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Now tool for (non petroleum)

geologist
e Up to 90 th, reflection was (only) used for

oil prospecting for economic reasons

 This method became much more affordable
for water, geotechnical investigations

* New digital seismograph
« Powerful personal computer
 |Inexpensive processing software



Reflexion seismic
usual applications

e OIl (From 1920 th)

e Deep water prospecting

* Deep geotechnical investigation
e High velocity layer on surface



Summary

* Principle
 Equipment
. Processing

« Examples
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Reflection VS refraction

* + Depth of investigation
* + Complex geology
locity inversion




Equipment

« Geophones

e Seismic cables
e Seismograph

* Roll along

e Energy source









Seismic cables




Seismograph

24 — 120 channels
Digital

Reliable

Screen control
(Autocorrelation)
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e Sledge Hammer
 Drop weight
 Explosives

e Buffalo gun

* Vibrator
















Step 1.
SEG2 format to Seismic
Unix conversion
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Seismic file structure

SEGY File structure
3200 bytes EBCDIC text header
400 bytes binary header

24.0 bytes trace 1 header 240 bytes trace 2 header
seismic trace 1 data seismic trace 2 data

249 by_tes trace 2 header 240 bytes trace 3 header
seismic trace 2 data seismic trace 3 data

SU File structure Trace length = trace header 240
240 bytes trace 1 header bytes + Nb Sample * 4 bytes

seismic trace 1 data

SEG-Y
1 [ T O[O O

EBCDIC Binary H1 Data 1 H2  Data 2 H3 Data3 H4 Data 4

SU
[ T [ O [ [

H1 Datal H2 Data 2 H3 Data 3 H4 Data 4 H5 Data 5



Step 2: Geometry
Input In trace header
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Step 3: Frequency
spectrum and
filtering



“M yisual SUNT 7.3 Pro; C: mmmm\ajm_ggn su 21,07.2004 09:40:16

F=Is Display Gption dal SUNT Ltilities  Processing
= B |8 J!!DDIEIO! 3'JJ'I-i ydkd JH!§3I_|><IP D|—>!lJi! M| D] ® ] - 1000
_I 2.2 _1 |Wiggl J_] Ine ]24 Record |1 g 1 iz4 W Tips | °%% PressF1 for Help

Moal | »

L

e ——————

~ SUSPECTRE 2 - Spectrum Analysis |;||E|E|

File: aire_geosu , Trace: 3to 18, Time: 3 to 167 [ms]

= Amplitude

| | | i
00 1000 1100 1200

‘4 démarrer



A

=| B || 8|00 = |®|30|hl?|?| |Hl=[m| ] F |D|->|l|1|l]|T|@| | tar
J| 2 +| [ wiggle _TL Iner. |24 Recard |1 |I - [24 W Tips | ©%° PressF1 for Help
NN EERANENNENEE NS EEEERNNEERNEEEEEEE
S e 2R R RN st a2 R S RRERNNNEER
iy s NS NURREREEE 1I=5==I 240 RSE RN AR NRNEER
e FELL S PG S=r3desaliedy iyl
EEX2edSSttdeasss = ST
Foma P2 2553 00 P by 2323333233233
llliijjlillliiljliiiiii !BBJiniilli $3i733353:
EPYTRE | e e L) s
lilii!iiii!«!izi':iﬁﬁfﬁ B‘izitiii'}iii:i e
l‘ll!l!ii!i!«!i! | 8252233133322 23 FF A m L |
RESEREEIE | __ <N REREIE IR ITAS 2 F
ESEAETNEE - =
Ao e | il
P st EE b b o on oo vmmes | | D T332 S SREILT LTI |
SRBREENE | T 3 T35SI 33T
AREEERE >33 7333322232330 3233
SEERREEE L e E 2221333333832y de
VLD L[ e e 5 | (23T 1S 8233302083 0FFI
C\SUNT\L i\ 5_gen.£u fuanf [ Fma gein e 4 —— CASUNT\data\filt_150_175_425 450 su 1000 "1"133: 0

-Irl——uli-—l—v——

Pt F h
[“Wyi.. R & €

R

s demarrer

Height 1] .
& AN e

OB 5D



SORT

Traces must be sorted by CDP
instead Shot to continue the processing
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Step 4: Velocity scan
You must select a SORTED file

There are any many tools to
determine NMO velocities:
-Constant velocity scan
-Semblance

-Hyperbola fitting
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1 column: 1 velocity for the first CDP group
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Normal Move Out

Velocity determination Is a great
challenge in Reflection seismic
processing.

Particularly with high resolution shallow
seismic



Now we can STACK (add)
traces with the same CDP
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Now we can see the STACKED section!
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Post stack processing

Filtering
Deconvolution
Migration

Trace mix
Residual statics
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Time to depth conversion

requires a velocity model to convert time
to depth



=| B IIHIDDI%IQIJ"II 2lelelH[an| <] o<k s M5 O ®] we-1om
J| 2.7 J ivwgm & + variable j Incr.[102 Record [1 Trace 1 to (102 W Tips Press F1 for Help

W 7 I 17 |27 [ 37 | 47 |57 I &7 |77 | a7 (R=Fs [

||||||||%§|;|;|IHHH NI L g L I

i m|u|-|<|-|;|?| =] I |
o o (L e
e B Q, Q _ il
A e
T i ;
) ——————4 b
e
) e e i |
Interyal velocities for SUTTOZ r -
R S S e, R '
Copy_|
il T ,
Ll RIS -

atahaire_s _mix.su 1000 i




@l oo 2

™ ¥isua M Pro : C:\SUMT\datalaire stack 07.2004 10:53:4 L I:IE]

