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Research Objective

* To use microseismic reflections for imaging
the subsurface

* Immediate goal

— ldentify reflections and stack event windows to

* decrease data size
* enhance S/N ratio and boost reflections
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The Bossier Play Wells
 Dowdy Ranch Field, Texas

e I—I

 Natural Gas field since
the 1970’s.

* Five sand units: Taylor,
Shelly, Moore, Bonner,
and York

« APC Anderson#2 as
hydrofracture treatment
well and APC Anderson
#1 as a monitoring well
(twelve 3 component
geophones )
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What we have

* Recordings with no fracturing treatment
(background)

* Recordings from the fracturing treatments in the
York and Bonner sands

* A spreadsheet of picked and located events in
each (York and Bonner)

* A sonic log from monitoring well

Events used in this work are from the Bonner sand
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Key assumption

Several microseisms can arise from the same or
proximate subsurface locations and produce
nearly identical seismogrames.

Justification

Most hydraulic fracture microseisms have been
observed to have the same source mechanism:
reactivated slippages on faults.
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Key assumption

Close events have nearly identical seismograms
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Strategy

* |dentify and align multiplets (replicas) of
waveforms

» Stack to increase S/N ratio and possibly see
reflections
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Method

Adapted from earthquake seismology
1. Select master event

Find replicas using cross-correlations
Stack the cross-correlations

Find peak locations

Align the multiplets

Stack

S i
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Running window cross correlation

UL
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Master waveform

Event Window

Showing only one trace for simplicity
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Running window cross correlation

i

Cross-correlation result
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Running window cross correlation
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Cross-correlation result
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Running window cross correlation
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Cross-correlation result
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Running window cross correlation

Cross-correlation result
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Running window cross correlation
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Cross-correlation result
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Cross-correlation result

e Ty PP QU P Pon WOURSP Y SV Sy

2 2. i A AASAAA 2hen - A A

ge

At
(YYVOUPTYVVOY Ad s AA re Amb
VVV V=V VvV TVVUVVY v \J

PPy TV AlA AAGAA.- SAAAA AN A

;
A AAAANA A A A A A

AN LAY - DI gy
[ W VIVISEIPYIY 5 PV IVVYVY VTV VYN

AlAdasnni-atARahAscssdssdAaAAbdaAad A AMMAAAA doAR At An & SARAnhAASSAA
y V v v A et A4 v vyv hAAd vy yw A4 \a 4 VRS \A2AGEAASS LA A

Py PP Iw v A R 2 A ~an\A o
V/ V AN

N AAAAAN, .
o)

~adAcsonm da AAA LAt oo,

Ananaied Aomnite aAA-AteA o AL AR
' v V

hassassasps pha st amaprspma pAPAS

AAAARALAA
v

JoquInNN [2uuey)

VPV PP VY VIV SV T VV Y S ‘“ A s A fa o amd o st o, Aol A A AL 00 A AMA Aol At paq o
\an VAl v v \ ey v
e baamB. A AR A e ap oD B pBANE S ol ' A A, 2l A s Acsbase Aoaca Bsa A AR A A ABeadnsad P
v v v 2 an e \J AV v
.. VSOOI PY Y Y - el AAAAAA AndA A DY W VW P PV Y VY VT Y vy
-t 1 vV vy v v v v W vV V
AMmada A o atm o Aa Ao A, PV VY PN [Aaaptan Ae, PUSREPPW WV Wepoven V PV OCGPIPYRN PUGIGSUY WA
V v V \ a0
o] A Py S Py b A Al A A madl y ada AL PURY VOGPV P TIVOY YO ST e VY “..AA A AAAL Addea AR Blba
v v v v v
AL LRARAMALAL LS AAL AAL madd Ad ‘A‘ PN P VTGP PSPY Py YT OV Y B 2 sAAAA A 20 AR At AALA DA S AL ot Aa an
VVVIFVW VAR Vv LR A A, V \ an a4 v ViV A A 4 vy 8 8 ASEAA J N VAAAAAN/ A
Py SN PV PP POW | VOPSINTY W WY Y WYY § YWYy | A heo p AAA LS AL PO, And- sl
N \ V \ v

NASUAVALN NP AL LTIV RARAMUSOTIY AL A
-

ot

MR IRSGUIAIR 4 PRy
\ v \

2ol At A a b A AGe o bt Aa A A a s AnAsns Al o A T
VA vV v A\

AAAAAAN { F AR AR ARG/ W AN P VA

y M‘A‘A POV PPy VP Ry VY YWy TYY |
\AaAN/ A/ \Aa/ VRA/ VAAS

0 0.1 0.2 0.3 0.4
Time (s)

STANFORD

EXPLORATION PROJECT




Stacked cross-correlation
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Cross-correlation peak
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Stacked cross-correlation peak
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Stack of alighed event windows

o 2 gl bt
- o

v - v
o-‘ — AA AR A A A o
vy v

reflection?

Co 2 -
o= R R -

0c

Gl
s
3
i
}
r
z
r
l
i

Joquny [puuey)
}

01
r




STANFORD

EXPLORATION PROJECT

Individual windows
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Individual windows
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Individual windows
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Individual windows
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Individual windows

EXPLORATION PROJECT|
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Conclusions

 We identified and stacked some multiplets
and their reflections

e Stacked multiplets and reflections are not as
strong on the stack as they appeared on
specific individual event windows

* Misalighment issues
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Future work

* Dealing with misalignment
— Use fractional sample shifts

— Introduce trace-by-trace variable shifts (warping)
of multiplets to account for small source location
changes

— Apply warping to reflections as well
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Thank you!
Comments?




Summary

* Our ultimate goal is to use microseismic
reflections to image the subsurface

 We have successfully identified and stacked
multiplets and their reflections

* We still need to work on some alignment
problems to further enhance S/N ratio and
boost reflections
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