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***BLOOD DRIVE***
THE BLOODMOBILE - IN MARCH, 2014
WILL BE AT SOME CONVENIENT LOCATIONS
PLEASE CALL 855-4943 for those locations or see below

Before you celebrate St. Patrick’s Day — why not
Go over to the Bloodmobile!

ATTENTION!!!
When you give blood: They have us listed as C.C. Geological
Society. Our number with them is 4254 & it would be helpful if you
can please give them that number also.

Thanks! Mike Lucente
www.coastalbendbloodcenter.com




CCGS/CBGS JOINT MEETING SCHEDULE 2013-2014
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Sept. 12,2013
5:30p.m.—8:00p.m.
Kickoff BBQ—The Bar-B-Q
Man Patio Cantina

Oct. 16,—11:30a.m.—1:00p.m.
Speaker: Jamie Rich—Professor
Univ. of Ok. “Unconventional
Geophysics: Unique Approaches

Nov.20—11:30a.m.—1:00p.m.
Speaker: Hongliu Zeng--
Bureau of Economic Geology
“Stratal slice: The next

For Unique Problems generation”
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Dec. 18—11:30a.m.—1:00p.m. Jan. 15—11:30a.m.—1:00p-.m. Feb. 19—11:30a.m.—1:00p.m.

Speaker: Eddie Valek, Marathon
“From 0-80 in Ninety Days: Rapid
Play Entry to Fully Integrated
Play Development in the Eagle
Ford Trent, South-Central TX.”

Speaker: Kevin Schepel, ZaZa Corp. Speaker: ]. Carl Fiduk, Western

“Advanced Reservoir
Characterization for Proof-of-
Concept Drilling in the Eagle
Ford and Eaglebine Shales”

Geco, “A Brief Tectonic and
Depositional History of the
Northern GOM “




CCGS/CBGS JOINT MEETING SCHEDULE 2013-2014

March April May
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March 19—11;30a.m. 1:00p.m. April 16—11:30a.m.-1:00p.m.

Speaker: Richard Davis (Harte = Speaker: Robert C. Schoup

Research Institute) “Sea-Level  (Subsurface Consultants &

Change in the Gulf of Mexico”  Associates) “What are Global
Temperatures Doing & Why
Are They Doing It?”

Calendar of Meetings and Events
Calendar of Area Monthly Meetings

Corpus Christi Geological/Geophysical Society.........cccceevvviriiiiinisieniieenen, Third Wed.—11:30a.m.

SIPES Corpus Christi LUNcheons.........cccooueviii e e Last Tuesday—11:30a.m.

South Texas Geological Society Luncheons.........cccccoeeiviriiiiniiiniie e Second Wed—noon San Antonio
San Antonio Geophysical Society Meetings.......c.cccccveveeirinencineriee e Fourth Tuesday

Austin Geological SOCIELY .....cvviiiiiiie et e e First Monday

Austin Chapter 0f SIPES ..o e e s e e First Thursday

Houston Geological Society Luncheons..........ccoeviveiiin e Last Wednesday

Central Texas Section of Society of Mining, Metallurgy & Exp........cccccveunen. 2nd Tues every other month

In San Antonio



CCGS President’s Letter

The luncheon meeting speaker this month at the Town Club (Wed. March 19) will be Richard
Davis, Professor Emeritus from the University of South Florida and Visiting Research
Associate at Harte Research Institute. His topic will be “Sea-Level Change in the Gulf of
Mexico.” He has written a book on the topic and will have a book signing before the luncheon.

Following is a list of local CCGS events that you should put on your calendar:

e April 12 Earth Day Heritage Park

e April 24 CCGS/CBGS Shrimp Ball Art Center

e April 25 Seismic Interpretation Class EOG 3" floor conference room
« May? Annual Fossil Hunt Wright Brothers Quarry

e July 25 CCGS/CBGS Fishing Tournament Port Aransas

Note the Seismic interpretation class scheduled for Friday, April 25. The class will be taught
by Don Herron of PGS (ex-Gulf and BP). He gives a similar class for the AAPG. The cost of
the school will be $200 for non-members, $150 for members, and $100 for students. This is a
large discount from the standard rate.

Also, the GCAGS convention which will be held in Corpus Christi Sep. 18-20, 2016 has been
officially approved and most of the key officer positions have been filled. The 40™ anniversary
of the CCGS will also be celebrated in 2016.

Nominations for CCGS officers for the 2014-15 year are now officially open. If you want to run
for an office or know someone that may want to run for office, please let me know. We
currently have candidates running for the following positions:

President Leighton Devine
President-Elect Open
Vice-President Randy Bissell
Secretary Allison Corcoran
Treasurer Zach Corcoran

The officer election will be held at the April Meeting.

Bob Critchlow
CCGS President 2013 — 2014



SPONSORS

WELLSITE GEOSCIENCE SERVICES

When time is money,
Wellsite Geoscience is
money well spent.

