
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-2827-8 

4th EAGE Passive Seismic 
Workshop 2013 

Amsterdam, Netherlands 
17 - 20 March 2013 

 

 

 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2013) by the European Association of Geoscientists & Engineers (EAGE) 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2016) 
  
For permission requests, please contact by the European Association of Geoscientists & Engineers (EAGE) 
at the address below. 
  
European Association of Geoscientists & Engineers (EAGE) 
PO Box 59 
3990 DB Houten 
The Netherlands 
 
Phone:  +31 88 995 5055 
Fax:  +31 30 634 3524 
 
eage@eage.org 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2633 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
 
 

PS02 MICROSEISMIC APPLICATIONS USING DAS ................................................................................................... 1
S.G. Karam, P. Webster, K. Hornman, P.G.E. Lumens, A. Franzen, F. Kindy, M. Chiali, S. Busaidi 

 

PS03 BANDWITH COUPLING ISSUES IN RECORDING PASSIVE SEISMICITY ................................................... 6
A. Wuestefeld, A.M. Baig, T.I. Urbancic, M. Prince 

 

PS04 LONG BEACH 3D SEISMIC SURVEY: DATA MINING CONTINUOUS PASSIVE SEISMIC 
DATA.................................................................................................................................................................................... 11

D. Hollis, C. Cox, R. Clayton, F. Lin, D. Li, B. Schmandt 
 

PS05 VALIDATION OF MICROSEISMIC ACQUISITION GEOMETRY ................................................................. 16
A. Rosca, G. Daniel, J. Vernier, T. Bardainne 

 

PS06 LOW-FREQUENCY TREMOR SIGNALS FROM A HYDRAULIC FRACTURE 
TREATMENT IN NORTHEAST BRITISH COLUMBIA, CANADA........................................................................... 19

D.W. Eaton, M. van der Baan, J.B. Tary, B. Birkelo, S. Cutten 
 

PS07 COMPARING NEAR-SURFACE AND DEEP-WELL MICROSEISMIC DATA AND 
METHODS FOR HYDRAULIC FRACTURE MONITORING ..................................................................................... 23

T. Probert, D. Raymer, I. Bradford 
 

PS08 VELOCITY UNCERTAINTIES IN SURFACE AND DOWNHOLE MONITORING ...................................... 28
M. Thornton 

 

PS09 NEW DESIGN AND ADVANCED PROCESSING FOR FRAC JOBS MONITORING.................................... 32
E. Rebel-Schissele, D. Pandolfi, M. Chambefort, T. Bardainne 

 

PS10 IMAGING MOMENT TENSORS FROM SURFACE ARRAYS.......................................................................... 37
K. Chambers, J. Clarke, S. Wilson 

 

PS11 OPTIMIZATION OF STATISTICALLY OPTIMAL (SO) ALGORITHMS FOR SURFACE 
LOCATION OF MICROSEISMIC SOURCES WITH COMPLEX FOCAL MECHANISMS................................... 41

A. Kushnir, I. Dricker, M. Rozhkov, A. Varypaev, N. Rojkov, A. Epiphansky, P. Friberg, S. Hellman 
 

PSP01 DEPLOYING WIRELESS SEISMIC RECORDING SYSTEMS FOR REAL-TIME 
MONITORING AND ANALYSIS OF HYDRAULIC FRACTURING PROJECTS .................................................... 46

D.B. Crice, M. Lambert, R. Evans, P. Morton 
 

PSP02 MICROSEISMIC MONITORING OF A CO2 INJECTION: THE CASE STUDY AT IN 
SALAH, ALGERIA ............................................................................................................................................................. 51

B.P. Goertz-Allmann, V. Oye, K. Iranpour, D. Kuhn, E. Aker, B. Bohloli 
 

PSP03 INTEGRATED P, S-PHASE PICKING AND PULSE WIDTH DETERMINATION. 
APPLICATION ON SURFACE SEISMIC NETWORK DURING ACID FRACING ................................................. 56

