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CORPUS CHRISTI GEOLOGICAL SOCIETY  
COASTAL BEND GEOPHYSICAL SOCIETY 

LUNCHEON MEETING ANNOUNCEMENT 
WEDNESDAY, MARCH 16TH, 2016

 
Location: Congressman Solomon P. Ortiz International Center, 402 Harbor 

Drive, Corpus Christi, TX 78401      http://ortizcenter.com 

Bar Sponsor: To be announced (sponsors needed!)                        

Student Sponsor: Core Laboratories and Global Geophysical Services 

Time:  11:30 am Bar, Lunch follows at 11:45 am, Speaker at 12:00 pm 

Cost: $25.00 (additional $10.00 surcharge without reservation; No-shows 
may be billed and non-RSVP attendees cannot be guaranteed a 
lunch); FREE for students with reservation (discounted by our 
generous sponsors)! 

Reservations: Please RSVP by 4PM on the FRIDAY before the meeting! 
E-Mail:    wes@gislerbrotherslogging.com 

 
Please note that luncheon RSVPs are a commitment to the Ortiz Center  

and must be paid even if you can’t attend the luncheon. 
 

                                                                     
                                        http://www.corelab.com     http://www.globalgeophysical.com 
 

Please thank our generous sponsors!!! 
 

SPONSORSHIPS FOR THE TUESDAY PINT NIGHT SOCIAL GATHERING AND 
WEDNESDAY LUNCHEON MEETING BARS ARE OPEN!!!  

 
Please consider becoming a CCGS/CBGS sponsor!!! 

  



 

Building Texas:  Insights from the “Texas Through Time” 
Project 

Presented by:  Thomas Ewing, Ph.D. – Texas Bureau of Economic Geology, University 
of Texas - Austin; Frontera Exploration Consultants, Inc.; Yegua Energy Associates, 

LLC 
 

Summary 

In June, 2013, I began work at the Texas Bureau of Economic Geology (BEG) to put together a 
summary volume on the geology of Texas as geologists currently understand it, to be designed 
for general audiences. At present, the draft is completed and we are in review and 
editing/compositing stage; anticipated printing date is February, 2016.  The book is fully 
illustrated in color, and around 360 pages long. It includes a comprehensive series of time-
stratigraphic charts and an atlas of paleogeography and other features. 

The book begins with a summary of landscapes and regions of the state. Two short chapters 
focus on general geologic principles and the layering of the earth beneath Texas, and the plate 
tectonic position of Texas through geologic time. Four subsequent chapters tell the story of 
Texas history from Proterozoic through Cenozoic, then into the Holocene. Finally, two chapters 
survey Texas resources and hazards. 

To write such a summary involved summarizing and synthesizing hundreds of geological reports 
and articles. That has led to some interesting new insights, a few of which follow: 

• Latest Precambrian-Middle Cambrian rifting includes activity on the Devils River trend at 
least as far as Van Horn. Interestingly, Cambrian and Ellenburger isopachs don't show 
subsidence into that area, but instead towards San Antonio. 

• One terrane that used to form part of Texas (south of the former Marathon Basin) was 
detached in the Cambrian and later sheared off to form “Cuyania” in South America. It's 
possible that Sabinia (the Sabine Block) is also a part of North America and not exotic - 
but we need crazy deep drilling to be sure! 

• Ouachita-Marathon deformation is a 'soft docking' not a high-impact continental collision. 
It doesn't seem to explain the Late Paleozoic uplifts and basins (ARM), which are more 
consistent with SW-NE compression and related strike-slip. Compressions from the SW 
or the ENE (Appalachian collision) are the more likely cause of deformation. 

• Permian subsidence overlaps the ARM structuring in time and space, and continues to 
the end of the Paleozoic.  Absence of detrital wedges from Marathon is remarkable, 
indicating that Permian subsidence continued south of the present-day Marathons. 

• Gulf of Mexico extension had two phases. The first extended the region in a SE direction 
at upper and lower crustal levels. This extension formed a broad, hot and dry basin lying 
over a thousand feet below sea level, which was then filled by salt as seawater dribbled 
in. Afterwards, the second phase produced new oceanic crust, which rotated Yucatan 
over 40° counterclockwise. 



