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Petrified qud Parks and
Preserves In the U.S.
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Petrified Wood In Oklahoma

e As pebbles and cobbles in major
river systems. Transported, derived
from older geological formations to
West

e AS “In SItu” legs, branches, stems.
Elther in growth poesition or, more
commoenly, In place where originally
petrifiea



Petrified Wood Gravel




“Real” Petrified Wood in Oklahoma
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Preservation — Compressions and
Impressions




reservation — Molds and Casts
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Students looking
at carbonized
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VCOPOAd In growth
PoSsItion, Savanna
=M., JUSt south of
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Mineralization

Carbonates

Aragonite — CaCO3
Dolomite — CaMg(C03)2
Siderite — FeCO3
Magnesite — MgCO3

Hydremagnesite —
Mg5(0OH)2(C03)4.4H20

Nesguehonite —
Mg(HCO3)(OH)-2IH20

Ankerite — Ca(ke,Mg)(C0O3)2
Cerrusite — PHCOS3

Sulfides

Pyrite — FeS2
Marcasite — FeS2
Cinnabar - HgS
Galena - PhS
Sphalerite - ZnS
Chalcopyrite — CukFeS2

Bornite — Cu5FeS4
Covellite - CuS



Mineralization (continued)

Sulfates

Gypsum — Cas04.2H20

Langite — Cu4(OH)6
(S04).2H20

Posnjakite — Cu4(OH)6
(S04).H20

Schulenbergite —
(Cu,Zn) 7(OCH)10(S04,
C03)2.3H20

Bassanite — CasS04.1/2
2 0)

Oxides

Melaconite (Tenorite) -
CuO

_epidoecrocite — FeO(OH)
Uraninite — UO2
Ramsadellite — MnRoO2
Groutite — MnO(OH)



Mineralization — morel!!

Fluorides (1)
Phosphates (7)
Hydrated silicates (8)
Hydrated vanadates (3)
Elemental Minerals (3)
Organic compoeunds anad
hydrecarboens: (7)



Silicified Wood

Silica Minerals




Mineralization - Silicification

1. Rapid burial, albsence of oxygen
2. pPH near neutral
3. Source of silica (e.g., volcanic ash)

a. Silica dissolves, goes Into selution as
monesilicic acid Si(OH4)

b/c. Monoeslilicic acid poelymerizes (ferms large
molecules), releases water, contains OH
pbonding sites

c/19. Form H bends withr similar OH hending
S|tes on; erganic moelecules

4. Other facters — moisture, temperature, aeration,
sedimentary. setting



Silicification (continued)

5. Organic molecules “templated” with layer upon
layer of silicic acid monomers and/or polymers

6. Polymers form gel coating

/. Gel leses water, solidifies to amorphous opal-A

8. Over time, opal-A crystallizes and loses water,
forming opal-CT (cristobalite and tridymite)

O. With continued crystallization and water less,
opal-CT transtorms to chalcedony.

10. Over more time, chalcedony. crystallizes Into
guartz (Weoed structure destroyed)

Age a factor — recent Yellowstone Weod epal-Aj;
Pliecene and tpper Miccene woeoed epal-Cl; pest-
EGcene Woeead chalcedony and microgranular
guartz (Stein, 1982)



Templating, Filling Cells and
Pore Spaces

\Wood cell

Templating

\Wood Cell Filled

Poere Space Filled




Ica minerals
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Ages of
Eon Era Period i plant life

Recent L
Quaternary A Gladial cycles

“"|+— Dunarobba (1.8-5.3) +
Pliocene
Miocene
Tertiary =
% Grassland and composites
Oligocene Strathcona Fiord (50) + [+ increase in abund.arl::e
Eocene <+— Specimen Ridge, Yellowstone + +— Expansion of Antarctic Ice Sheet

Paleocene London Clay

Plant Time Scale

Cretaceous

+— Asen (77-84)
Jehol Biota (110-128) 4+— Earliest flowering plants
+— Cerro Cuadrado (142-180) +

4+— Yorkshire Jurassic Flora (165-180) Ginigliow Become abumdant

Petrified Forest National Park, A
Arizona (210-227)

Precambrian —
stromatolites

Ordovician — first
land plant
SPOres?

