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Abstract

We will present results from a 1-km long, 2-D seismic reflection line across the Bennett Thrust Fault in the Indio Mountains of southwest
Texas, 34 kilometers southwest of Van Horn at the UTEP (University of Texas at EI Paso) Field Station. Active sources used in this survey
included 100 one-third-pound explosions and a higher frequency dataset produced from 500 sledge-hammer blows at the same 100 source
points (5 blows will be stacked at each source point). Receivers included 200 Reftek 125A (“Texan”) stand-alone seismometers.

The dominant regional lithologies comprise a transgressive sequence nearly 2 km in total stratigraphic thickness, formed by extensional
processes. The stratigraphic sequence is an analog for similar areas that are ideal for petroleum reservoirs, such as reservoirs off the coasts of
Brazil and Angola. The area is highly faulted with multiple fault generations. The youngest fault is a large northwest striking, southwest-side
down normal fault named the Indio Fault. The Indio Fault cuts a number of major thrust belts that formed during the northeast directed
thrusting during the Laramide Orogeny. We will be imaging the Bennett Thrust Fault, a northwest striking fault with a dip to the northeast. We
aim to determine the near-surface geometries of the Bennett Thrust Fault and accompanying rock units. While there are no petroleum plays in
the Indio Mountains region, imaging and understanding subsurface structural and lithological geometries and how that geometry directs
potential fluid flow has implications for other regions with petroleum plays.



TS =
. - - -

.
e WY T

Abstract Study Area and Regional Geology
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ODbjectives

1. Process, analyze and interpret the structural and

lithological geometries of the Bennett Thrust Fault
and accompanying rock units.
Identify  additional  hypothesized imbricate
faulting, as Page (2011) mapped previously
unknown imbricate faults In the area at the
surface.

Field Methods

Deploy 200 4.5 Hz seismometers attached to
Reftek Texan Data Recorders at a sampling rate of
2 ms along the 1.0 km line at 5.0 m intervals.
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Cox Sandstone

1-1300 The Cox Sandstone is a cross-bedded, fine to medium grained, quartz-arenite. The
sandstone is fairly resistant to weathering and is a ridge former. Pale yellow to white
sandstone mixed with iron-oxide stained grains is characteristic. Several lenses of
conglomerate-sandstone composed of rounded quartz, chert and limestone exist but are
not pervasive. Dark red shale units exist in the lower column. A 3 m thick, light gray
fossiliferous limestone is present.
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Bluff Mesa Formation
The Bluff Mesa is a fossiliferous, fine-grained to crystalline, gray limestone
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Yucca Formation

The Yucca formation can be divided into distinct upper and lower units. The lower
unit is a conglomerate with clasts composed of gray limestone and black, pink and white .
chert cemented by a fine-grained maroon sandstone matrix. The clasts range from a few Bennett Thrust Fault
millimeters to approximately 20 cm in size.

A sudden fining upward sequence of sandstone in the Yucca defines the base of the
upper unit, which consists of sandstone, shale, siltstone and limestone. The maroon
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Processing Workflow 3. Elevation Statics

Editing Fiow: Calculalte Datim

shot_gathers Spiking/Predictive Decon Esne Disk Data Input

Datian Statics Calculation*

. Delete Execute View Exit 2 PR sl ! ! ! ! ! ! ' ! ! ! ! ! ' ' ' ! Read data from other lines/surveys? ¥Yes Ho : : 3
HMinimum phase spikin : . .
1 Geometry ASSlgnment Disk Data Input <- Shots_Geom TYPE of dec:nvoiutlzﬁ o P P 9 Bt bt Rhots. Cacu Delete Execute View Exit Elevation or Refraction Elevation
U 3 - i i b - -
:;;z: zl::;;lgeé;rzzpzﬂll:?];[‘ Dec;n operator ?ngd t(:s) < & ] Propagate input file history Yes HNo Eat;ﬂ“ﬂstat;cs Ealﬂu;it;ﬂn Final datum elewvation 1316.526
= A user specifie aper? es (o} - : is ata Input <- obts_Geom
‘ Trace Muting <= R_AirWave SiE I ¥ : el SOt P = Replacement velocity 3000

Operator 'white noise' level(s) 0.1 - Interactive Data Access? Yes Ho Trace HMuting <= TOP_MUTE

