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PRESI DENTI|OS
c k

Davi d Hanco

Christmas is over! Whew. It was a real whirlwind for me this year. | hope everyone had a great holiday
season with full stockings and stomachs as well. It's now time to go on that New Year's diet.

Though | have no crystal ball, oil fundamentals have apparently changed with a continued draining of
the oil stock oversupply. Diminished budgets and record low reserve replacements may possibly set the
stage for potential price shocks down the road. It still seems though that conventional oil and gas
prospectors are struggling in a world that has gone resource play crazy. Hopefully, this recent price
surge will hold and our niche in Mississippi canagain thrive. I'm optimistic!

Ezat Heydari will again fulfill the role of speaker this month. His talk, “The Cause and Consequence of
The End Permian Global Crisis” will, I'm sure be informative as always. The abstractalone is very
interesting and will appeal to all geological disciplines. We will also be honoring Howard Patton of
Seismic Exchange at our January meeting. Howard has served the Mississippi oil and gas community’s
seismic needs for 38 years. I'm sure you all will want to come and visit with Howard before he sails into
retirement. Let’'s get a good crowd out to our first meeting of 2018.

| wish you all a happy and prosperous 2018.



2032018 MGS MEET

NG SCHEDUL

Wh e n What / Who Wher e
September 14, 20Fall BBQ Jackson Yacd0tpm
October 12, 201 8BZAT HEYDARI Ri veri1Hi:1310sa m

The Last Delta op Mars
November 7, 2017 Todd Kiefer Ri veri 1Hi:1310sa n
Updat e: Energy & Powern: Gl obal I nfl uen

December 2325, 201Merry Chri st mas
January 11 EZAT HEYDARI Ri ver i IHi:l30an
The Cause and ConsRgrumi

February 8 TBD Ri veri 1Hi:13l10sa m
Mar ch 8, 2 TBD Ri veri 1HIi: [3l10sa m
Apr i | 12, Bol and Schol arslf Ri veri1Hi:13I0sa n
May 10, 2Q17 Spring Fling|Jackson ¥Ya.chd@
OFFI CERS M

MMMMM

September

Oct ober 1 (

November

6

\J

January 9,

February

6

I

Mar ch 6,

Apr i | 10,

May 8, 20:




MGS JANUARY SPEAKE
Dr . Ezat Heyda

The Cause and Consequences of the End-Permian Global Crisis

Dr. Ezat Heydari
Jackson State University
Jackson, MS
E-mail: ezat.heydri@jsums.edu

The Earth experienced a major global crisis atthe end of the Permian Period which led
to the most severe biological mass extinction of the Phanerozoic Eon at about 252
million years ago. This catastrophe was accompanied by dramatic changes in
geochemical composition of the atmosphere and ocean and resulted in the deposition of
sedimentary features which had not occurred since the Precambrian time.

This presentation provides sedimentologicaland geochemical characteristics of several
key sections that encompass the transition from the Permian to the Triassic periods.
This is followed by a critical assessment of proposed hypotheses for this mass
extinction. The talk suggests that an active mantle plume resultedin the release
massive amounts of methane from various sources which put the Earth in a deadly
positive feed-back loop. This conditioninitiated a series of processes which eventually
led to an acidic ocean causing the marine mass mortality and an extremely hot climate
producing mass killing on land.
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RADON IN MISSISSIPPI

David T. Dockery LI and David E. Thompson, Office of Geology

Radon is an odorless and colorless, naturally-occurring, radioactive gas derived
from the decay of radioisotopes of uranium and thorium and is the heaviest of all the
noble gases of the Periodic Table. Allisotopes ofradonare highly radioactive. If
condensed to a liquid (at very low temperatures), radon glows in the dark due to its
intense radiation. The most stable isotope of radon, 22?Rn, has a half-life of only 3.8
days, thus radon levels diminish with time and distance from its source. Granite and
shale generally contain the highest quantities of uranium and thorium and tend to produce
the highest quantities of radon gas. Otherrock types that are likely to produce radon are
glauconite-bearing sandstones, certainkinds of fluvial sandstones and sediments,
phosphorites, chalk, karst-producing carbonate rocks, certainkinds of glacial deposits,
bauxite, and silica-rich volcanic rocks. Most of the radon produced in these rocks is
trapped in the deep rock interior and ultimately decays in a number of steps to form the
stable isotope of lead 2°°Pb. However, radon produced near the exterior, or along
fractures of these rocks, may work its way to the surface. Mississippi has many near-
surface deposits of shale and clay, but the state’s granite sources are deeply buried.