• We can look at larger deltas and make intelligent guesses at the rivers that fed them and 
the highlands that formed sediment. Major streams include a ‘Lone Oak River’ which 
drained the Hueco Arch and others areas in the Jurassic and Early Cretaceous; a ‘Cox 
River’ draining southwest in the Albian; and a ‘Bigfoot River’ reaching from Big Bend to 
central Texas in the late Cretaceous. 

The project also includes a website, which forms part of the overall BEG website. It will include 
statewide information; some material from the book; and a series of 70-plus Great Places to 
View Texas Geology. These are miniature field trip guides to highlight publicly accessible places 
to be wowed by Texas rocks and landscapes. Each site includes a nontechnical discussion of 
what you see, and why it’s important; a gallery of photographs; and a few references and 
websites for more information.  

Southeast Texas sites included in the Great Places include: Stone City and Somerville 
(Eocene), the Rayburn Dam area (Catahoula), LaGrange (Oakville), Brazos Bend (Brazos 
bottomland), the Liberty/Anahuac (Trinity River and delta), and the Sabine Pass, Bolivar 
Peninsula and Galveston-Freeport areas in the coastal zone. 

In South Texas, these sites include: Goliad-La Bahia (Goliad escarpment), the Aransas Refuge 
(Ingleside), Padre Island, Roma-Rio Grande City, Sal del Rey, Baffin Bay and the Rio Grande 
Delta. Northward into Central Texas, familiar sites such as Enchanted Rock and the Inks Lake 
area are joined by Natural Bridge Caverns, the Uvalde area and the roadcuts out toward 
Langtry. 

 

About our Presenter: 

 

Dr. Thomas Ewing is a geoscientist with over 33 years of experience in hydrocarbon 
exploration and research. He is a Registered Professional Geoscientist in the State of Texas 
(#1320) and an AAPG/DPA Certified Petroleum Geologist (#4538), and holds certification #1610 
from SIPES. 

            He received a B.A. in Geology from the Colorado College (1975), an M.S. in 
Geochemistry from New Mexico Institute of Mining and Technology (1977), and a Ph.D. in 
Geological Sciences from the University of British Columbia (1981).  

            Dr. Ewing was a research geologist for four years at the Texas Bureau of Economic 
Geology in Austin, working on Gulf Coast geopressured reservoirs, serving as a co-author of the 
"Atlas of Texas Oil Reservoirs", and compiling the Tectonic Map of Texas.  Since 1985 he has 
been co-owner of Frontera Exploration Consultants, Inc., a San Antonio-based geoscience 
consulting company; he has consulted to numerous clients in South Texas, New Mexico and 
elsewhere. He worked with Venus Oil and Venus Exploration from 1985 to 2005 as staff 
consultant and Senior Explorationist, playing a main role in its successful exploration in the 



Yegua Trend of the Gulf Coast Basin, the Cotton Valley trend of Texas and Louisiana, and in 
West Texas and Kansas. He is now a partner in Yegua Energy Associates, LLC, which is 
continuing hydrocarbon exploration in these trends. 

            In 2013, Dr. Ewing received a half-time appointment with the Texas Bureau of Economic 
Geology as project director to develop "Texas Through Time", an illustrated book and website 
on the geologic history and earth resources of Texas for a general audience.  

            Dr. Ewing is a member of many regional and national professional societies. He has 
served as Treasurer, Vice-President and President (2007-08) of the AAPG Division of 
Professional Affairs, and has received Life Membership in the DPA (2014). He is an AAPG 
Delegate from the South Texas Geological Society, and served as Vice-Chairman of the AAPG 
House of Delegates in 1992-93. He is also served as President of the Energy Minerals Division 
of the AAPG (1999-2000), and received Honorary Membership in that Division in 2009. Most 
recently, he completed service as Vice-President for Sections of AAPG (2012-14). He served as 
President of the South Texas Geological Society in 1990-1991, and as General Chairman of the 
1996 GCAGS Convention in San Antonio. He received Honorary Membership in the South 
Texas Geological Society in 2009, Honorary Membership in the GCAGS in 2010, and BEG 
Alumnus of the Year in 2011. 

            Tom has spoken extensively at local, regional, and national geological meetings and 
published over 75 papers and abstracts. Among other awards, he has twice received the Gulf 
Coast Section AAPG Levorsen Award (1982 and 1999), and has received the AAPG 
Distinguished Service Award. He has written articles on Gulf Coast geology and hydrocarbons, 
the geology and tectonics of Texas, and history and urban geology of the San Antonio area. He 
wrote the popular guidebook “Landscapes, Water and Man: Geology and Man in the San 
Antonio Area” published by the South Texas Geological Society in 2008. 