Whether you're exploring a basin, producing a well or
completing a shale play, time is money. That's why
Weatherford Laboratories brings a suite of formation
gvaluation technologies right to the wellsite. Utilizing mud
gas and cuttings, these technologies provide detailed data
0n gas composition, organic richness, mineralogy and
chemostratigraphy in near real time. As a result, operators
now have an invaluable tool to assist with sweet spot
identification, wellbore positioning, completion design and
hydraulic fracturing. We call it Science At the Wellsite.
You'll call it money well spent.

SCIENCE AT THE WELLSITE™

www.weatherfordlabs.com

Formation Evaluation | Well Construction | Completion | Production V Weatherlllrll"

LABORATORIES

©2013 Weatherford. All rights reserved
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CBGS PRESIDENT'S LETTER

Geophysical News - Stephen Thomas is getting a local seismic
interpretation course put together.

See elsewhere in the bulletin for details or give Stephen Thomas or Lonnie
Blake a call.

Other options for learning more about seismic and geophysics:

The SEG has numerous online/web/eLearning/course recordings that are
available at the following website.
http://www.seg.org/professional-development/seg-on-demand

The SEG also organizes other geophysical of "live" course offerings that
can be found at the following website.
http://shop.seg.org/Default.aspx?Tabld=179

The SEG has also conducted a number of live webinars/lectures on
various topics for members that are becoming more popular.

Some interesting statistics:

3(onshore)

Oil 54.5 57.6 51.2
Gas 576 607 667

Discoveries - Oil 2 31 41

Discoveries - Gas 2 22 29
1,611 24,922 15,041

Oil Completions 1,348 19,249 10,936

Gas Completions 156 4,917 3,580
Other 107 756 525

Parting thoughts:
Curiosity is the wick in the candle of learning. Author: William Arthur Ward

Lonni e Bl ake—€BGS Presi dent 2013-1014
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SPONSORS

That old gas kick could be
your next discovery!

Characterization of Unconventional Reservoirs

’ Traditional methods of coro analysis cannot yield

accepiable rmesulis when applisd to wnconventional
i reseryolrs such as gas shales, tight gas sands, coals and
|I' k thin bad formations.
1

Production controls on these resarvoirs are not limited o
!‘T hydrocarbons in place, permeahility and porosity Pay
] Idantification mequires an understanding of complox
lithologies and exolic mineralogies

Only Gore Lab offers the comprahansive range of unigues

technologies required o optimize your unconvwenticnal
rEssryoirs

To learn more about our unique unconventional
reservoir evaluation services contact Core Lab.
(713} 328-2121 or (361) 289-5457 psinfo@corelab.com

1 2000 Corg Labargiorigs. &40 righis resersad

UEMAUR
XPLORATION &

RODUCTION, LLC

1000 Frost Bank Plaza
802 North Carancahua Strest
Corpus Christi, TX 78470-0400
Phone: (361) 884-8824
Fax: (381)884-9623

Exploring Texas
since 1968
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LUNCHEON MEETING ANNOUNCEMENT

Corpus Christi Geological Society & Coastal Bend Geophysical Society
Wednesday, March 19, 2014

Location: The Town Club; 6" floor

Bar Sponsor: Pete Graham (Schlumberger)

Student Sponsor: Core Lab (Juan Cabasos) and CCGS

Time: 11:30 AM, Lunch served at 11:45 AM, speaker at noon

Cost: Members $25 ($3 Surcharge if no reservation, No-shows will be invoiced)
Reservations: Please make your reservations by email allison@aaoperating.com

Sea-Level Change in the Gulf of Mexico
Richard Davis

Professor Emeritus from the University of South Florida and
Visiting Research Associate at Harte Research Institute
Corpus Christi, TX

Biography

Richard A. Davis, Jr. is Distinguished University Professor Emeritus at the University of South Florida and
Visiting Professor/Research Associate at the Harte Research Institute for Gulf of Mexico Studies at Texas
A&M University — Corpus Christi.

Dr. Davis received his B.S. from Beloit College (Wisconsin) in 1959, his M.A. from The University of
Texas at Austin in 1961 and his Ph.D. from the University of Illinois — Champaign/ Urbana (1964) all in
geology. His minor for his masters was in Marine Science and for his doctorate was in ecology. He was
a post-doctoral fellow at the University of Wisconsin — Madison in 1964-65. Dr. Davis was assistant and
associate professor of geology at Western Michigan University from 1965-1973 with a sabbatical year
(1971-72) at The University of Texas, Marine Science Institute. He moved to the University of South
Florida as professor of geology and chair of the department in 1973. At USF he served in that role until
1982 and then was associate dean (1982-84) and acting dean (spring semester 1984). He was promoted
to Distinguished University Professor in 1988. He was the first Director of the USF Environmental
Science and Poilicy Program from 1994-1997 and retired from full-time employment in 2000.

Dr. Davis has been visiting professor at Duke University and the University of North Caroline — Chapel Hill
in 1984-85. He has also been visiting professor at the University of Melborne in Australia three times
(1976, 1986, 1991-2); the first time as a Senior Fulbright Scholar. Other visiting professorships have
been at the University of Waikato (NZ), University of Sydney, Copenhagen University (3 times), University
of Huelva (Spain) and the University of Utrecht. Dr Davis has also been a visiting scholar at the
Senckenberg Institute in Germany multiple times. He has recently been a visiting lecturer at the
Universities of Tongii, Nanjing and Peking in China. He has been an invited speaker at 42 colleges,
universities and research institutes. Dr. Davis has supervised 57 masters theses and 3 doctoral
dissertations as well as being on multiple dissertation committees from other domestic and foreign
universities.