Radon levels in the atmosphere (inthe 1.S.) are measured in picocuries per liter
(pCi/L). The average random concentrationof radon in American homesis about 1.3
pCi/L, while outdoor exposures are about one tenth as much. The U.S. Environmental
Protection Agency has divided the United States, by counties, into Radon Zones 1-3, with
Zone 1 having the highest radon potential with levels greater than 4 pCi/L, Zone 2 having
moderate radon potential with levels between 2 and 4 pCi/L, and Zone 3 having low
radon potential with levelsless than 2 pCi/L (Figure 1).
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Figure 1. EPA radon zones for counties in the United States. The highest radon levels
are in Zone 1 (red) and the lowest levels are in Zone 3.
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Of the eighty-two counties in Mississippi, seventy-twoare in Zone 3, and ten are in Zone
2 (Figure 2). Eight of the ten counties in Zone 2 occur along the Cretaceous outcrop belt
and include, from south to north, Noxubee, Lowndes, Clay, Chickasaw, Pontotoc, Lee,
Union, and Alcorn counties. The remaining countiesare in Zone 2 and include Rankin
County on the mid-Tertiary outcrop belt and Washington County on the Mississippi

River Alluvial Plain.

Mississippi Counties with
Radon Zone 2 Status

(-

Figure 2. Radon Zone 2 counties in Mississippi (left) and their bedrock geology as
shown on the state geologic map (right).
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A county’s placementin Zone 3 does not exclude homes in that county from problems
with radon exposure. The NURE aeroradiometric thorium data map for the conterminous
United States (Figure 3) and for the Mississippiarea (Figure 4) indicate high levels of
thorium in the Delta, the Loess Hills, and the Jackson Prairie, regions which include
many of the state’s Zone 3 counties.
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Figure 3. Aeroradiometric thorium data for the conterminous United States from the
National Uranium Resource Evaluation (NURE) program of the U.S. Dept. of Energy.

Data were collected by aircraft flying 400 feet above the ground surface and can
provide an estimate of radon source strength over a region.
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Figure 4. Enlargement of aeroradiometric thorium (left) and uranium (right) data maps
for the Mississippi area. Red (on both maps) indicates high thorium and uranium
concentrations in the Cretaceous outcrop belt of northeast Mississippi. High thorium
concentrations (map at left) also occur in the alluvium of the Mississippi River Alluvial
Plain, in the loess of the Loess Hills, and the Yazoo Clay of the Jackson Prairie.
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Elevated radon concentrations associated with the Cretaceous belt in Mississippi,
Tennessee, Alabama, and Georgia (as shown in Figure 1) may be due to both the shale
and chalk components of the Selma Chalk Group, which underlies the Black Prairie
Physiographic Province. Additional sources may come from heavy mineral occurrences
that include the uranium and thorium-bearing minerals monazite and zircon in sand-rich

geologic units of the Upper Cretaceous section.
Higher levels of radon in Rankin County might be associated with the uplifted

basement rocks and buried volcano of the Jackson Dome under the western part of the
county (Figure 5) or from such near-surface formations as the mineral-rich Bucaturma

Clay and the Yazoo Clay.
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Figure 5. Structural map of the Mississippi Embayment,
showing the location of Rankin and Washington counties.
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According to the Agency of Toxic Substances and Disease Registry ToxFAQs, the
average soil content of radioactive thoriumis 6 parts permillion (6 ppm). Laboratory
tests on the Bucatunna Clay at the Easom Mine in Smith County (Figure 6) found
thorium levels of 20.690 ppm, about 3.5 times the average level.

