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SCIENTISTS TRAVEL U.S. HIGHWAY 441 BETWEEN CHEROKEE, NC AND GATLINBURG,

TN TO TEST HYDROTHERMAL FLUID TRANSPORT MODEL
FOR POLONIUM RADIOHALO FORMATION

Jeffrey S. Gift, PhD
couple of years ago, in the January 2006 issue of
the TASC newsletter, Dr. Dan Reynolds reviewed
competing interpretations of Drs. Robert Gentry
and Andrew Snelling for polonium radiohalos.

While both believe that these phenomena provide evi-
dence for a young earth, Robert Gentry, refers to them as
“Fingerprints of Creation” (www.halos.com), etched by
God into granite during the creation week. Geologist Dr.
Andrew Snelling, on the other hand, speculates that po-
lonium radiohalos found in metamorphic rock formed
during the Genesis Flood, and an episode of “grossly
accelerated 238U decay.” Recently, Dr. Snelling traveled
U.S. Highway 441 in our very own State of North Caro-
lina to gather evidence in support of his theory.1

In review, radiohalos are areas of discoloration found in
rocks containing radioactive elements that undergo al-
pha decay. Alpha decay occurs when a radioactive
element emits energetic alpha particles. The alpha parti-
cles are emitted randomly in all directions but stop at the
same distance from the parent. After enough alpha de-
cays have occurred, a spherical shell of discoloration
results. Cross sectional specimens of these discolored
areas can be studied with an optical microscope.

The uranium238 isotope decays ultimately into lead
through 14 intermediate elements, 8 of which involve
alpha decay. Each of the intermediate alpha emitting
elements can form radiohalos, each with its own unique
size (Figure 1). There are three isotopes of polonium (Po)
in the decay chain of uranium-238. These are 218Po, 214Po,
and 210Po, with half-lives of 3 minutes, 164 microseconds,
and 138 days, respectively. The amazing fact is that there
are radiohalos in Precambrian granite (basement rocks

                                                                        
1 Snelling AA (2008) Testing the hydrothermal fluid
transport model for polonium radiohalo formation: The
Thunderhead Sandstone, Great Smoky Mountains, Ten-
nessee-North Carolina.  Answers Research Journal 1:53-64.
Available at <www.answersingenesis.org/contents/
379/Testing_Radiohalos_Model.pdf> Accessed 2008 Jun
26

of the earth’s crust) that are attributable exclusively to
these polonium isotopes without evidence of radiohalos
from precursor elements, that is, the polonium appeared
to be parentless or orphan. Dr. Gentry has observed that
many of the polonium radiohalos appear to be isolated
from any nearby uranium radiohalos which could theo-
retically be sources of the polonium or its precursors,
suggesting that they were created ex nihilo , by God. Dr.
Snelling believes that uranium-238 is the origin of the
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Figure 1: Radiohalos associate with uranium-238 decay (Figures
from Snelling, 2005)
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Figure 2: Polonium radiohalos in samples taken from metamorphic
zones across the Great Smoky Mountains, Tennessee-North
Carolina (from Snelling, 2008)

polonium radiohalos. To explain the extent of uranium-
238 and polonium radiohalos frequently found together
in biotite flakes in granite rock, he estimates that hun-
dreds of millions of years worth of uranium-238 decay
(at today’s rates) had to have occurred in a few days.2,3

To explain how the polonium was separated from its
parent uranium-238 and concentrated in nearby radio-
centers to form polonium radiohalos, a hydrothermal
fluid transport model was proposed. 2,4,5

Water-saturated sedimentary rocks release water as a
by-product as they become deeply buried and trans-
formed into regional metamorphic complexes.6 This hot
water could then act as a hydrothermal fluid transport-
ing polonium and its precursors through cleavage
planes and conduits to sites where polonium could ac-
cumulate and eventually form parentless radiohalos. Dr.
Snelling argues that this same hydrothermal fluid trans-
port model could explain the formation of polonium
radiohalos in those regional metamorphic rocks where
an adequate supply of uranium decay products oc-
curred.2

To test the hydrothermal fluid transport model for polo-
nium radiohalo formation, nine samples of the
metamorphosed Thunderhead Sandstone were collected
from road-cut outcrops along U.S. Highway 441 be-
tween Cherokee, North Carolina, and Gatlinburg,
Tennessee. This section of road cuts through the biotite,
garnet, staurolite, and kyanite zones of the regional
metamorphism.1 These zones are named according to
the first appearance of the distinctive metamorphic min-
erals which characterize them as the intensity of the
metamorphism increased laterally. The boundaries be-
tween these zones, called isograds, are where mineral
reactions have produced the new minerals because of
the progressively higher temperatures and pressures.
                                                                        