Richard Davis has been very active in several professional organizations. He was president of the
Southeastern Geological Society and was elected as Councilor for Mineralogy and Secretary-Treasurer of
SEPM, The Society for Sedimentology. He is a fellow of the Geological Society of America. He has
hosted or co-hosted multiple international conferences on geology. Dr. Davis received the Shepard
Medal in Marine Geology from, and was elected to honorary membership in SEPM.

Dr. Davis specializes in coastal geology with emphasis on beaches, tidal inlets and barrier islands. He
has received many research grants from local, state and national funding agencies totaling more than

continued on page 13
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four million dollars. His research has resulted in more than 150 refereed papers, many field trip
guidebooks and contract reports. He has authored or edited 20 books from 1972 to the present; one is in
press. These range from introductory textbooks to research monographs for both commercial and
academic publishing houses. He has also been associate editor of the Journal of Sedimentary Petrology
(1984-89).

Abstract
Sea-Level Change in the Gulf of Mexico

Sea level has been changing throughout the history of the earth. There are only two things that can
change global sea level; increasing the volume of water in the ocean system and changing the size of the
ocean basins. Plate tectonics takes millions of years to change the size of the oceans but changing the
volume of water in the oceans can only take decades to centuries. This is primarily through climate
change with water being added or subtracted from the global ice sheets and temperature change of the
water.

The Gulf of Mexico began to form in the Late Triassic and did not reach a shape resembling its present
configuration until the Eocene. Since that time there has been a gradual change to its present
morphology that took place about 7,000 years ago.

The maximum elevation of sea level relative to North America was during the Cretaceous when the
Western Interior Basin was at its maximum. The lowest sea level position was probably during the
Wisconsinan when glacial coverage of the continent was a maximum and sea level was about 125 meters
below its present position. The highest sea level during the Pleistocene was about 40 meters above the
present position.

Melting of the Wisconsinan glaciers has led to the present coastal morphology and the rise in sea level is
continuing. Although the global rate of rise is about 2.7 mm per year there are places around the Gulf of
Mexico that it is almost four times the global rate. Most of the variation in the present rate of sea-level
rise is geologically based. The most stable situation is associated with carbonate platforms and the least
is on coasts with river deltas, the most important being the Mississippi Delta. Human activity is also a
contributor. The built environment associated with the Houston metropolitan area has subsided multiple
meters during recorded history. The future of places like Houston and the Mississippi Delta will include
serious problems of sea level rise. The main question is will there be sufficient funds to mitigate these
conditions?

See slides on pages 14 & 15
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Fig. 1 Cretaceous Gulf of Mexico
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Fig. 2 Lowstand Shelf Morphology
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~ 4,500 years ago

Present day
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Fig. 3 Gulf Coast Evolution
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Fig. 4 Subsidence in Houston
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SPONSORS

THUNDER EXPLORATION, INC.

Celebrating 30+ years of prospect
generation and exploration in the
following South Texas plays and trends.

Frio San Miguel Edwards
Jackson Austin Chalk Pearsall
Yegua Eagle Ford Sligo
Wilcox Buda Cotton Valley
Olmos Georgetown Smackover

16

Thunder is currently seeking non-operated working
interest participation in projects and prospects.
Contact Walter S. Light Jr.
President/Geologist

713.823.8288
EMAIL: wthunderx@aol.com




SCHOLARSHIP APPLICATIONS FOR SUMMER AND FALL

Scholarship applications for the Summer and Fall Semesters are now
being accepted. Geology majors attending Del Mar, TAMUCC, and
TAMUK area eligible. The application and guidelines are on the website
at ccgeo.org or be emailing Dawn Bissell, bissells@swbell.net

The post mark deadline is March 22rd (What else were you going to do
over Spring Break? But your professors may have other plans, so ask
them now for those letters of recommendation!)

We look forward to hearing from you.

Dawn S. Bissell

CCGS Scholarship Committee

Scholarship information and application are on the
following pages. (pages 18 & 19)

continued on page 18
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CCGS SCHOLARSHIPS

Summer/Fall 2014 Semester

APPLICATION REQUIREMENTS:

1. Applicant must be majoring in Earth Sciences and currently attending
a college in the local area.

2. Fill out the application form clearly, completely, and sign it.

3. Short essay clearly explaining how this scholarship will assist you in
achieving your geologic career goals and the reasons your application
should be considered by the Committee.

4. Applicant must provide two (2) letters of recommendation- one must
be from a geoscience faculty member or from a supervisor with whom
applicant has worked with in a geoscientific undertaking.

5. Applicant must provide a school transcript, please make sure it has your
name on it. A web printout is acceptable.

6. Applications must be postmarked by: March 22, 2014

Mail completed application to: Dawn Bissell, CCGS Scholarship
Committee Chairman / 253 Circle Drive, Corpus Christi, TX 78411

Please send an email to bissells@swbell.net once you've mailed your
application so that we know to expect it.