¢ 7 B oy ;
Figure 6. Leroy Strite (left) and Larry Strite (rlght) at the Easom Mme n the Bucatunna
Clay in Smith County, Mississippi. Spring water draining off the top of the clay at left
is blood red with minerals and/or with sulfur-reducing bacteria. Picture (digital) taken
by Michael LaBelle on December 10, 2007.
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Figure 7 shows an outcrop of the Bucatunna Clay on Highway 18 in Brandon.

Figure 7. Outcrop of Bucatunna Clay on the north side of Highway 18 across from
Brandon High School. Picture was taken on July 27, 2011.
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In April of 2000, the Office of Geology was contacted concerning the reason for
high levels of radon found in a Washington County school (2.3% of the schools initially
tested in Mississippi had radon concentrations of 4 pCi/L or above). The office was
asked if the source of the radon might be from a buried volcano in that county.
Washington County straddles a hinge line or possibly a fault along the north margin of
the Monroe-Sharkey Platform where it plunges into the Desha Basin (Figure 8). Pat
Mason (Office of Land and Water Resources, Hydrologic Investigations Report 2001-1)
documented saltwater intrusion into the freshwater zone of the Cockfield aquiferabove
this hinge line just south of Greenville. She noted that the Cockfield in this area had
anomalously high gradients in heads, color, chlorides, and pH, which suggested “the
presence of faulting.” Faulting could also be an avenue for increasedradon levels.
Anomalous increases in radon concentrations have been noted to precede earthquakes.

o Salt Domes

.~ Faults

Area of chloride conc.
exceeding 250 mgll

Mississippi Valley Gas
#1 Termry-Bell Unit

Monroe-Sharkey
Platform

0 5 10 20 30 0
Miles

Figure 8. Location of Washington County, the Terry Bell well,
and elevated chloride levels in the Cockfield aquifer in
relation to the Monroe-Sharkey Platform and Desha Basin.

Dr . Davi d T. DocC
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To test basementrocks as a source of elevated radon levels, a core of a volcanic
rock with the composition of phonolite from a depth of 4,024 feet in the Mississippi
Valley Gas #1 Terry Bell well in Washington County (Figure 9) was checked for
radioactivity at the Radiological Health division of the Mississippi Department of Health.
Phonolite is the same volcanic rock type that buried Pompeii and Herculaneumunder as
much as 80 feet of molten ash when Vesuvius erupted in 79 A.D. Michael E. Gates of
Radiological Health (on April 12, 2000) found the core to be “colder than a brick™ (bricks
emit radiation from a radioactive isotope of potassiumthey contain). Other buried
volcanic rocks in the county may be more radioactive, but their depth at 4,000 feet would
lessen their impactas a source of radium, unless the radon could hitch a ride up a fault on
a plume of saltwater. Anotherpossible source would be the granite gravel and cobbles in
the lower part of the alluvium in the Mississippi River Alluvial Plain, which occur within
a hundred feet of the surface.

Figure 9. Deformed Smackover Limestone at the contact of
a phonolite (71.6 Ma) intrusion in the Mississippi Valley Gas
#1 Terry Bell in Washington County at a depth of 4,024 feet

(MGS core box C-49.6). Picture made by James Starnes on a
flatbed scanner; Image 813.
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One in ten pebbles of Mississippi River gravel is composed of granite (Figure 10).
Similar glacially-derived materials, ground from granitic rocks of the Canadian Shield,
underlie the farm lands of Towa, where all the state’s countiesare zoned in Level 1 (see
Figure 1). Radon levels are so high in that state that cities such as Iowa City have passed
requirements for radon-resistant constructionin new homes.

B e s il . P WP 5 P

Figure 10. Granite pebble collected by Paul Parrish from the Mississippi River gravel
bar at Rosedale, Mississippi. Picture (digital; Image 1778) taken on November 17,
2010; scale in inches.
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Radon is a particularly dangerous source of radiation because it is taken into our lungs
when we breathe. It is the second most frequent cause of lung cancer (after smoking) and
is estimated to cause 21,000 lung cancer deaths per year in the United States (figures 11-
12), some 2,900 of which occur among those who have never smoked. The Iowa Radon
Lung Cancer Study (Field etal., 2000) found that a 15-year exposure (at home) at levels
equivalentto EPA’s action level of 4 pCi/L yielded a 50% increase in lung cancer risk.
Radon exposure is especially damaging to smokers, due to the synergistic effects of radon
and smoking, increasing their risk of cancer ten-fold over non-smokers. Accordingto
EPA estimates, ata radon level of 4 pCi/L overa lifetime for 1,000 smokers, 62 people
could get lung cancer. Under the heading “What To Do,” EPA says, “Stop smoking and