            In his spare time, he leads field trips in South Texas, and directs a 60-voice German 
men’s chorus, the San Antonio Liederkranz. Tom will be leading a two-day field trip for the 
September Gulf Coast Association of Geological Society’s Annual Convention studying the 
geology of two sites in South Texas, the Holocene Rio Grande Delta and the Great Sand Sheet. 
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GCAGS Bibliography of 
Gulf Coast Geology 
Volumes 1 and 2 cover the literature 
from pre-1900 to 1968. Volume 1 is the 
bibliography; Volume 2 is the subject 
index. (1970). 
GCAGS	
  301B	
  $5.00	
  
	
  
Volume 3 covers the literature for 
1969–1974. (1976). 
GCAGS	
  303B	
  $4.00	
  
	
  
Volume 4 covers the literature for 
1975–1979. (1982) 
GCAGS	
  304B	
  $4.00	
  
	
  
Volume 5 covers the literature for 
1980–1984. (1986). 
GCAGS	
  305B	
  $5.00	
  
	
  
Volume 6 covers the literature for 
1985–1989. (1990). 
GCAGS	
  306B	
  $5.00	
  
	
  
Volume 7 covers the literature for 
1990–1995, includes index. (1998). 
GCAGS	
  307B	
  $30.00	
  
	
  
	
  
GCAGS Journals 
Established	
  in	
  2012,	
  the	
  GCAGS	
  Journal	
  
is	
  an	
  annual,	
  mainstream,	
  academic	
  
journal	
  comprising	
  peer-­‐reviewed	
  articles	
  
on	
  geoscientific	
  topics	
  related	
  to	
  the	
  Gulf	
  
of	
  Mexico	
  basin.	
  For	
  more	
  information,	
  
please	
  see	
  http://www.gcags.org/Journal/	
  
GCAGS.Journal.html.	
  
	
  
Volume 1, 2012. T. F. Hentz, ed.; J. J. 
Willis, managing ed. Hardcover, full 
color, 13 articles, 185 p. ISBN 978-0- 
0883883-1-4. 
GCAGS	
  J01	
  $25.00	
  
Volume 2, 2013. T. F. Hentz, ed.; J. J. 
Willis, managing ed. Hardcover, full 

color, 7 articles, 84 p. ISBN 978-0- 
9883883-2-1. 
GCAGS	
  J02	
  $25.00	
  
	
  
GCAGS Journal, Volume 3 (2014). A 
Publication of the Gulf Coast Association 
of Geological Societies. T. F. Hentz, ed.; J. 
J. Willis, managing ed. Howard Creasey, 
T. E. Ewing, A. M. Goodliffe, B. J. Katz, 
R. P. Major, M. J. Nault, and J-P Nicot, 
associate eds. Hardbound, full color, 10 
articles, 134 p., 2014. 
GCAGS	
  J03	
  $25.00	
  
	
  
GCAGS Journal, Volume 4 (2015): A 
Publication of the Gulf Coast Association 
of Geological Societies. Hardbound, full 
color, 9 articles, 2015. 
GCAGS	
  J04	
  $25.00	
  
	
  
	
  
GCAGS Maps 
Faults of South and Central Texas, Map 
compiled by D. R. Tucker (1967). 
GCAGS	
  402M	
  $2.00	
  
 
Bathymetry of the Gulf of Mexico, Map [by] Elazar 
Uchupi (1967). 
GCAGS	
  403M	
  $2.00	
  
	
  
	
  
GCAGS Publications Indexes 
Volume I. Covers Transactions	
  Volumes 
1–15. Compiled by D. E. Masten and E. J. 
Prochasta. 84 p., 1966. 
GCAGS	
  101	
  $2.50	
  
	
  
Volume II. Covers Transactions	
  Volumes 
16–Volume 31. Compiled by Jules 
Braunstein, 151 p., 1983. 
GCAGS	
  102	
  $2.50	
  
	
  
Volume III. Covers Transactions	
  Volumes 
32–Volume 45 for the years 1982–1995. 
Compiled by the staff of Datapages, Inc., 
Tulsa, OK, and QSEP Publishing, Inc., 
Marlow, NH. 315 p., 1997. 
GCAGS	
  103	
  $20.00	
  
	
  
	
  
	
  
 