Please read requirements carefully and submit only complete applications.
Applicants who have received a CCGS scholarship in the past are eligible to
apply again. Scholarships will be awarded based on merit and need. The
award amounts may vary with the minimum individual award being $500.
Award recipients will be recognized at the monthly luncheon April 16, 2014
and are strongly encouraged to attend.

Board Members:

Dawn Bissell - Chairman Patrick Nye - Secretary/Treasurer
Brent Hopkins - Vice Chairman Beth Priday - Member
Bob Critchlow - CCGS President JR Jones - Member

Dennis Taylor - Member Lisa McLaughlin - Member

18



Corpus Christi Geological Society
Scholarship Application Form
Summer/Fall 2014

Last Name: First Name;

Mailing address:
(where award may be mailed if applicant is selected)

City: State: Zip Code:
Email:
Daytime Phone: Best time to call:

Alternate Phone:

University Currently Attending:

Department: Major:

Scholarship is for class level (circle one):

Freshman Sophomore Junior Senior Graduate Student
Total Hours Completed: Overall GPA (Minimum 2.5):

Total Hours - Geology: Geology GPA(Minimum 3.0)

Hours Planned for Scholarship Semester: Geology Hours:

Will this scholarship be used toward field camp? Yes No
Prior recipient of CCGS Scholarship? Yes No
Applicant Signature Date

Mail application, along with essay, two letters of recommendation, and transcript to
Dawn Bissell, CCGS Scholarship Committee Chairman

253 Circle Drive, Corpus Christi, TX 78411

Must be postmarked by March 22, 2014. Email bissells@swbell.net once you’ve
mailed your application, so we know to expect it.

19



PASSION FOR

Exceeding expectations for 80 years.

e (Covering 3,000 square miles of Texas with our multi-client seismic library

e Increasing seismic productivity and quality with UNITE cableless recording
and advanced vibroseis acquisition

e Improving subsurface resolution with advanced subsurface imaging

® Maximizing recovery with high-end reservoir characterization technology
and services from Hampson-Russell and Jason

e De-risking with additional multi-client library products including gravity,
magnetic and geological studies

e Storing and transforming your data into knowledge with Data

€ N
Management Services &( C G G

cgg.com/texas Passion for Geoscience
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Permission  to republish this paper was given by the author Dr. David
T. Dockery.

CLIMATE CHANGE

To gain notoriety in 2014, a psychic should predict: “There will be heat waves, droughts, and
wildfires in some places, too much rain and floods in other places; there will be storms, deadly light-
ning, hurricanes, and tornadoes.” Then as each of these perennial events happen, the psychic should
say: “I predicted that. I told you so!” The present-day climate-change scientists and politicians predict
and claim all these events as proof of global warming. Now they are blaming this winter’s cold weath-
er on global warming for knocking the Arctic Vortex out of sync. To counter claims that the recent
cold snap disproved “global warming,” the official White House blog went public on Wednesday, Janu
ary 8, 2014, to say that no single weather event proves or disproves climate change. The president’s
science advisor John Holdren went on to say, “This week’s cold spell is of a type there’s reason to be-
lieve may become more frequent in a world that’s getting warmer, on average, because of greenhouse-
gas pollution.” If all weather events are proof of global warming, then the climate-change paradigm is
unfasifiable and, thus, out of the realm of rational discourse (science) and into the realm of metaphys-
ics.

Speaking of metaphysics, it seems that the scientific method now includes polls. In his State of
the Union address (January 28, 2014), the President said: “But the debate is settled. Climate Change
[i.e. Global Warming] is a fact!” Meanwhile, outside the Capitol Building, the weather forecast was:
“Temperatures will hover at painful levels in the Washington, D.C., area into Wednesday, as they have
several times this winter. The combination of gusty winds, dry air and low temperatures will result in
AccuWeather RealFeel© temperatures near zero at times. Flights originating from or heading to parts
of the South could be delayed in the coming days.”

There is a new definition for the difference between weather and climate. When the winter is
cold, that’s weather. When the winter is warm, that’s climate change. The winter of 2011-2012 is fea-
tured on the White House Climate Change Website as part of “the second most extreme year on record
for the nation. Record heat across the U.S.” Fall of 2011 started with a mid-October frost in central
Mississippi and a devastating “once-in-a hundred-year” early October snowfall in New England that
dumped 31 inches of snow in Jaffrey, New Hampshire. The snowstorm came with leaves still on the
trees and left more than three million customers without power across the Mid-Atlantic and New Eng-
land. The cause of this misery was a switch in Arctic Oscillation from positive to negative mode, a
switch in which high-pressure develops in the Arctic, causing the Jetstream and cold air to dip south-
ward (Figure 1). When the Arctic Oscillation is in positive mode, a strong low pressure system cen-
tered over the North Pole (i.e. Polar Vortex) bottles the cold air up in the north. Figure 2 gives the Arc-
tic Oscillation time series for the December, January, February, and March winter season from 1899-
2011.

