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> INTRODUCTION
> LOCATION
> GEOLOGY

Ahmed Al Zawwad

INTRODUCTION

With the help of Schlumberger we were going to make

our senior project an “Integration of Surface Seismic
with Geo-electric data”

From this we would like to accomplish:

1.  Acquiring as much knowledge about the
subsurface.

2. See the relation between Refraction and Geo-
electric method.
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LOCATION

The area that we agreed on doing the experiment in, is
Dhahran Techno Valley.

It lies over the proven Dammam reservoir.

By knowing the weathering layers properties over this
region it could help in reflection seismic “ static
correction”,
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SIESMIC PART

» SIESMIC EQUIPMENT
» FIELD GEOMETRY
» NOISE ANALYSIS

Ali Al Halal

Seismic Equipment

> 3 days field work
> Day 1:

Decision of receiver and
shot locations.

Flags determined the
locations.

Digging to place the
geophones.

160m
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Seismic

> 3days

> Day 2:

Seismic

Equipment
field work

3D Geophones were put in.
Cable connected.

3 geodes were used.

Noise analysis.

Equipment

> 3 days field work

> Day 3:

;

Hammer source.

9 shots were recorded
with a stack of 7.

Using the  Seismic ="

acquisition machine
“Geometrics” the shots
were recorded.
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Seismic Equipment

Field Geometry

160m

17.5m
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Noise Analysis

Before any shots are

;

to be done for QC.
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» PRE-PROCESSING
» PROCESSING
» INTERPRETATION

Abdulrahman Al-Shuhail

Pre-Processing
The 3 component data was recorded using 1 profile, hence we

got 96 traces in each record.

Before any processing could take place we had to separate the
H-1 and H-2 components.

Using VISUAL SUNT we successfully separated the
components and got only the V-3 component.
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Processing

» Then next was to pick the
first breaks.

» Using SeisOPT Picker we
were able to get the first
arrivals.

» It was difficult to find the
first break when the shot was
furthest from the sand.

Processing

> For modeling we used
SeisOPT@2D.

> Before modeling the data
we had to check the first
arrivals with respect to
the other shots.
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Interpretation

First model that we obtain has its parameters
automatically calculated.

Then we run it ten more times while changing one
of the parameters.

Finally we take the 3 least error models.

Interpretation

Best Models

Velocity Model

| ‘]\ .jfm-;"m— R :

] 50 100 150
Distance, m

(a) Error: 4.872072e-006

T
1000 2000 3000
—

Velocity Model

2 U EASE

Elevation, m

(b) Error:5.523698e-006

(c) Error:4.934083e-006

Velocity, m's

10



Interpretation

Velocity Model
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GEO-ELECTRIC PART

» BACKGROUND

» INSTRUMENTS USED

» GEOMETRY PARAMETERS

» PARAMETERS AND MEASUREMENTS

Hassan Al Ramadhan

BACKGROUND

Principle: transmitting a DC current “I” through two
electrodes and measuring a voltage “V” with two other
electrodes

Apparent resistivity: , K depending on the
electrode separation

Detects many kinds of features
— layering

— folds, faults

— bedrock

— voids and cavities
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SURVEY STRATEGY

Resistivity mapping, constant separation traversing (CST)
used to determine lateral variations of resistivity. The

current and potential electrodes are maintained at a fixed
separation and moved along profiles

Vertical electrical sounding (VES):

used i the study of near-horizontal interfaces. The
electrode spread 1s progressively expanded about a centra
pomt

Resistivity tomography (ERT):

1s a mix between CST and VES. Also named electrical
imaging

Dr. Laurent Marescot, 2007

WENNER-SCHLUMBERGER ARRAY
 Sensitive to both horizontal & vertical changes

C, & Cg = current electrodes

Pu & Py = potential electrodes

n = the ratio of the distances between the C,- Py, and Py,- Py

19.01.2008
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Measures both resistivity and environmental studies,
chargeability (IP) groundwater investigation,

Two strings of cable with 24 civil engineering,
electrode

DC current of 2.5mA, 200 watts

Archaeology.
geotechnical investigations

SYSCAL Resistivity-meter

A current electrode Syscal R1 PLUS

GEOMETRY PARAMETERS

Number of electrodes=

A constant electrode spacing “a” =
Spread length “ L=

Depth of investigation=

Wenner-Schlumberger
Array
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PARAMETERS AND MEASUREMENTS

1) CREATE A SEQUENCE OF READING WITH
ELECTRE Il SOFTWARE.

PARAMETERS AND MEASUREMENTS

2) TAKING READINGS IN THE FIELD WITH
Syscal R1 Plus

19.01.2008
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PARAMETERS AND MEASUREMENTS

» Checking the internal transmitter battery of the SYSCAL.

» Checking the connection of these electrodes with the “RS
CHECK?” key, by spraying slight salty water around a
disconnected electrode.

» PARAMETERS AND MEASURMENTS
» PROCESSING

» INTERPERTATION (RES2Dinv)

» INTERPRETATION (RES1D)

Omar Ba-wazir
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PARAMETERS AND MEASUREMENTS

3) Transfer And Process The Data With
PROSYSII Software.