GCAGS Readings in 
Gulf Coast Geology 
Volume 2. Petroleum Geology of the 
Cenozoic of the Central Gulf Coast, 
with Special Emphasis on the Miocene. 
Compiled by R. W. Stephens. 10 papers 
from GCAGS Transactions. (1981). 
GCAGS	
  202R	
  $15.00	
  
	
  
Volume 3. Biostratigraphy and 
Paleoecology of Gulf Coast Cenozoic 
Foraminifera. Compiled by S. P. Ellison, 
Jr. 14 papers from GCAGS Transactions. 
(1982). 
GCAGS	
  203R	
  $10.00	
  
	
  
Volume 5. Holocene Sediments of the 
Gulf of Mexico. Compiled by E. C. Roy, 
Jr. 15 papers from GCAGS Transactions. 
(1984). 
GCAGS	
  205R	
  $12.00	
  
	
  
Volume 6. The Stratigraphic Factor in 
Hydrocarbon Reservoirs of the Gulf 
Coast. Compiled by L. H. Meltzer. 21 
papers from GCAGS Transactions. (1985). 
GCAGS	
  206R	
  $10.00	
  
 
Volume 7. Production and Reservoir 
Geology of Selected Gulf Coast Oil and 
Gas Fields. Compiled by J. A. Hartman. 
16 papers from GCAGS Transactions. 
(1985). 
GCAGS	
  207R	
  $10.00	
  
	
  
Volume 8. Applications of Sequence 
Stratigraphy in the Gulf of Mexico 
Basin. Compiled by B. R. Weise. GCAGS 
Readings in Gulf Coast Geology, CD. 
(2000). 
GCAGS	
  208R	
  $30.00	
  
	
  
Volume 9. Applications of 3D Seismic 
Technology in the Gulf of Mexico 
Basin. Compiled by D. F. Balin. GCAGS 
Readings in Gulf Coast Geology, CD. 
(2000). 
GCAGS	
  209R	
  $30.00	
  
	
  
	
  
	
  
	
  

GCAGS Special Publications 
Field Trip Guide. Guide to 4 field trips 
for the 36th Annual GCAGS Convention, 
Baton Rouge, Louisiana. 46 p., 1986. 
GCAGS	
  501SV	
  $5.00	
  
	
  
Montgomery Landing Site, Marine 
Eocene (Jackson) of Central Louisiana. 
Proceedings of a Symposium, 36th 
Annual GCAGS Convention, Baton 
Rouge, Louisiana. J. A. Schiebout and 
William van den Bold, eds. 238 p., 1986. 
GCAGS	
  502SV	
  $5.00	
  
	
  
Paleogene Stratigraphy and 
Biostratigraphy of Southern Alabama, 
by E. A. Mancini and B. H. Tew. Field Trip 
Guidebook for the GCAGS/GCS-SEPM 
38th Annual Convention, New Orleans, 
Louisiana. 63 p., 1988. 
GCAGS	
  503SV	
  $8.00	
  
	
  
Geology of the Sierra Catorce Uplift, Kay 
Greier and Joseph Kowalski, eds. Field 
Trip Guidebook for the 39th Annual 
GCAGS Convention, Corpus Christi, 
Texas, 82 p., 1989. 
GCAGS	
  504SV	
  $10.00	
  
	
  
Structural Framework of the northern 
Gulf of Mexico. A Special Publication of 
the Gulf Coast Association of Geological 
Societies. J. O. Jones and R. l. Freed, eds. 
Variously paginated, 1996. Includes 
oversized map in pocket. 
GCAGS	
  507SV	
  $20.00	
  
	
  
Gulf Coast Association of 
Geological Societies 
(GCAGS) Transactions 
A	
  DVD	
  version	
  is	
  available	
  for	
  Volumes	
  1–63	
  as	
  a	
  set	
  
and	
  for	
  Volumes	
  50–65	
  as	
  separate	
  items.	
  