Near winter’s end on the March 7, 2012, edition of the NBC Evening News, Brian Williams
said: “This has been one of the warmest winters ever. In fact, it’s the fourth hottest in the lower 48
since they started keeping records of such things back in the 1890s ...” The winter of 2011-2012
would have been a possible example of global warming except for the fact that Alaska frozen in Janu-
ary while the Artic Oscillation was in positive mode. When the Arctic Oscillation flipped back to nega-
tive mode in February, there was no blocking high pressure system over Greenland, so the cold air
poured into Europe and Asia. The following is a chronicle of weather extremes in Alaska during posi-

tive mode and in Europe and Asia during negative mode. .
Continued on page 23
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Figure 1. Arctic Oscillation in negative phase with high pressure over the North Pole
(left) and positive phase with low pressure over the North Pole (right) (Wikipedia).
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Chart 1. Arctic Oscillation time series for the extended (DJFM) winter season 1899-
2011. Over the past century, the Artic Oscillation alternated between its positive (red)
and negative (blue) phases. Starting in the 1970s, the oscillation has trended more to a

positive phase, though it has trended to a more neutral state in the last decade (Wikipedia).
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1. January 17, 2012, the Alaskan National Guard was called to assist residents of Valdez, Alaska,
whose roofs collapsed after a record winter’s snowfall of over 27 feet.

2. January 17,2012, a Russian tanker began offloading more than a million gallons of fuel at the fro-
zen port of Nome, Alaska, a town of 3,500 residents, after a U.S. Coast Guard icebreaker cleared a path
for the tanker through hundreds of miles of thick sea ice.

3. January 28, 2012, the weather station at Jim River, Alaska, closed in on the all-time record coldest
temperature for Alaska (and the entire United States) of -80 F set in 1971 when the battery died in the
weather station just before the critical moment at a temperature of -79 F. Record low temperatures
were set for Alaska and Canada from Monday January 23 through Monday January 30, 2012.

4. February 2, 2012, parts of the Black Sea froze over along the Romanian coastline as temperatures
in the region sank to -26.5 F in some areas. Sixteen towns in Bulgaria recorded their lowest tempera-
tures since records were started 100 years ago.

5. February 3, 2012, late Friday morning snow fell in Rome, Italy, for the first time in 26 years.

6. February 6, 2012, temperatures fell to -33 F in Ukraine and snowfall as deep as ten feet cut off
70,000 people in Serbia.

7. February 10, 2012, the death-toll from the deep freeze in Europe hits 540 as the Danube River
freezes over wholly or partially from Austria to its mouth on the Black Sea. Navigation was impossi-
ble or restricted in Serbian, Croatia, Bulgaria, Romania, Hungary, and Austria.

8. February 11, 2012, Podgorica, Montenegro, experienced the heaviest snowfall in 63 years, shutting
down roads and railways and closing the main airport. At 20 inches, it was the worst snowfall since
1949. February 17, 2012, the U.S. Army and Europe help Montenegro respond to heavy snowfall dur-
ing the worst winter weather in decades.

9. February 13, 2012, military planes flew in tons of emergency food to towns and villages in eastern
Romania after an accumulation of some 4 meters (13 feet) of snow around homes and some of the
coldest temperatures in recent memory.

10. February 22, 2012, Kabul, Afghanistan, recorded its worst cold snap and heaviest snowfall in 15
years and reported 41 deaths due to freezing.

When it comes to climate change, geologists should and do own the subject. Over earth histo-
ry, and especially in the last 2 million years, climate and sea levels have fluctuated dramatically with-
out the influence of anthropomorphic carbon dioxide. During the previous interglacial warm period
125,000 years ago, sea level was from 5 to 9 meters higher than it is today. The following article is
from the December 2009 issue of MDEQ’s Environmental News (pages 9-13).

GLOBAL COOLING

The title “Global Cooling” is not a revisionist reaction to “Global Warming,” but it is a well
known geologic fact that the earth has cooled over the last 38 million years, climaxing with the conti-
nental ice sheets of Pleistocene Epoch. Even with the present warm trend, the earth is still much cooler
than it was in the Eocene Epoch, when there was little ice at the poles and sea level was much higher.

Continued on page 27
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Figure 3. The Moodys Branch formation exposed at Town Creek in Jackson,
Mississippi, (MGS locality 1) before the construction of a sewer line across the site.
A railroad bridge and the South State Street bridge appear in the background. Picture
(Kodachrome slide 155-5) taken in September of 1970.

Figure 4. Late Eocene sea covering the northern Gulf Coastal Plain
about 38 million years ago. Picture (scanned image) from Alabama

Heritage, spring 1989, p. 14. .
Continued
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The Late Eocene sea of the Jackson Group, a group named for its type locality at Town Creek in Jack-
son, Mississippi (Figure 3), extended into Arkansas and into western Tennessee north of Memphis
(Figure 4). Fossil seashells from the 38-million-year-old basal formation of the Jackson Group, the
Moodys Branch Formation, contains a great diversity of some 300 molluscan species (more than can
be found off the Mississippi coast today) with many tropical forms. Fossil seashells (Figure 5) are so
well preserved in the Moodys Branch Formation that the oxygen isotopes within their shell layers can
be read as thermometers of the ancient seawater temperature in which the shell lived.

