wo 2010/080366 A8 I 110K 0 OO OO0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization

CORRECTED VERSION

International Bureau

(43) International Publication Date
15 July 2010 (15.07.2010)

(10) International Publication Number

WO 2010/080366 A8

(51

eay)

(22)

(25)
(26)
(30)

1

(72)
(73)

International Patent Classification:
GO01V 1/00 (2006.01)

International Application Number:
PCT/US2009/067913

International Filing Date:
14 December 2009 (14.12.2009)

Filing Language: English
Publication Language: English
Priority Data:

61/143,695 9 January 2009 (09.01.2009) US
61/267,695 8 December 2009 (08.12.2009) US

Applicant (for all designated States except US):
EXXONMOBIL UPSTREAM RESEARCH COMPA-
NY [US/US]; CORP-URC-SW-359, P.O. Box 2189,
Houston, TX 77252-2189 (US).

Inventors; and

Inventors/Applicants (for US only): JING, Charlie [US/
US]; 4227 Cedar Ridge Tr., Houston, TX 77059 (US).
CARAZZONE, Jim J. [US/US]; 4153 Marquette, Hous-
ton, TX 77005 (US). RUMPFHUBER, Eva-Maria [AT/
US]; 201 S. Heights Blvd. #1134, Houston, TX 77007
(US). SALTZER, Rebecca L. [US/US]; 5811 Charlotte

74

62y

84)

St., Houston, TX 77005 (US). DICKENS, Thomas, A.
[US/US]; 9239 Buffalo Speedway, Houston, TX 77025
(US). MULLUR, Anoop, A. [IN/US], 3121 Buffalo
Speedway #8312, Houston, TX 77098 (US).

Agents: PLUMMER, J. Paul et al.; Exxonmobil Up-
stream Research Company, CORP-URC-SW-359, P.O.
Box 2189, Houston, TX 77252-2189 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TJ, TM, TN, TR, TT,
TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,

[Continued on next page]

(54) Title: HYDROCARBON DETECTION WITH PASSIVE SEISMIC DATA

(-21

with Hydrocarbon Exploration Spacing

Select Receivers of Desired Freguency Ranges
and Design Survey Seismometer Configuration

(—24 (22

] Acquire Geophysical Data l ] Acquire Passive Seismic Data i

~25 ~23

1 Process Geophysical Data l ] Process Passive Ssismic Data !

(26

Use Passive Seigmic Data in Joint with Other

Geophysical Data to Derive Subsurface Rock
Physical Property Models and Images

FIG. 2

(57) Abstract: Method for using seismic data from
carthquakes to address the low frequency lacuna
problem in traditional hydrocarbon exploration
methods. Seismometers with frequency response
down to about 1 Hz are placed over a target subsur-
face region in an array with spacing suitable for hy-
drocarbon exploration (21). Data are collected over
a long (weeks or months) time period (22). Seg-
ments of the data (44) are identified with known
events from earthquake catalogs (43). Those data
segments are analyzed using techniques such as trav-
eltime delay measurements (307) or receiver func-
tion calculations (46) and then are combined with
one or more other types of geophysical data acquired
from the target region, using joint inversion
(308-310) in some embodiments of the method, to
infer physical features of the subsurtace indicative of
hydrocarbon potential or lack thereof (26).
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