2 Trace Editin and Parameter Selection : . Hindow rejection factor 2. £ A' W M Select primary trace header entry CDP bin number Trace Kill/Reverse <= KILL Databa$e math “,lethOd for Shot Holes Using Uphole Info
. g :utoma;fc ‘1;31’1 Control Time gate reference Time O ) - Ir ave Ute Select secondary trace header entry No trace header entry selected Trace Muting <= L_AirWave elevation statics
race Display § 3 5 3 — . .
l Get decon gates from the DATABASE? Yes Mo : T M t Sort orde-r list for datase-zt M/ Trace Muting <= R_AirHave NHO static method Elevations
- = o II Automatic Gain Control SELECT decon gate parameter file decon—qate 4 Op u e Rez;e:;:td;l:am:muitfp:: (t:l]lm:;ik" Y:]:orl};o EIJ ik iﬂqurEdiﬂt ive Decon <= decml_l;[ate Length of smoother 299
3. Elevatlon Statlc CorrECtlonS Application mode BPPLY Output traces or filters Hormal decon output E— DeCOn Ga‘te Process trace headers only? Yes Ho Datum Statics Apply Processing DATUH NHMO DATUH
Type of BAGC scalar HERH Anpl band filt ft d o Yes No ] Disk Data Output -> Stati Sorted_3000
‘ AGC operator length 2100. FREY o Saltpasd f1diar aoral. avond 1 Override input data's sample interval? Yes No 15 ala Uuiput - AL1Ccs_~orled Run ID 01
BASIS for scalar application Centered Bandpass filter frequency wvalues 3-10-15-30 — -
Exclude har(.i zeroes? Yes HNo Re—apply trace mute after decon? Yes NNo i KI I Ied Traces
Robust Scaling? Yes HNo
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7. Dlp MOVEOUt COFFECtIOﬂS (DMO) ~ = 3 = = B = === E = - - = = = T — | Harning >> This menu is obsolete. Please use the new 2D Supergather Absolute offset of first bin center 50.
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9. V6|OCIty ManlpU|atIOn : = = : £ 3 = § i . B3 Eherbs R === s St as | S R G = Haximum center cdp number 1401 Humb f sembl lculati 50
et == 3 = » - = = = = oo || == = ET = . e = SsllsszisSy SR p er of s ance calculations
l 3200 — 7‘.; : —;f 2 = T = =% = ""4 3200 — |- ’;L'{_;:; ;\_‘ o _,: : S | —'f:"“"::._é R ?_-'-- . Cdp increment 5 Sembhlance velocity axis Equal Velocity
: : 3400—: e - = = — aqoo——:ct__%f:'.,in-:i = C = .-:f-' {{%;E—,‘_g_ o= cdpns to combine 3 Semblance sample rate 20.
10_ Tlme to Depth ConverS|On 3500 :', = f;__::: : § ‘ 3 ? = ,'%_ saoo—-;.'_..,?{':"; _.::i,- = = ,::; ?:{":‘::5;17‘: :é_? Semblance calculation window 40.
3800 — = == =" z = === 3500 — ;;f.‘s'_: = -{§ i ":r; = Velocity Analysis Humber of stack velocity functions 11
————— - — - 7 — e e =S Select display DEVICE This Screen Number of CDPS per stack strip 5
Table to store wvelocity picks vel 3000 _HIGH Scale stacks by number of live samples summed Yes No
5. Normal Moveout Corrections (NMO LR e 4 e Sk g e *
. Perform residual velocity analysis? NONE TIME DEPTH Velocity variation at time 0 500.
___ Set which items are visible? Yes HNo Velocity wvariation at maximum time 1500.
Editing Fiow: NHO OG HHH@E oo By Ay Set semblance scaling and autosnap parameters? Yes HNo Semblance normalization mode Ho Scaling
Delete Fxecnte View Pick/apply a mute? NONE TOP BASE EOTH Get guide function from an existing parameter tabhle? Yes Ho
- - . - - Gather offset Top mute table TOP_MUTE Guide minimum value 1500.
Disk Data Input <- Statiecs_Sorted_3000 TYPE of filter = 1“';[1& Filter Wits kapar lendti 920 Guide maximm time value 4000.
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Read data from other lines/surveys? ¥Yez Ho " - Hear offset hin 2.5
Select dataset DHO_HIGH_w_DBFiles Add Delete Execute View Exit Bin increment 90 .
Propagate input file history Yes MNo . o . ] ]
Trace read option Sort | Disk Data Input DHO_HIGH w_DBFiles Hax imum number of bins 3990
Interactive Data Access? Yes Ho Trace Binnin
: . g Use absolute wvalue of offset? Yes MNo
Select primary trace header entry CDP bin mumber D-Elt-ElhElEEj"HE-El[lE]f Transfer
Select secondary trace header entry  BAbsolute walue of offset . Set offset header to binned center? Yas HNo
Select tertiary trace header entry Ho trace header entry selected Disk Data UUtPut ->» DMO_HIGH w_ Headers
Sort order list for dataset a Disk Data Input <- DHO_HIGH w_Headers|
Presort in memory or on disk? Hemory . : CDP
Read the data multiple times? ves  Ho E(jﬂ]’ﬂ“ﬂﬂ Offset DHO Hll]nlnl;[ . 192 M2 iz M3 ez sz ez 17z B2 %2 202 212 T2z 1232 1282 122 1262 772 282 Az 302 131z 192 13 19@2 32 12 12 1362 1982
Process trace headers only? Yes HNo Disk Data Output -> DHMO_HIGH_Binned DMO StackESee e e A T T ot S R
Override input data's sample interwval? Y=z Ho . . 200 — | RIS N T I e < = e
Disk Data Input <- DMO HIGH Binned | =SS :
400 — —= —_— . —
> e -
rrace Bimmine B CDP /S Ensemh. le Stack Rk = i
Header entry to bhin Absolute walue of offset Traﬂe DlE];'_IlEl‘_'-,!F LahE]_ 800—- ; -.'f__“‘- jg—\_' -_-f
Binned header entry DHOOFF Trace DiﬂplaY B —':'g-
Binned entry format Real ] 1000__g2_3.: = ":;_
Header entry bin centers 2.5-997.5(10) Disk Data Output -> I MO_HIGH_Stack B S
Binned header entry walues 2.5-997.5(10) | EE —~ v "
Set OFFSET and AOFFSET headers to bin center? ¥Yes HNo 1400 — —— ‘
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Disk Data Input . 4 :
Disk Dala Input Read data from other lines/surveys? Yes Ho o e
Read data from other 1lines/surwveys? Tes Mo gelect dataset DHO_HIGH_Binned :E; 2000 — 2
Select dataset DHO HIGH w Headers Propagate input file history Yes NNo ’g 2200_ ' s
Propagate input file history Yes HNo Trace read option sort - - 5 i
Trace read option sort Interactive Data Access? Yes Ho 2400 — > S
Interactive Data Access? fes Mo Select primary trace header entry CDP bhin mmber 2600— 2 el
Select primary trace header entry Offset bin for DHO Select secondary trace header entry Ho trace header entry selected g g 5 : '1__::'-
Select secondary trace header entry  CDP bin mmber Sort order list for dataset “f e :: TR
Select tertiary trace header entry Ho trace header entry selected Presort in memory or on disk? Hemory 3000 — s 3 ==
sort order list for dataset “irf Read the data multiple times? ves HNo ool i3 . = X et
Presort in memory or on disk? Hemory Process trace headers only? Yes Ho 1 : % 0T es .
Read the data multiple times? Yes Ho Ooverride input data's sample interval? Yes HNo 3400__ I 250m I .s"
Process trace headers only? ¥es Ho 3600—— Vertical Exaggeration: 25x . E-d
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9. Velocity Manipulation