Atmospheric oxygen has three stable isotopes (isotopes that do not undergo radioactive decay):
190 (99.76%), "0 (0.04%), '®0 (0.2%). The oxygen isotope ratios (‘**0/'°0) of the calcium carbonate
(CaCO0s) in fossil shells are inversely proportional to growth temperature. Thus, oxygen isotope ratios
can be used as a “paleothermometer.” Measuring oxygen isotopes in successive growth bands gives a
continuous record of seawater temperatures through the seasons. Cone shells of the genus Conus are
especially useful for this purpose as their spires reveal a complete record of shell growth. Modern
cones are noted for immobilizing prey using a modified tooth and poison gland containing neurotoxins;
the tooth is launched in a harpoon-like action, and the paralyzed prey is drawn back into the cone’s
mouth. Human fatalities have occurred from cone bites.

e = BEE 2B B

Figure 5. Conus tortilis from the Moodys Branch Formation at Town Creek (MGS
locality 1) in Jackson, Mississippi, showing pits along spire where shell samples were
taken for oxygen isotope analyses. Picture (digital CD #53) taken by George Phillips
on July 15, 2008.
Continued on page 31
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Takuro Kobashi and his professor Ethan Grossman in the Department of Geology and Geo-
physics at Texas A&M University (along with this writer and Linda Ivany of Syracuse University) pub-
lished the oxygen isotopes of cone shells from the Moodys Branch Formation at Jackson in Paleocean-
ography (2004). The findings of this study agreed with studies Ivany had previously published on the
oxygen isotopes of fossil fish ear bones (otoliths) of conger eels from the Jackson and Vicksburg
groups (Figure 6). Ivany et al. (2000) and Ivany et al. (2003) also documented an increase in seasonali-
ty across the Eocene-Oligocene boundary in the oxygen isotopes of fossil otoliths. While similar sum-
mer sea-water temperatures were obtained for Eocene and Oligocene otoliths, the Oligocene winters
were colder, and thus limited the ranges of tropical taxa. This was the beginning of a cooling trend that
continued to the Pleistocene ice age.

~ _\d..:_:-\‘“ \\k,\_. = ‘ S : ,. :‘“\ 3 4/

Figure 6. Linda Ivany (far right) and crew collecting otoliths from the Mint Spring
Formation at Mint Spring Bayou in the Vicksburg National Cemetery (with a National
Park collecting permit). The Mint Spring Formation is in the undercut below the lower
ledge of the Glendon Limestone and softer underlying Marianna limestone. Picture
(slide 353-5) taken on May 18, 2002.

Continued on page 33
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Figure 7 shows a graph of oxygen isotope ratios of an Eocene Conus shell (reported as 3'°0).
The shell was sampled along the spire (at the sites of the tiny drill holes) to produce an isotopic record
for the entire life of the organism. Note that the §'%0 values record about eight years of growth. Sea-
water temperatures average about 19°C (67° F) to 23°C (73°F), a range much less than that of modern
seawater in the northern Gulf of Mexico. Thus, seasonality has increased since Eocene time due to
colder winter temperatures.

So why has the Earth cooled
over the last 38 million years? Ice
ages are not common in Earth histo-
ry and have occurred only about
every two hundred million years.

In order for continental ice sheets to
form, large continental masses must
have moved (by continental drift) to
cold places as they have today.
Antarctica has the largest ice sheet
and is over the south pole and is
almost completely within the Ant-
arctic Circle; North America,
Greenland, Europe, and Asia have
enclosed much of the Arctic Ocean.
Greenland lies largely within the
Arctic Circle and has the second
largest ice sheet, which is up to
10,000 feet thick.

Another reason for cooling
was found partly as a result of
strontium isotope research done in Figure 7

Mississippi. Strontium isotope rati- By sampling around the whorls of this Conus shell from the

0s (87Sr/868r) in the world’s oceans N‘Ioodys_\anch Formation, Mississi_ppi. I«'_Iobashi et al. (2001,

h h d over time due to the Geology) have produced an oxygen isotopic record of seasonfll
ave changed ovel - i temperature change for the Eocene. The authors have used isoto-

variable contributions of light iso- pic analyses of Conus and other mollusks to demonstrate winter

topes produced by vulcanism on the and summer cooling from the mid-Eocene through the early

Oligocene, and to argue for warm low-latitude temperatures in

the Eocene. Image by Takuro Kobashi and Ethan Grossman.

sea floor and heavy isotopes pro-
duced by weathering of bedrock on
the continents. At times of greater exposure of continental rocks such as in mountain ranges, the
oceans acquire a heavier strontium isotope ratio. Weathering of mountain rock also takes carbon diox-
ide from the atmosphere and sequesters it in the weathering products of soils and sediments, thus low-
ering the level of greenhouse gases and cooling the planet. Today’s world is particularly mountainous
due to the continental collision between India and Asia and the uplift of the Himalayan Mountains and
the Tibetan Plateau, a process that has increased bedrock exposures over the last 38 million years.