LLI|

o =8| Bln=S(@ rE:(?ElH & w < Lo s W= S w100
- | 27 = | |wiggle + variable are - Incr. 102 Recard |1 Trace |1 to 102 v Tipz Press F1 for Help

bl W 7 la7 1z 3w a7 st ler l7r law law |

n

| | | | | | | | | | ‘ | | | J ] | ‘ | = “® Visual SUNT ¥elocity model and depth conversion v1.1
329E12RRAD2323309%2Y; L = =
F T e slel <] S
;} { )} F { ; } -.} E ? r } ‘c LJ' '[ EI' ] ? ? jj‘iﬂ'u'ﬂ.q\. welocity madel T Average Velocty T 'urelucrtymap T Time to depth
, § i J ! f 1' E ] i 1 I [r } ‘IF 2 é ; T%? (’”A‘”‘! I(««(‘( Drigplay | Save WhF Copy to Clipboard |
L =
ESSELSAEARRIS NI IRAREAE: é::ii!l!lllll!!iﬁi iy
L B — [
FESEASNAEARINARANNAEEED %‘,‘««Bjj} ;
HEs Rl .
15132300 IREE 3R EAATAN0E Hi!mliii‘ffffff
SE2IEIARSEARERERTRNNRRRIN TG 0TH
R E’éﬁssmssss!«m
s g
RSN RN RERIRT ! N 100 A
RARSRARRRRRARRANERNEARIR!I | I RS S S




o =8| Bln=S(@ rE:(?ElH & w < Lo s W= S w100

] j| 27 ﬂ | wiggle + variable are w| Imorfi02  Resord [1 Trace 1 to [0z W Tips Press F1 for Help
B3 W 7 117 l2r I3 147 Is7 ler Iy7 ls7 lg7 |- . . - s e
. | | | | | | | | | | ‘ | | | J ] | ‘ | = 'J'isual SUNT Velocity model and eth conversion v1.1 _EJ‘
JIF4REE32329300%2). Qe . -
| SL i e T LT ey salml<als /<]
; } { )} F { ; } -.} E ? r } ‘c LJ' '[ EI' ] ? ? “({({.,('\jjtﬂqﬂﬁ\. welocity madel T Average Velocity T Welocity map T Time to depth
L BT O e e ] R e | s |
N SRERRNRNARERATSIINEPTIRIUM s _
NIRRT RRRTEILIL 22254003 IR | o o s | [esunTustaare_stack 250 |
i é- i Tii 1 jl i ? ; §' £ (; I } } T é { { i L 5 [ l‘; ) ‘elocity model file | |C:'ISLINT1data‘Laire_snr1.NMO | LAY
i =
/ } i 5 i E E $ i E 'i é é E ; j’ ? % i ; 5{?! ___._cﬁ,‘-cr (Bjjizg!!!é [ Constant velocity Prafil tatal depth 100 -
> WinDepth 2.3 X
i % ? ?{ k i g { { é g' E é { i% i E ¥ ‘: IE ; <}_ i \ii) CHASUNTYdakah aire_stack 7.5 442272b has been recorded
S .
SESIEIERES IR IRNCEAISINY m—
EEERNSERSS AR ARRINNNNESS! " Constant Inerval Velocity
1' E % g % E zr ]} E g ; f; J { i ‘E ’f ? E z; } % ‘elocity with Linear Increase
CASUNTdatavaire stack.su 1000 g { E % ! g E%{‘i IHFD _
EREENRNNEEEENEEEEEENRENENNNNEEEEEEENE
Start Time to depth C




"”IU' al_SUNT 7.3 Pro : C:\SUNTAdatalaire_stack Z.5U 21.07.2004 11:14:34

= B Il'IHIDDI Iﬁliﬂlhl?l?l |H|§| | ¥ | |D|->III1IIIIT|®| | o
J| J |w1 j |n-:r.|1|:|2 Record |1 Trace |1 to (102 W Tips  1S5° PressFi for Help

v 7 |37 | a7 [ 1

||||||H||HHH|||||J|||||H \|||HH|||H||||HHHI|||H|J|||JHJHHHHJJHH AR atAmwMaManmwamMammmWoE
NS e s S [ [ HHH
M s |
el el : i
RSl e %
R B o powonh 1 oo
e 1 Lo
sl i e @?ﬁ%ﬁ%&{ﬂﬁﬁéﬁ]}%]]ﬁf?%?
AR e e il Uiiﬁ et Jﬂiﬂiﬂiﬁﬂi
Sl s i IR
Rl e e HRH{BBS}%?{@??
: s I SN RS
fiE L
Rl s S
B =l
: g e R M ! i
i iiim”*'{ i ?@:««RHJ”’NI!11&22««41 Jillmﬁiﬂ ]D]iﬂ#&&i&ﬁ i*h"‘ _




Examples




* Ty

- et



Shot and trace spacing 5m,
Energy Vibrator, 48 channels
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e Geophone spacing 1 m Fold 24
 Energy Sledge hammer
e |nvestigation depth 20 m
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Rhone valley (CH): 2 m/trace, Buffalo gun fold 24
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Morocco




5 vibrators, 15 m spacing, 60 channels,
12 geophones / string Scope: deep water
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Quetta (Pakistan)




Shot/geophone spacing 5 m,
Energy 1 vibrator, 60 channels
Scope: deep water
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Vibrators Litton (Morocco)
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