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1. Introduction
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1.2 Summary of the Field

Well map distribution and net sand thickness of
the York Ss Tennessee Colony field
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* From 11 wells drilled
based on only the
interpretation of
conventional 2D and 3D
seismic only 5 wells
present thicknesses larger
than 50’ at the York level.

«Can other type of
geophysical data help us to
diminish the uncertainty

. when planning new

+  development wells?




1.2.1 W-E Structural dip cross section

Tennessee Colony field
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1.2.2 N-S Structural strike cross section

Tennessee Colony. field
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1.3 Problem

« The analysis of the conventional 3D seismic and attribute
extraction (amplitude extraction and AVO), have proved to
be not reliable in showing the actual distribution of the York
sand at the Bossier Fm., because:

1. Sand/shale contrast is subtle

»Small P impedance contrast
»Class IIP/Il AVO response

2. Seismic data unsuitable for AVO attribute extraction
»Poor far offset SNR
»Low frequency content
»Noise (multiples)
»Tuning effects



1.4 Objective

 The objective of this research is to test the capabilities and
the reliability of interval Vp/Vs extraction from the
conventional 3D and 3C-3D seismic interpretations as an
effective lithology indicator.



2. Geology of the area



2.1 Structural and tectonic elements from the
East Texas Basm
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2.2 Stratigraphy of the East Texas Basin
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Data set




3.1 Availabe data

£y
T3,
= -

“IRr yall A2-e

J‘,.,J y 5 le
‘w. y@
ZEL A1 -

.Gmgory A1l
Rayall B3.€-1" -¢-Gregory A4

Gregory A3
Royall C3R@ -?

Fr
y o

. . Toole A «
"r‘Gregory A2

. One 3D conventional
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4. Petropnysics




Question

 From the well logs analysis, Is there any physical attribute
(acoustic Impedance, Vp/Vs, density), that can be
extracted from the seismic and be considered as a good

lithology indicator?
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4.2 Vp/Vs vs. P impedance plot
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4.3 Vp/Vs vs. Density plot
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4.4 Comparison of crossplots between wells TDCA1
and TOOLEA1
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ANswer

A/. From the crossplots | conclude that density and Vp/Vs
ratio could be used as lithology indicators.

Taking into the low reliability of attribute extraction from the
conventional 3D seismic and that density Is a difficult
attribute to extract from the seismic, | propose that a good
alternative to identify lithology is a Vp/Vs extraction from a
join interpretation of the conventional 3D and the 3C-3D
seismic data.



5. Preliminary conventional
3D and 3C-3D Registration



Question

e |S It possible that interval Vp/Vs ratio, attribute extracted
from the registration and interpretation of conventional 3D
and 3C-3D be a reliable lithology indicator and diminish the
uncertainty when looking for the York sands In the
Tennessee colony area?



5.1 Work flow chart for interval Vp/Vs estimation
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PP seismic data fair field process 2005
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PS seismic data Donatello 3C-3D survey
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Comparison between original and filtered PS sections
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Royall C3R original and despiked logs (density and

sonic logs

- PROMC Modelling Window (Well: ROYALL C3R_new) (PROMC CES8\R3.1) (Nowv 19, 2009 7:35) [==)(x]
File Edit Horizon View Database Window Hel,
Ale E zon View D w 2P | Hnmpson-RUSSELL
¥ eQggg O=2F -
ROYALL C3R_new
Data Manager (#-756695.571t, y=11540838.671t) Elevation: kh-2541t, surface-225ft, SRD: 0ft
| PP Time . ] TVD(ft)
5 (ms) CALIN Gamma Ray_1 *Density_Mft_101 *P-wave_corr_RC3 *S-wave_corr_RC3 Computed Reflectiv Computed Vp/ivs Computed Impedan from
Domain - 5 in 24 0 APl 150 1.5 gice 3 5000 ftls 25000 2500 fi's 12500 -D1  unitess 0.1 1 unitless 3 0 (ft/s) 60000 SITEED
Open Well ... E: ¢ % =3 =
700 i t ==
Wavelet : + ] % e S 3000
i
1
Seismic  / Sad Ig—:{_ ‘!;?f— - ﬁ
g By, £ = b
Logs = 900 3 : ¥ 5 ‘% 1
— ] SE= _:ﬁ__ﬁ : * = i 4000
1000 - —n i
Check Shot... } % 3
= —— — : =
Correlate 1100 = “
= = IL& - s000
Fick Horizon 1200 = e =
— I e I i n 1
ssplot ... — — e e g —
L 1300 3% 7 == - 6000
I | I T o | z ¥
Edit Logs ! ! ; ] I -
1400 = : E ] X :
e 7000
FRM ... "".E}-__J
1500 ] 2
Math ... ! ; !
:  s000 =
Transforms... U = F
| =
1 T -
Undo ... 1700 H I I = T I } I = 9000
Synthetic £ 1800 ¥ ) i = =
- i = i 7 [ 10000
1900
L - : | 1
— 11000
2100 = = = - = 12000
} = i = = — [
2200 = =
Es 13000
2300 B ?
= ‘_ﬁ 14000
2400 T =
=il T 15000
2500 } ﬁ
: sEESEss <
2600 23 ] = 16000
i
LA T
1 al T t
2700 1= — : : = = , = i
Track 5 Track 1 Track 2 Track 3 | Tracke | Track 7 Track 8 |
] | =]