The history of ocean strontium isotopes ratios can be found in the fossil shells of the Jackson
and Vicksburg groups and the Chickasawhay and Paynes Hammock formations of Mississippi. I as-

Continued on page 35
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sisted Tim Denison and others with Mobil Research and Development Corporation in Dallas, Texas, in
sampling the strontium isotopes in Eocene and Oligocene calcitic shells of oysters and pectens from
Mississippi. The lowest *’Sr/**Sr ratio value Denison and others found in Cenozoic seawater was
0.707592+15 for the 38-million-year-old shells of the Moodys Branch Formation. This ratio increased
in the shells of successively younger formations to a high of 0.70787+7 in the 28-million-year-old
Paynes Hammock Formation. The present-day sea water *'Sr/**Sr ratio is 0.7091 (Figure 8).

The initial time of cold winters and Global Cooling occurred near the Eocene-Oligocene bound-
ary, which coincides with the boundary between the Jackson Group and the overlying Vicksburg
Group. Global cooling is blamed for the extinction of many tropical species at this boundary. Colum-
bia University Press, in their “Critical Moments in Paleobiology and Earth History Series,” published a
volume on global cooling with the subtitle “Paradise Lost.”
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Figure 8. Strontium isotope ratios for the Gulf Coastal Plain Paleogene section as determined from
the calcitic shells of oysters and pectens by Denison and others.
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During the present ice age of the last 2 million years, a time called the Pleistocene Epoch, glaci-
ers have advanced and retreated over 20 times, often blanketing much of North America in ice. To-
day’s climate is actually a warm interval between periods of glaciation. The most recent period of gla-
ciation, lasted 100,000 years and reached its height approximately 20,000 years ago.” During this time
thick sheets of ice covered Canada and the northern United States.

During the Pleistocene, glacial periods were long lived while interglacial periods were relative-
ly short, lasting on the average only about 12 thousand years. The present interglacial period, called
the Holocene, has already lasted over 11 thousand years but would have been on the order of 15 thou-
sand years long if not for a climatic glitch 12,800 years ago that sent the planet back into a thirteen-
hundred-year-long ice age. This ice age is known as the Younger Dryas (from 12,800 to 11,500 years
ago). At about this time, central Mississippi was covered by a boreal forest (like that of northern Min-
nesota), as is evidenced by spruce pollen (more than 10,000 years old) found by the U. S. Corps of En-
gineers in the Pearl River alluvial sediments, during their coring of the Pearl River flood plain for the
proposed Shoccoe dam project in Leake County.
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Figure 9. The yellow curve gives the temperature in degrees C for central Greenland
over the last 18,000 years. The red curve gives the accumulation of ice in meters per
year over the same time period. YD designates the Younger Dryas glacial period.
This diagram was published online by the Lamont-Doherty Earth Observatory.
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One alarming aspect about the climate change 12,800 years ago is that it occurred over a period
of ten years or less (Figure 9). This rapid climate change was the inspiration for Kim Stanley Robin-
son’s novel Fifty Degrees Below, for Art Bell and Whitley Strieber’s book The Coming Global Super-
storm, for John Christopher’s novel The World in Winter, and for the 2004 apocalyptic science-fiction
film The Day After Tomorrow. If the initial Younger Dryas climate event happened again today, the
next ice age would come in our lifetime. Such an apocalyptic scenario would be much worse than the
disasters forecasted for global warming. The unpredictability of what’s to come, whether too hot or too
cold, brings to mind an episode of the Twilight Zone entitled The Midnight Sun, which originally aired
on television on November 17, 1961. In this episode, the earth’s elliptical orbit has changed, and the
planet is spiraling inward towards the sun. New York City is largely deserted as the population has
moved north, leaving Norma (Figure 10) and her landlord Mrs. Bronson behind in the heat of a sun so
bright that daylight continues to midnight. The situation changes in the last scene when a feverishly
sick Norma awakens from her delirium to an earth that is actually spiralling away from the sun into the
darkness and coldness of space; Norma’s doctor leaves her bedside to move his family south. From her
sick bed, Norma says to her landlord, “Isn’t it wonderful to have darkness, and coolness?” Mrs. Bron-
son dreadfully replies, “Yes, my dear, it’s....wonderful.”

a -
Figure 10. Lois Nettleton as Norma in “The Midnight Sun,” from the Wikipedia.
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Figures 11 and 12 show recent cold weather, which mirrors that which Norma found when she
awoke from a heat spell (like the summer of 2012) to snow and ice (in the winter of 2014).