G.A. Tselentis, A. Lois, P. Paraskevopoulos, E. Sokos, N. Martakis 
 

PSP05 MIGRATION-BASED DECONVOLUTION FOR HIGH RESOLUTION LOCATING OF 
MICROSEISMIC SOURCES FROM MULTI-COMPONENT RECORDINGS .......................................................... 61

J.B.U. Haldorsen, N.J. Brooks, M. Milenkovic 
 

PSP06 NEW 3D WAVE ATTRIBUTE MODELLING TOOLS FOR MICROSEISMIC 
MONITORING PROCESSING: TRAVELTIMES, AMPLITUDE AND POLARIZATION ...................................... 66

N. Belayouni, M. Noble, T. Bardainne, A. Gesret 
 

PSP07 AUTOMATIC EVENT-DETECTION AND TIME-PICKING ALGORITHMS FOR 
DOWNHOLE MICROSEISMIC DATA PROCESSING ................................................................................................ 71

J. Akram, D. Eaton, A. St. Onge 
 

PSP08 SEMI-AUTOMATIC DETECTION AND LOCALIZATION OF MICROSEISMICITY 
INDUCED BY A “SALT DISSOLUTION PROVOKED” CAVITY COLLAPSE ........................................................ 76

J.L. Kinscher, I. Contrucci, P. Bernard, A. Mangeney, J.P. Piguet, P. Bigarre 
 

PSP09 REALISING THE BENEFITS OF VSP ................................................................................................................ 84
M. Humphries 

 

PSP10 MICROTREMOR ANALYSIS OVER CARBONATES WITH AND WITHOUT OIL................................... 88
A. Vesnaver, S.I. Kaka, S.R. Hussaini, A.K. Popoola 

 

PSP11 CLEARING THE CONFUSION: - UNDERSTANDING PRECISION, ACCURACY AND 
ERROR FOR BOTH INVERSION AND IMAGING METHODS ................................................................................. 91

S.A. Wilson, B. Dando, K. Chambers 
 

PSP14 AUGMENTING DOWNHOLE SEISMIC NETWORKS WITH SURFACE SENSORS TO 
MONITOR HYDRAULIC FRACTURE STIMULATIONS FOR ACCURATE HAZARD 
ASSESSMENT AND FULL BANDWIDTH ASSESSMENT OF SCALING RELATIONSHIPS FOR 
DISCRETE........................................................................................................................................................................... 96

A.M. Baig, G. Viegas, S. Karimi, T.I. Urbancic 
 



PSP15 MICROTREMORS, OCEAN WAVES, AND OTHER ITEMS........................................................................ 101
A.L. Vesnaver, L. Baradello, F. Da Col, D. Nieto 

 

PS13 SOURCE MECHANISMS OF ACOUSTIC EMISSIONS DUE TO FAILURE AROUND A 
BOREHOLE IN A TRIAXIAL LAB EXPERIMENT ................................................................................................... 104

D. Kuehn, V. Vavrycuk, E. Aker, H.N. Gharti, V. Oye, K. Huynh 
 

PS14 INDUCED SEISMICITY PATTERNS IN THE PARALANA GEOTHERMAL RESERVOIR, 
SOUTH AUSTRALIA....................................................................................................................................................... 110

J. Albaric, V. Oye, M. Hasting, M. Messeiller, P. Reid 
 

PS15 MICROSEISMIC SOURCE MECHANISMS: WHAT THE WAVEFORM CAN TELL US .......................... 115
T.B. O'Toole, J.H. Woodhouse, J.P. Verdon, J.M. Kendall 

 

PS16 ESTIMATING MAGNITUDE OF MICROSEISMIC EVENTS WITH UNKNOWN FOCAL 
MECHANISM ................................................................................................................................................................... 120

G.R. Daniel, F. Hubans, A. Rosca 
 

PS17 A FEASIBILITY STUDY OF TIME-LAPSE SEISMIC NOISE INTERFEROMETRY FOR 
CO2 MONITORING AT KETZIN .................................................................................................................................. 123