	
  
Volume 1 (1951) New Orleans. 
GCAGS	
  001	
  $15.00	
  
	
  
Volume 2 (1952) Corpus Christi. 
GCAGS	
  002	
  $15.00	
  
	
  
	
  
Volume 3 (1953) Shreveport. 
GCAGS	
  003	
  $20.00	
  



	
  
Volume 4 (1954) Houston. 
GCAGS	
  004	
  $10.00	
  
	
  
Volume 5 (1955) Biloxi. 
GCAGS	
  005	
  $15.00	
  
	
  
Volume 6 (1956) San Antonio. 
GCAGS	
  006	
  $20.00	
  
	
  
Volume 7 (1957) New Orleans. 
GCAGS	
  007	
  $20.00	
  
	
  
Volume 8 (1958) Corpus Christi. 
GCAGS	
  008	
  $20.00	
  
	
  
Volume 9 (1959) Houston. 
GCAGS	
  009	
  $20.00	
  
	
  
Volume 10 (1960) Biloxi. 
GCAGS	
  010	
  $15.00	
  
	
  
Volume 11 (1961) San Antonio. 
GCAGS	
  011	
  $20.00	
  
	
  
Volume 12 (1962) New Orleans. 
GCAGS	
  012	
  $15.00	
  
	
  
Volume 13 (1963) Shreveport. 
GCAGS	
  013	
  $10.00	
  
	
  
Volume 14 (1964) Corpus Christi. 
GCAGS	
  014	
  $10.00	
  
	
  
Volume 15 (1965) Houston. 
GCAGS	
  015	
  $15.00	
  
	
  
Volume 17 (1967) San Antonio. 
GCAGS	
  017	
  $10.00	
  
	
  
Volume 18 (1968) Jackson. 
GCAGS	
  018	
  $10.00	
  
	
  
Volume 19 (1969) Miami. 
GCAGS	
  019	
  $10.00	
  
	
  
Volume 20 (1970) Shreveport. 
GCAGS	
  020	
  $10.00	
  
	
  
	
  
Volume 21 (1971) New Orleans. 
GCAGS	
  021	
  $15.00	
  
	
  
Volume 22 (1972) Corpus Christi. 

GCAGS	
  022	
  $15.00	
  
	
  
Volume 23 (1973) Houston. 
GCAGS	
  023	
  $20.00	
  
	
  
Volume 24 (1974) Lafayette. 
GCAGS	
  024	
  $20.00	
  
	
  
Volume 25 (1975) Jackson. 
GCAGS	
  025	
  $15.00	
  
	
  
Volume 27 (1977) Austin. 
GCAGS	
  027	
  $25.00	
  
	
  
Volume 29 (1979) San Antonio. 
GCAGS	
  029	
  $25.00	
  
	
  
Volume 30 (1980) Lafayette. 
GCAGS	
  030	
  $30.00	
  
	
  
Volume 31 with Supplement (1981) 
Corpus Christi 
GCAGS	
  031	
  $10.00	
  
	
  
Volume 32 (1982) Houston. 
GCAGS	
  032	
  $5.00	
  
	
  
Volume 33 (1983) Jackson. 
GCAGS	
  033	
  $10.00	
  
	
  
Volume 34 (1984) Shreveport. 
GCAGS	
  034	
  $10.00	
  
	
  
Volume 35 (1985) Austin. 
GCAGS	
  035	
  $10.00	
  
	
  
Volume 36 (1986) Baton Rouge. 
GCAGS	
  036	
  $5.00	
  
	
  
Volume 37 (1987) San Antonio. 
GCAGS	
  037	
  $10.00	
  
	
  
Volume 38 (1988) New Orleans. 
GCAGS	
  038	
  $30.00	
  
	
  
Volume 39 (1989) Corpus Christi. 
GCAGS	
  039	
  $10.00	
  
	
  
Volume 40 (1990) Lafayette. 
GCAGS	
  040	
  $40.00	
  
	
  
Volume 41 (1991) Houston. 
GCAGS	
  041	
  $10.00	
  
	
  



Volume 42 (1992) Jackson. 
GCAGS	
  042	
  $10.00	
  
	
  
Volume 43 (1993) Shreveport. 
GCAGS	
  043	
  $10.00	
  
	
  
Volume 44 (1994) Austin. 
GCAGS	
  044	
  $20.00	
  
	
  
Volume 45 (1995) Baton Rouge. 
GCAGS	
  045	
  $40.00	
  
	
  
Volume 46 (1996) San Antonio. 
GCAGS	
  046	
  $40.00	
  
	
  
Volume 47 (1997) New Orleans. 
GCAGS	
  047	
  $40.00	
  
	
  
Volume 48 (1998) Corpus Christi. 
GCAGS	
  048	
  $40.00	
  
	
  
Volume 49 (1999) Lafayette. 
GCAGS	
  049	
  $60.00	
  
	
  