The main functions of the PROSYSII software are the following
» Data download:

Catrmrca

Ly T

B prosys Il Software

Communication  Processing  Wiew Tools Help 3

FEAGEE ) ‘SCAL mult electades

Elansy | B Spal| B Sp | B wvp |

“wWenner-Schlumberger 0,00 a0 0.0 o
‘wWenner-Schlumberger 0.00
‘wWenner-Schiumberger 0.00
“wenner-Schlumberger 0.00
‘wWenner-Schiumberger 0.00
‘wenner-Schlumberger 0.00
‘wWenner-Schlumberger 0.00
0.00
[ o.00 ]

0.00
‘wWenner-Schlumberger 0.00
‘wWenner-Schlumberger 0.00
‘wWenner-Schlumberger 0.00
‘wWenner-Schlumberger 0.00
‘wWenner-Schlumberger 0.00
‘wWenner-Schlumberger 5.00
wenner-Schlumberger 5.00
‘wWenner-Schlumberger 5.00
wenner-Schlumberger 5.00
‘wWenner-Schlumberger 5.00
Wenner-Schlumberger 5.00
‘wWenner-Schlumberger 5.00
‘wWenner-Schlumberger 5.00
‘wWenner-Schlumberger 5.00
‘wenner-Schiumberger 5.00

PARAMETERS AND MEASUREMENTS

*Numeric & graphic presentation:

E Prosys || Software

Fle Communication Processing Yiew Tock Help

RPpADH 8| TTL|R SYSCAL muli electodes
danay | [ Spal
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PROCESSING

* Processing ——» Filtering:

E Prosys |1 Softwi

File Commurication

oA

SYSCAL muli electodss

Filtering data
Min value Mar value
T
[1g67172 | pro  [10E227 ./ 0K
(1.000 Dev, (]999.000 Wenner-Schlumberger 115.00 160.00 13R.00 140.00 BE.23
:T’—QWQ M Wenner-Scthmbeéa 11500 150.00 130.00 135.00 64.25
7 Halp WennerSchlumberger 11800 140.00 12500 13000 .7
Wenner-Schlumberger 1500 130.00 12000 125.00 4650

Wenner-5chlumberger 12000 165.00 140,00 14500 131.27
WennerSchlumberger 12000 155.00 135.00 140,00 B3A7
Wenner-Schlumberger 12000 145,00 130,00 135.00 3874
243 WennerSchlumberger 12000 135.00 12500 130,00 A

PROCESSING

» Make a file readable by the interpretation software:

= Ham dufichier
3
B¥ Prosys Software arfitle for deta gt testlbin

e Communicston . View Tools el Type

& Upn... Elchoda sy Dipole Dikolz

Open kst fle.
kbl seel]  gpaz|  Gped) /
Ele F # Incason distonce

|
| W Alnng oround sirlses JF\esEdinvl

 Tue horzonmal

Dispiy options..
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PROCESSING
Vertical Electrical Sounding (VES):

«Click on " File| Extract and Save", then "Spreadsheet Sounding".
E Prosys |l Software

Ele Communication Processing View Todls .de\p

WPAB |0 TYHE|K

[

SYSCAL mul elecodes
Elangy| [ Spad| B Spa2| [ Spad| [ Spad| & Rho| B Dev| E M| B 5| Eve| EHh

Enter the X location (mid-point of the quadripoles, in meters).

r —— :
2 Extract sounding |L|‘E|E|
Sounding location [mid point] a0

Centered span window : g

[~ Keep non symmetrical quadiipoles

X Comc

INTERPRETATION
(RES2Dinv SOFTWARE)

Heasured fipparent Resistivity Psewdosection

Nl 4000

Caleulated Apparent Resistivity Pseudosection

Iteration 3 RMS error = 6.1 1
0.0 40,00
e

Inverse Hodel Resistivity Section
---ss,-“I:I s--ECI------
X n -

65.2 .6 129 RLA] 255
Resistivity in ahn.m

Unit electrode spacing 5.00 m.
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INTERPRETATION
(RES2Dinv SOFTWARE)

Bt b e = R D
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INTERPRETATION (RES1D)

® ® ©
Field data Model Calculated data (response of model B

i - 1
h1

1
50 ohm.m 1

M -p
R 2
101 e 450 chm.m 12 101

i o

p3 ===man: 2o
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S 108 i=SEs S
102 108 101 102 10%
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Comparison between data
\ A and C and modification ’
of model B
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INTERPRETATION (RES1D)

INTERPRETATION (RES1D)

Observed Field Data Calculated Data (Response of model B)

5 10 15 20 PE] 3B 40 5 50 10 152 25 30 35 40 45 50
AB2
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Integration

Elevation, m
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h_d 4.7 8.7 182 95.5 184 147 202
Urik electrode spacing 5.08 m.

Fesistivity in ohn.n

Conclusion

» Using two geophysical methods proves to be very useful in
interpreting the subsurface.

There were many models but we chose the one that agreed
with real structures and the surface geology seen during the
acquisition phase.

The Seismic and resistivity models agreed in some aspects
(bulging structure), but in other aspects they greatly
disagreed (middle outcrop).

19.01.2008
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