fix your home.”
25,000
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Figure 11. Radon is estimated to cause 21,000 lung cancer deaths
per year, according to EPA’s 2003 Assessment of Risks from Radon
in Homes (EPA 402-R-03-003). The number of deaths from other
causes are from the Centers for Disease Control and Prevention’s
2005-2006 National Center for Injury Prevention and Control
Report and 2006 National Safety Council Reports.
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SEER Estimated 2010 US Mortality
for Selected Cancers
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Figure 12. Number of deaths in 2010 from selected cancers as estimated by the
National Cancer Institute, Surveillance Epidemiology and End Results (SEER).
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Lung cancer caused by radon was first noticed as a wasting disease in miners in
Europe as early as 1530. This condition was identified as lung cancer from an
investigation of miners in Schneeberg, Germany, in 1879. In the United States, decades
of health problems found in uranium miners in the Southwest (employed during the early
Cold War) promptedthe first federal establishment of limits on radon in mines in 1967.
The most effectivemethod found to control excess radon was the use of extensive
ventilationsystems with multiple vertical shafts and fans to supply fresh air.

Radon presence in indoor air was documented as early of 1950. Indoor radon
became nationallypublicized in 1984 when construction engineer Stanley Watras entered
the Limerick nuclear power plant in Pottstown, Pennsylvania, on his way to work and set
off the plant’s radiation monitoralarms. As the plant was under construction, ithadno
nuclear fuel at the time. Further testsrevealed that the radioactive substances on Watras
were not from the plant, but were from the byproducts of high radon levels in his home.
The daughter products of radon are radioactive solids that stick to dust particles in the air,
which in turn can contaminate skin and clothing. Radiation measurementsin the Watras
home were 700 times higher than the maximum level considered safe for human
exposure (the home tested at 2,700 pCi/L, far above the safe level at, or below, 4 pCi/L).
Following this incident, Congress passed the Indoor Radon Abatement Act (IRAA).
which directed EPA (in Sections 307 and 309) to identify high radon potential areas in
the United States. A radon screening project in Mississippiin 1991 projected that 3% of
the state’s homeshad radon levels higher than 4 pCi/L. In June of 1992, the Office of
Geology reviewed a draft of the “Preliminary Geologic Radon Potential Assessmentof
Mississippi” by Linda Gundersen. This draft was publishedin EPA’s Map of Radon
Zones in Mississippi(September 1993). A slightlyearlierreport by the Mississippi State
Department of Health’s Division of Radiological Health (Mississippi Residential Radon
Survey Final Report, May 20, 1993) contained a section on the radon potential of
Geologic and Soil Formations.

Radon in soil moves along a pressure gradient from high pressure in the cold/cool
soil to low pressure in a warm house. When it encounters a home foundation, radon
seeps through: (1) spaces between basementwalls and slab, (2) cracks in foundations
and/or walls, (3) openings around sump pumps and drains, (4) construction joints, (5)
crawl spaces, and (6) showers and water faucets using domestic well water containing
radon. Since soil conditions tend to be variable, radon levels may be high in one house
but not in the house next door. Also, the design of the house is important: a home with a
basement or slab foundation can accumulate higher levels of radon than a house on a
conventional foundation with a ventilated crawl space beneath the subfloor.

There is no known safe level of radon exposure, but the risk can be reduced by
lowering the radon level in the home environment. Radon mitigation for homes with
basements, or built on concrete slabs, consists of depressurizing the soil beneath the slab
or basement and walls. The cost of a sub-slab system in Mississippiis generally less than
$2,000 and consistsof a vent pipe system and fan that pulls radon from beneath the house
and vents it to the outside. For further information, check Indoor Radon at the
Mississippi Department of Health website.
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