Volume 50 (2000) Houston. 
GCAGS	
  050	
  $40.00	
  Book	
  
GCAGS	
  050CD	
  $40.00	
  CD	
  
 
Volume 51 (2001) Shreveport. 
GCAGS	
  051	
  $40.00	
  Book	
  
GCAGS	
  051CD	
  $40.00	
  CD	
  
	
  
Volume 52 (2002) Austin. 
GCAGS	
  052	
  $80.00	
  Book	
  
GCAGS	
  052CD	
  $40.00	
  CD	
  
	
  
Volume 53 (2003) Baton Rouge. 
GCAGS	
  053	
  $40.00	
  Book	
  
GCAGS	
  053CD	
  $40.00	
  CD	
  
	
  
Volume 54 (2004) San Antonio. 
GCAGS	
  054	
  $40.00	
  Book	
  
GCAGS	
  054CD	
  $40.00	
  CD	
  
	
  
	
  
	
  
Volume 55 (2005) New Orleans. 
GCAGS	
  055	
  $40.00	
  Book	
  
GCAGS	
  055CD	
  $40.00	
  CD	
  
	
  
Volume 56 (2006) Lafayette. 
GCAGS	
  056	
  $50.00	
  Book	
  
GCAGS	
  056CD	
  $50.00	
  CD	
  
	
  

Volume 57 (2007) Corpus Christi. 
GCAGS	
  057	
  $50.00	
  Book	
  
GCAGS	
  057CD	
  $50.00	
  CD	
  
	
  
Volume 58 (2008) Houston. 
GCAGS	
  058	
  $50.00	
  Book	
  
GCAGS	
  058CD	
  $50.00	
  CD	
  
	
  
Volume 59 (2009) Shreveport. 
GCAGS	
  059	
  $50.00	
  Book	
  
GCAGS	
  059CD	
  $50.00	
  CD	
  
	
  
Volume 60 (2010) San Antonio. 
GCAGS	
  060	
  $50.00	
  Book	
  
GCAGS	
  060CD	
  $50.00	
  CD	
  
	
  
Volume 61 (2011) Veracruz. 
GCAGS	
  061	
  $60.00	
  Book	
  
GCAGS	
  061CD	
  $60.00	
  CD	
  
	
  
Volume 62 (2012) Austin. 
GCAGS	
  062	
  $60.00	
  Book	
  
GCAGS	
  062CD	
  $60.00	
  CD	
  
	
  
Volume 63 (2013) New Orleans. 
GCAGS	
  063	
  $70.00	
  Book	
  
GCAGS	
  063CD	
  $70.00	
  CD	
  
	
  
Volume 64 (2014) Lafayette. 
GCAGS	
  064	
  $70.00	
  Book	
  
GCAGS	
  064USB	
  $70.00	
  USB	
  
	
  
Volume 65 (2015) Houston. 
GCAGS	
  065	
  $70.00	
  Book	
  
GCAGS	
  065CD	
  $70.00	
  CD	
  
GCAGS	
  065USB	
  $70.00	
  USB	
  
	
  
Transactions	
  1951–2013 on DVD. 
Papers and abstracts from Annual Meetings of 
GCAGS from its first Annual 
Meeting in 1951 through 2013 
ISBN: 9781588610775. 
GCAGS	
  996	
  $290.00	
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B48 Zhou and Hilterman
allace and Young, 1997� extends the reflectivity domain to the im-
edance domain. Lambda-mu-rho, introduced by Goodway et al.
1997�, was one of the main pore-fluid discriminators in the imped-
nce domain. Goodway et al. �1997� observe that the data clusters
or shale, wet sand, and gas sand have larger separations in the cross-
lot of �� versus �� than in the crossplot of acoustic impedance �AI�
ersus shear impedance �SI�. In addition, �� helps to distinguish
ignatures of anomalous lithologies from hydrocarbon signatures.

any case histories �Besheli et al., 2004; Ojo et al., 2005; Larsen et
l., 2006; Young and Tatham, 2007� were reported with applications
f �� as a pore-fluid indicator.