Figure 11. My frozen upper lake in northwest Hinds County at daybreak on January 8,
2014, during a cold spell of 62 cosecutive hours of freezing temperatures (Ken South
WITYV blog, January 8, 2014).

fEUtery AN

Figure 12. January 8, 2014. The picture shows the U.S. side of Niagara Falls frozen
around Prospect Point at Niagara Falls State Park due to the polar vortex cold spell.
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www.ccgeo.org Don’t forget we have our own we page.

http://terra.nasa.gov/gallery/ Great satellite images of Earth.

www.ermaper.com They have a great free downloadable viewer for TIFF and other
graphic files called ER Viewer.

http://terrasrver.com Go here to download free aerial photo images that can be
plotted under your digital land and well data. Images down to 1 meter resolution,
searchable by Lat Long coordinate. Useful for resolving well location questions.
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TYPE LOGS OF SOUTH TEXAS FIELDS by Corpus Christi Geological Society
NEW (2009-2010)TYPE LOGS IN RED; *****2011;

ARANSAS COUNTY
Aransas Pass/McCampbell Deep
Bartell Pass

Blackjack

Burgentine Lake

Copano Bay, South
Estes Cove

Fulton Beach

Goose Island

Half Moon Reef

Nine Mile Point
Rockport, West

St. Charles

Tally Island

Tract 831-G.O.M. (offshore)
Virginia

BEE COUNTY
Caesar

Mosca

Nomanna

Orangedale(2)
Ray-Wilcox

San Domingo

Tulsita Wilcox
Strauch_Wilcox
BROOKS COUNTY
Ann Mag

Boedecker

Cage Ranch

Encintas

ERF

Gyp Hill

Gyp Hill West

Loma Blanca

Mariposa

Mills Bennett

Pita

Tio Ayola

Tres Encinos
CALHOUN COUNTY
Appling

Coloma Creek, North
Heyser

Lavaca Bay

Long Mott

Magnolia Beach
Mosquito Point

Olivia

Panther Reef
Powderhorn

Seadrift, N.\W.
Steamboat Pass

Webb Point

S.E. Zoller
CAMERON COUNTY
Holly Beach

Luttes

San Martin (2)

Three Islands, East

Vista Del Mar
COLORADO COUNTY
E. Ramsey
Graceland N. Fault Blk
Graceland S. Fault Blk
DEWITT COUNTY
Anna Barre

Cook

*****Nordheim
Smith Creek

Warmsley

Yorktown, South
DUVAL COUNTY
DCR-49

Four Seasons

Good Friday

Hagist Ranch

Herbst

Loma Novia

Petrox

Seven Sisters

Seventy Six, South

Starr Bright, West
GOLIAD COUNTY
Berclair

North Blanconia

Bombs

Boyce

Cabeza Creek, South
Goliad, West

St Armo

Terrell Point
HIDALGO COUNTY
Alamo/Donna

Donna

Edinburg, West
Flores-Jeffress

Foy

Hidalgo

LA Blanca

McAllen& Pharr

McAllen Ranch
Mercedes

Monte Christo, North
Penitas

San Fordyce

San Carlos

San Salvador

S. Santallana

Shary

Tabasco

Weslaco, North
Weslaco, South
JACKSON COUNTY
Carancahua Creek
Francitas

Ganado & Ganado Deep
LaWard, North

Little Kentucky

lost now found

Maurbro MCMULLEN COUNTY
StewartSwan Lake Arnold-Weldon

Swan Lake, East Brazil

Texana, North Devil's Waterhole

West Ranch Hostetter

JIM HOGG COUNTY Hostetter, North
Chaparosa NUECES COUNTY
Thompsonville,N.E. Agua Dulce (3)

JIM WELLS COUNTY Arnold-David

Freebom Arnold-David, North
Hoelsher Baldwin Deep

Palito Blanco Calallen

Wade City Chapman Ranch
KARNES COUNTY Corpus Christi, N.W.
Burnell Corpus Christi West C.C.
Coy City Encinal Channel

Person Flour Bluff/Flour Bluff, East
Runge GOM St 9045(offshore)
KENEDY COUNTY Indian Point

Candelaria Mustang Island

Julian Mustang Island, West
Julian, North Mustang Island St.
Laguna Madre 889S(offshore)

Rita Nueces Bay/Nueces Bay
Stillman West

KLEBERG COUNTY Perro Rojo

Alazan Pita Island

Alazan, North Ramada

Big Caesar Redfish Bay

Borregos Riverside

Chevron (offshore) Riverside, South

Laguna Larga Saxet

Seeligson Shield

Sprint (offshore) Stedman Island

LA SALLE COUNTY Turkey Creek
***Pearsall REFUGIO COUNTY
LAVACA COUNTY Bonnieview/Packery Flats
Halletsville Greta

Hope La Rosa

Southwest Speaks Lake Pasture
Southwest Speaks Deep Refugio, New

LIVE OAK COUNTY Tom O’Connor

Atkinson SAN PATRICIO COUNTY
Braslau Angelita East
Chapa Commonwealth

Clayton Encino

Dunn Enos Cooper

Harris Geronimo

Houdman Harvey

Kittie West-Salt Creek Hiberia

Lucille Hodges

Sierra Vista Mathis, East

Tom Lyne McCampbell Deep/Aransas Pass
White Creek Midway
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"DVD
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Build reservoir analyses.
Watch your potential soar.

IHS PETRA® provides a unique solution to integration, analysis and manipulation of
geological, geophysical, petrophysical and engineering information. With easy data loading
and a powerful and flexible database, you can both effectively manage projects and quickly
visualize results using interactive mapping, cross sections, log plots, cross plotsand more —
all within a single system. Superior technical support and proven integration of customer
enhancements make PETRA the highest-ranked' geological interpretation tool in the E&P

industry for both reliability and accuracy and ease of use. Energy information, refined.
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