Tl Pt s Pt il I D



Synthetic tie conventional 3D seismic
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Synthetic tie 3C-3D seismic

O PROMC Modelling Window (Well: ROYALL C3R_new) (PROMC CE8\R3.1) (Nov 19, 2009 7:24)

=l=]x]

hle Edit Horizon Wiew Databaze Window

Help

¥ sQuag == 2

Honesoe R

ROYALL C3R_new
(x=756695.57Tt, y=11540838.671t) Elevation: kh=254ft, surface=225ft, SRD: 0t

Data Manager

8 T . PP_S1at WVIL 5003000 | ps_Stat, Wit 1200~4300 | WaveD | PR well Wit 500-3 [
caLn Gamma Ray_1 *Density_MfL_101  *P, it x v "
Domain ; {ms) 2 20 @ e Y_] - ngc e N P5_Stat WviL 12004300 wavelet ime response "|_' i PP_Stat_Wvit_500- 3000]. PP_well_WvIt_500 3unuL PS_Stat_Wvit_1200 430_/I
e T 1.00 2 g PS_wiell_Wvit_1200-4300 - wavelet time response i
Open Well ... —— ' = = & | Amplitude - i g
750 == £ Y i
2
Wavelet . 3 T 0.7s 20 ! EY
1000 = 1 £l D& E
Seismic ¢ = 0.50 I A £
: H 34 =
- == H =
Logs  / 1250 E ; : wzs H %
M 0
: g : - 3
Check Shot... i = 1 u
1500 44% s 0 &-_ i
Correlate ol | H i |
n -0.25 / 4 § -0.50
Pick Horizon 1750 7 & \ i
_% i \ = A ~d
I H | | l -
Crosspiot ... § 1 st = == n Wel lll \ =2 T A=A 55 T T T
SSpio 2000 H-- 00 75 a0 25 25 50 75 H 00 75 5 23 50 7
- = - - : ‘
e : EEEE Statistical Wavelet | Wavelet  mem
2290 == - H
FRM ... 3 — PP_Stat Wvit 500-3000| ps_Stat_wvit_1200-4300 , waved | PP,WE'LWV'LSUM_/i o PP_Stat Wit 500-3000 | PP_well Wit 500-3000 | PS_Stat_Wvit_1200-430 _/I
Math ... = PS_Stat_Wvit_1200-4300 - wavelel amplitude and I 5 [
2500 H phase response 2 H PS_well_Wvit_1200-4300 - wavelet o
1 7 | Phase (degrees) ][] amplitude and phase response El
Transforms... . 0.075 [ 200 - Amplitude Phase (degrees) ®
2750+ £l 260 =
=
Undo .. H e g0 0.050 - g
T 7 100 =0 2
Synthetic ; - m z| 100 2
3000 H 0.050 | 2 H
- =i < O =
z
EEE =5 = il o u Fo EJ
3250 - 0 0.025 - 3
| 0.025 - m
H 4 |-100 O [-100
3500 4 : |
o : o L 200 i 50 75 100 12'_5_200
3750 1 = 0 25 50 75 100 125 u
1 | Frequency (Hz) i [ S (134
4000 15 Legend H Legend
’— PS_Stat_Wvit_1200-4300 —— Phase (avg: 0) = r P3_well_WvIt_1200-4300 —— Phase (avg: -98) ‘
LA T 0
| L — - - .- | EEEEF FEFEILiTORE e
e 7 e e S B EEE AR LR AR A R S PERFHSS| hd
Track 5 | Track1 Track 2 Track 3 Track 4 | Track6 | Track7 | PS_vol_Mig_0624 BPF 4-1-20-2|  Tops
k] ] [

Snap to: Snap Peak{Trough — | Wavelet: PS_Stat Wvit_1200-4300 — |

ok |

Auto Stretch /| Stretch | Clear Picks Reset | cancel

wy | e Correlation: 70%

erform stretching of a log

Well Databhase: Donatello ' WDB



Vp, Vs Density and Vp/Vs Models generated from the
well RC3R
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Comparison between PP and PS sections the ILN
1227 PS time domain
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Future Work

1. Validate the registration with the generation of full wave form synthetics and the
multicomponent VSP data.

2. Interpreting the interest horizons in the PS Volume, generate isochrons and interval
Vp/Vs.

3. If possible, do an inversion.

4. Conclusions.



Thanks!
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