Lambda-rho ���� is a weighted function of the acoustic and shear
mpedances; it is expressed as �� � �AI�2�2�SI�2. Hilterman
2001� relates �� to the fluid-modulus term �Gassmann, 1951�, as-
uming the dry-frame Poisson’s ratio is approximately 0.125. How-
ver, �� does not always provide the maximum pore-fluid discrimi-
ation when the dry-frame properties of the rock vary. According to
ussell et al. �2003�, a better pore-fluid discriminator is obtained if

he value two, the weight between �AI�2 and �SI�2, is changed slight-
y based on the dry-frame Poisson’s ratio. After crossplotting at-
ributes such as �� versus ��, a rotation into the pore-fluid projec-
ion axis �Hendrickson, 1999; Whitcombe and Fletcher, 2001� en-
ances the ability to discriminate with a single attribute. Quaken-
ush et al. �2006� rotated the AI-SI crossplot to its pore-fluid projec-
ion and related the new attribute to Poisson’s ratio and density, and
hus named it Poisson impedance �PI�. While there are numerous
VO attributes for lithology and pore-fluid discrimination, most of

hem have a very strong link back to the fluid factor introduced by
mith and Gidlow �1987�.
In this research, we first used an extensive well-log database to

uantify and evaluate the pore-fluid sensitivity of the fluid factor, PI,
nd �� attributes for unconsolidated clastic sediments that are pre-

) b)

) d)

igure 1. Crossplots of �a� P-wave velocity and �b� density values for
ncasing shale �black�, wet �blue�, oil �green�, and gas �red� sands
ersus wet sand from 183 reservoirs in SMI. Depth trends are shown
or �c� P-wave velocity and �d� density for wet sand �blue� and shale
black� from the same 183 reservoirs.
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ominantly class 3 AVO anomalies. As a field validation of the well-
og study, seismic AVO attributes were generated from a 3D survey.
hen, the seismic attributes were calibrated using statistics derived

rom the well-log study, so that quantitative pore-fluid predictions
an be made from the seismic attributes. Without sufficient well-log
onstraints within the actual 3D survey area, the fluid-factor reflec-
ivity attribute is a better pore-fluid discriminator than PI or �� at-
ributes.

WELL-LOG DATA

Seismic to borehole calibration equations, attributes, and statisti-
al parameters were developed from 151 offshore Gulf of Mexico
GOM� wells selected from the study area in South Marsh Island
SMI�. The rocks are unconsolidated clastic sediments from the
leistocene to Miocene Periods. The general criteria for well selec-

ion were as follows:

One well per lease block �approximately 25 km2�
Minimum of 2000 m of logged data
High-quality well-log curves including the self potential, gamma
ray, neutron, density, sonic, shallow and deep resistivity, and cali-
per. Only a few shear-wave sonics were available and these were
not included in the study.

Each suite of well-log curves was edited and intervals of question-
ble log values and intervals containing hydrocarbons were cata-
oged for future exclusion when rock-property statistics and seismic
ttributes were computed. A shale volume curve was generated for
ach well and then average P-wave slowness and density values at
0-m �200-ft� intervals were extracted for both brine-saturated �wet�
and reservoirs and their encasing shale. Data from a 60-m �200-ft�
nterval were considered a reservoir statistic if the interval had at
east 9 m of density and velocity values for both sand and shale. Indi-
idual sand or shale beds with a thickness less than 3 m were exclud-
d from the 60-m �200-ft� interval. Fluid substitution �Gassmann,
951� for oil- and gas-saturated reservoir properties was conducted
sing fluid properties from Batzle and Wang �1992� and S-wave ve-
ocity estimates from Greenberg and Castagna �1992�. Pore pressure
nd temperature for fluid substitution were taken from the well-log
eaders. Other fluid-substitution parameters were:

API�32
Specific gas gravity�0.7
Salinity�0
Gas oil ratio �GOR��maximum allowable GOR up to 1000
�scft/bbl�
Water saturation�30%

As an additional quality control, a sand reservoir was rejected if
he ratio of the dry-frame bulk modulus to the shear modulus was not
etween 0.5 and 2.0. For the depth interval of seismic interest, 2900–
500 m �9500–11,500 ft�, rock properties from 183 reservoirs were
xtracted to generate various seismic attributes and statistics.

Figure 1a and b show velocity and density values for the encasing
hale and its respective sand layer with different reservoir pore fluids
or the 183 reservoirs. To appreciate the difference between the en-
asing shale and the sand properties for each reservoir, we plot the
et-sand property along the abscissa and a specific reservoir’s prop-

rty on a vertical line. When the same sand and shale properties are
isplayed as depth trends �Figure 1c and d�, significant differences
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