set

which are
of stacking velocity readings were taken on each
seismic section. later plotted on the base map in
- positions, t :

a suitable C.I,

L‘»[\l e

then by smoothi

their prope process

/ B ot T
0 m/ssec), the

and select
velocity map was constructed, Fig(4).
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cience

velocity map that the reflector
ranges between ( 1000-4440) m/sec. The
is observed at northern part

toward southeastern

The shows

\L‘}\‘L'it_\

minimum m;ig_mtudc

and it is increase as we move
part of Um-Al-Anz. fhe velocity change in the
is small as compared with the

southern part
thern part between (4320-4420)
is the flatness of the

area. According to,

ange

! and it is1
m/sec. This is clearly emphas
reflector in this p"*"r of the

[13] a flat overburden, the lateral velocity
changes are small, wt hile structural data shows

- lateral velocity changes

C-Depth Map

ost common depth conversion method
[ast decades has been to use
derived from well data. Staking
s have traditionally been regarded as less
i been preferred in those

I'he m
few

precise,
lateral \azl'l;i'i\')tla were dammn ng
. Modern
of better

cases whe

to in seismic

improvements
modelling techniques.

due
processing and numerical
Foday, \tul\‘nt' velocity depth conversion is the
the

preferred method in many areas around
world. Stacking velogities can predict depth with
an accuracy of 99%, that is, mfh 1%% error, [13].

This r 15 due . Most uf the

noise

ining error

not random noise,

is
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ta

effects that our methods don’t

relic moveout.

ter DMO

ke into account. = s
T'he most important is non-i ‘ ;
|

Dip is less important, especially at

correction |
Two methods were used 1 ! :
S the first, the velocity map was drawn on a | i

transparent paper and coincided with the !

isochrone map, and then depths to the reflector

were determined at each intersection point. So

with suitable contour interval equal to (10) m the

depth map have been constructed, Fig(3).

four i
e \ e I{
Vi § ‘
' :
I'he middle and southern part of Um-Al-Anz are
complex in structural point of view, several
anticlineal structures are appeared. they have
different closures and dimensions, and they have
creat importance in possibility of oil and gas
existence. Fig(7) shows a 3-dimensional view of
- the reflector, all the closures have been appeared

clearly except No.Il is hidden. So we recommend
for detail geophysical survey for each one.

Fhe second is by

software, Fig(6). There are

between the two depth maps especially in the

dimensions of the closures as clarify in table (2).

Structurally, from the depth map, the reflector is

considered as a very > anticline, detected for

the first time in the western desert. The minimum

depth to the structure is (6040) m and the

maximum reaches to (7600) m from sea level. It

has length and width range between (130 x 73)

km respectively. It is considered as a

importance geological feature, so a detail

will be necessary to carry out in future especially

3 at the eastern part which display zone of no data.
The axis of the structure is running N20W. The
highest point appears at northern part below the
= intersection point of the seismic lines Az-43A

and Az-62. As we moved toward northwestern |

part this situation is changed to a general |
£ E | Figtr 3.0 v

dip,(=25 m/km).
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below shows ription of tl

structu:

e (2) Shows locations and dimensions of the
closures

Tabl

Dllm nsion

~ |Closure! Dimension | (km) by ; ;

Na ) it Coordinate
(m) (km} (Surfer
| Ve |
S - | I vy L e

[ | 3 41°32
| & 4.0 X } pls
» e M . ik = .
1 I 33X 31X 105 1202 i 34
I i | . 132 A19 3¢
117X 199 4104
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1] 1233

31947 =

Its have

the of Um-

40W itisayp

sections o1

Al-Anz area. st. striking N
of Abu-jeer 3

represent  Umag

ne

position of these two faults 1s p! _,
with their positions on the tectonic map 01 [raq
established by [4].

epth the stuc

600)

lied reflector, ranges

5=

of

The ¢

s less i\\ amount (0.

hetween (6040-7 m,

2) km from depth of the basement obtained from
two different studies at the same area, the first,
magnetic map established by France, 1s
(G, :‘?7-13 lication of inflection

map shows \1:‘[7f.*‘§
7-10) km, Fig(8).
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Fie (8) Basement depth map from magnetic survey
(by C.G.G, 1974)

Conclusions

1- The studied reflector represent reflection
from a lim:.\tom bed (Cambrian) has
thickness ranges between m

covers the crystalline basement.
- The depths of the reflector r

7600) m

between

(6040- from sea level

largs
It has

a

is representing Very
point of view.
(130-75)
middle part of
south and

ctural
imension ranges between
iking N4OW at north and
changes to NIOE

in struc

km.

str

the area, m

southwestern.
Several

closures a

sizes and

they

differen
in the area,
importance in dility
Some of them such
Vi, X)

closure

anticlines of

red

<] ered arc

e scatt

probab

gas and oil
(1. 111, IV
with those

tectonic

of ¢

eXI1stence as
Vv, VI
structureal
map [rag [16],
VIII, X) are not, Fi;
The locations of a part of the two major

are coincide
present
while others such
2)

in the

as (I,

N

faults, Abu-jeer and Umage-Samara-Halabja
were pnkui on the seismic sections and
indicated on the both isochron and depth

are perfectly coincide with their

ectonic map of Iraq
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