B. Boullenger, A. Verdel, J. Thornbecke, D. Draganov 
 

PS18 ON THE RELATIONSHIP BETWEEN LEVELS OF SEISMICITY AND PUMP 
PARAMETERS IN A HYDRAULIC FRACTURING JOB .......................................................................................... 128

A. Vogelaar, S.J. Oates, J. Winsor 
 

PS19 MICROSEISMIC MONITORING AND SUBSEISMIC FAULT DETECTION IN AN 
UNDERGROUND GAS STORAGE ................................................................................................................................ 133

D.A. Kraaijpoel, D.A. Nieuwland, B. Dost 
 

PS20 HIGH-RESOLUTION ANALYSIS OF MICROSEISMICITY RELATED TO HYDRAULIC 
STIMULATION IN THE BERLIN GEOTHERMAL FIELD, EL SALVADOR ........................................................ 136

G. Kwiatek, F. Bulut, M. Bohnhoff, G. Dresen 
 

PS21 SEISMOGENIC INDEX OF A RESERVOIR LOCATION ESTIMATED FROM TECTONIC 
SEISMICITY AND CRUSTAL DEFORMATION ........................................................................................................ 141

C. Dinske, S.A. Shapiro, F. Wenzel 
 

PS22 CROSS-CORRELATION – AN OBJECTIVE TOOL TO INDICATE INDUCED SEISMICITY.................. 146
I. Oprsal, L. Eisner 

 

PS24 EVIDENCE FOR TENSILE FAULTING FROM FULL WAVEFORM MOMENT TENSOR 
INVERSION OF INDUCED SEISMICITY IN BASEL GEOTHERMAL SITE ........................................................ 151

P. Zhao, V. Oye, D. Kuhn, S. Cesca 
 

PS25 FRACTAL DIMENSION OF MICROSEISMIC EVENTS VIA THE TWO-POINT 
CORRELATION DIMENSION, AND ITS CORRELATION WITH B VALUES ..................................................... 156

J.P. Verdon 
 

PS26 RELATION BETWEEN ELASTIC HETEROGENEITY, STRESS AND THE GUTENBERG 
RICHTER B-VALUE: A B-VALUE ESTIMATION USING SONIC LOGS .............................................................. 161

C. Langenbruch, S.A. Shapiro 
 

PS27 THE IMPORTANCE OF ACCURATE AND CONSISTENT MICROSEISMIC EVENT 
MAGNITUDES.................................................................................................................................................................. 166

A.L. Stork, J.P. Verdon, J.M. Kendall 
 

PS28 MICROSEISMIC PERMEABILITY CHARACTERISATION FROM HYDRAULIC 
FRACTURING OF SHALES ........................................................................................................................................... 171

N. Hummel, S.A. Shapiro 
 

PS29 THE PEAK FREQUENCY OF DIRECT WAVES FOR MICROSEISMIC EVENTS ..................................... 176
L. Eisner, M. Hallo, I. Oprsal, D. Gei, A. Mohammed 

 

PS30 CORRELATING THE DISTRIBUTION OF MICROSEISMIC EVENTS WITH THE STRESS 
STATE FOR MULTI-STAGE STIMULATIONS .......................................................................................................... 181

I. Bradford 
 

PS31 ASSESSING HYDRAULIC FRACTURE STIMULATION EFFECTIVENESS WITH 
MICROSEISMICITY, AN ENGINEERING PERSPECTIVE ..................................................................................... 186

T.I. Urbancic, A.M. Baig, K. Kocon, K. Tremblay 
 

PS32 TRACKING FRACKS: EVOLUTION OF FRACTURE NORMAL/TANGENTIAL 
COMPLIANCE DURING HYDRAULIC FRACTURE STIMULATION................................................................... 191

A.F. Baird, J.P. Verdon, J.M. Kendall 
 

Author Index 