2 Snelling AA (2005) Radiohalos in granite: Evidence for
accelerated nuclear decay. Radioisotopes and the age of the
earth: Results of a young-earth creationist research initiative,
Institute for Creation Research, El Cajon, CA 101-207
3 This was also the conclusion of the Institute for Crea-
tion Research Radioisotopes and the Age of the Earth
(RATE) project.
4 Snelling A A, Armitage MH (2003) Radiohalos—A tale
of three granitic plutons, Proceedings of the Fifth Interna-
tional Conference on Creationism, Pittsburgh, PA, Creation
Science Fellowship, 243-267
5 Snelling AA, Baumgardner JR, Vardiman L (2003)
Abundant Po radiohalos in phanerozoic granites and
timescale implications for their formation, Transactions of
the American Geophysical Union, 84:46, Fall Meeting Sup-
plement Abstract V32C-1046.
6 Snelling A A (1994) Towards a creationist explanation
of regional metamorphism, Creation Ex Nihilo Technical
Journal, 8:51-77

Zircon grains within these metamorphic zones contain
minor amounts of uranium, and would thus have been a
source of 238U decay products including polonium. If
hydrothermal fluids had been generated by the meta-
morphism, according to the hydrothermal fluid
transport model for polonium radiohalo formation,
those hydrothermal fluids should have transported the
polonium into biotite flakes (also found in all of the
metamorphic zones), where it should have formed polo-
nium radiohalos.

Experiments have shown that mineral reactions in the
staurolite isograd of the metamorphosed Thunderhead
Sandstone would have resulted in large volumes of wa-
ter.7 According to Dr. Snelling, the resultant relatively
large volumes of hydrothermal fluids in the rocks sur-
rounding this isograd would have been ideal for the
generation of polonium radiohalos.1   

Snelling (2008) collected nine samples of the metamor-
phosed Thunderhead Sandstone from road-cut outcrops
along U.S. Highway 441 between Cherokee, North Caro-
lina, and Gatlinburg, Tennessee. The total number of
polonium radiohalos found in each sample was plotted
against each sample’s relative position along the traverse
through the metamorphic zones. Figure 2 illustrates that
all samples contained polonium radiohalos, but that the
two samples near the staurolite isograd (between the
Garnet and Staurolite zones) contained approximately a

                                                                        
7 Hoschek G (1969) The stability of staurolite and chlori-
toid and their significance in metamorphism of pelitic
rocks, Contributions to Mineralogy and Petrology, 22:208-
232 as cited in Snelling AA (2008)
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5-fold higher count of polonium radiohalos per sample.
Thus, where the mineral reaction around the staurolite
isograd has produced a lot of hot water, large numbers
of polonium radiohalos have formed.

According to Dr. Snelling, these results verify the hydro-
thermal fluid transport model for polonium radiohalo
formation. His theory is that the biotite flakes containing
the polonium halos were formed in the sandstone only
during the metamorphism early in the Flood year, and
derived from uranium-238 decay. While it is still possi-
ble that these rocks were created during the during the
creation week, as is speculated by Dr. Gentry, Dr. Snel-
ling’s hypothesis does provide a reasonable explanation
for the observed variations in polonium radiohalo find-
ings across metamorphic rock zones along U.S. Highway
441 between Tennessee and North Carolina. Of course,
both explanations are consistent with a Biblical Flood
and a young earth and, according to Dr. Gentry’s web-
site (www.halos.com), the National Academy of Sciences
has been challenged but has yet to offer an old earth ex-
planation for the polonium-halo evidence. 

TASC AT WORK IN THE AREA
Last month Dr. Gerald Van Dyke (NCSU, Botany, re-
tired) and Dr. David Plaisted (UNC, Computer Science)
from TASC were panelists in a Question and Answer
session to introduce this year’s Vacation Bible School
program at Southside Church in Clayton, North Caro-
lina. VBS will be held July 28-August 1, and the theme
will be Answers in Genesis’ Amazon Expedition. After
studying God’s creation during the week of VBS, the
children will hear Mark Stephens (TASC) describe the
scientific evidences for the flood of Noah. Mr. Stephens’
presentation will be on Friday evening, August 1 at 7:15
pm. If you live in the Clayton area, contact Southside
Church and plan on attending the VBS.

Dr. Van Dyke (left) and Dr. Plaisted (right) at Southside Church in
Clayton, North Carolina

TASC has many scientists with different backgrounds
that can provide speakers for churches, civic groups, and
home school groups. To schedule a speaker, go to
http://www.tasc-creationscience.org/ or call Phil John-
son (Speaker Coordinator) at 919 341-8004.

COMING EVENTS
Thursday, July 10, 7:00 P.M., Providence Baptist
Church, 6339 Glenwood Ave., Raleigh, Room 631
Everett Coates will talk briefly about the standard (uni-
formitarian) geologic time scale and its evolutionist
philosophical/worldview foundation. This will be a
summary of a series of articles in the Creation Research
Society Quarterly by Dr. John K. Reed. We’ll also watch
a video by Dr. Tas Walker, an Australian geologist, enti-
tled: Biblical Geology - Properly Understanding the Rocks.
This presentation by Dr. Walker sets forth a sysem for
the world-wide correlation of rock strata into the histori-
cal Creation/Flood record in Genesis.
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Contributions may be mailed to: TASC, P.O. Box 12051, Research Triangle Park, NC 27709-2051
Name ________________________________________________
Address_______________________________________________
City_________________ State ____ Zip __________________
Telephone _____________________________________________
Email_________________________________________________

Visit the TASC web site at www.tasc-creationscience.org to contact us
or to make a donation through any of these major credit cards or through PayPal.

    