Editing Filow:

Vefocily Manipuialtion

Delete Execute

View Exit

Felocity Manipulation+*

l Velocity Manipulation* <= wel_3000_HIGH

Type of welocity table to input
Get welocity table from database?
Select input welocity database entry

Type of parameter table to output
Select output welocity database entry
Type of RHS to interwval conwversion

Clip output welocities?

Stacking (RMS) Velocity
Yes No
vel_ 3000_HIGH

Editing Flow: Time to Depth

Delete Execute View
Disk Data Input «<- Stack_FX_Enhance

Time/Depth Conwversion <= wel
Trace Display Label
Trace Display

Average Velocity in depth
vel
Smoothed gradients

Yes Ho

Conversion direction

Combine a second welocity table with the first? Yes HoO

Resample the input welocity tahle(s)? Ye=s Ho

shift or stretch the input welocity table? Tes Ho Time/Deplth Conversion .
Adjust wvelocities to the final datum? Yes Ho Time-to-DEPTH

Haximmn frequency of interest (in Hz) 0.
Percent welocity scale factor 100,

Spatially resample the welocity table? Yes Ho Type of velocity table to use Average Uelocity in depth
output a single awverage welocity table? Yes No L.
Smooth velocity field? ves  No Get welocities from DATABASE? Yes No
Time step sizes for the output wvelocity table 30. SELECT WVelocity Parameter File vel
Adjust output welocities by percentages? Ye=s Ho Convert HMutes? Yes HNo

Future Processing

Process the higher frequency dataset comprising of the sledge hammer
blows using the processing flow described.

* The region lacks a weathered-layer, therefore refraction static corrections

may not be a necessary process. However, refraction statics could better

constrain a subsurface image.
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8. Poststack Signal Enhancement
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