Silurian — first
land plant hoedy
fosslils

PHANEROZOIC

4+— Carboniferous Coalfields +— Cycads
Europe and North America +— Conifers
4+— True ferns
+— Seeds and seed ferns
«— Earliest forests Archaeopteris (370)
+— Horsetail group

Carboniferous

4+— Clubmosses group
First land plant body fossils (428)

Ordovician 4— First land plant spores? (470)

+— Burgess Shale (510)

+— Ediacara (540-570)
4+— Doushantuo Formation (570)
+— Ediacara (6os)

[4— Svanbergfjellet Formation (750)
+— Bitter Springs Chert (850)

3
g
2

Stromatolites
common

PROTEROZOIC

Banded Iron
formations

Gunflint Chert/Duck Creek
Dolomite (z000) 3200

+— Apex Chert (3460) agoo

s Photosynthesis
Oldest sedimentary rocks (3800) {ﬁzhoﬂotope evidence)

ARCHEAN




Paleozoic Plant Time Scale

«— Chemnitz (260-290) +

«— Carboniferous Coalfields
Europe and North America

P~
«— Seeds and seed ferns —— O K
4— Gilboa + (370) '
5

Carboniferous

«— Earliest forests Archaeopteris (370)
«— Horsetail group

«+— Rhynie Chert (400)

1=
=
Q
N
g
.
Ry

4— Clubmosses group
Silurian € First land plant body fossils (428)

«— First land plant spores? (470)




Devonian — Archaeopteris
(Callixylon)

Figure 5. Reconstruction of Archaeopteris
(Drawn by Jerry Jenkins after Beck and others)




Pennsylvanian —
alamites and Cordaites
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Figure 8. Reconstruction of Calamites . ;
(Drawn by Jerry Jenkins after Hirmer and others) Figure 14. Reconstruction of an arborescent-type Cordaites
(Drawn by Jerry Jenkins)




Pennsylvanian —
Lepidodendron and Sigillaria

Figure 6. Reconstruction of Lepidodendron
(Drawn by Jerry Jenkins after various sources)

Figure 7. Reconstruction of Sigillaria
(Drawn by Jerry Jenkins after Hirmer and others)




Pennsylvanian and Permian —
Psaronius and \Walchia

Figure 11. Reconstruction of Psaronius, a tree fern Figure 16. Reconstruction of a Pennsylvanian conifer, Walchia
(Drawn by Jerry Jenkins after various sources) (Drawn by Jerry Jenkins after Cridland and Morris)
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Petrified Forests Through Time

Petrified Forests... .. oned Thelr Trees
|
eq., Trunks in Chalk Sinter Present.day Forests

Florissant, Calarado, L5A: Vantage, Washington, 54 Deschutes,
Oregon, U54; McDermitl, Gregon, U53; Virgin Valley, Mevada, Lisa;
Blue Farest, Wyoming, USA Yellowitone Nathanal Park, Wyoming, e
LIsa; Calistoga, California, USA: Rie Cawca, Columbiy posé Ormaedhen, Beit R s
Argentire; Szlapelis. Argenting: Mikdfalva, |lungary; Lesbos and Lenwnos, Modern Needle.
Cresca: Zurl-Soddl, Sardinia; Ankara, Turkey: Istanbul, Turkey; Cairo, bearing Trees
Eqypt; Pandicherry, india; Deccan Intertrappean, (ncia; Mandalay,
wyanmas; Hubel Province, Ching: Mawaki, Japan

e pa R e

First Deciduous Trees
Heedle bearing Trees
Cretacenis 3 La Calamine, Sk Port Edward, South Alrica; Lhasa, libes Cycadophytes
g 5 Ginkgophytes
Tree Ferns

Cerve Cuadrado, Argenting; Xinjlang, Chna; Mew Zealand:
Queenslamnd, Australia; Tasmania, Aust-alia Andent Needla-bear-
Ing Trees
Ginkgophytes
Cycadophytes
Later Seed Ferns
Tree Ferns

Jurassic

Arizona, LS4 Utah, LS4 Sao Pedre da Sul, Brazil;
Khorixas, Maminis; Zimbabwe; Madagascar

First Meedle-bearing
Trees
Aragualng, Brazi, Chemnitz, Cermanys Cordaltes
Mova Paka, Crech Republic: New Caledonia Early Seed Ferns
Tree Ferns
Sigillario and
T8 Lepidodendran Trees
Carboniferaus |0 w.g., SHgrnarks Poots Calamites
Devonian | Gilboa, Mew York, LiSA First “Putrificd Forest"
Siluriam : o Foresis
Crdoevician 3 f o Forests

Cambrian - no forests

Palasnzoic

Eacterin and Algae

e L s
iy .

No. Organizms
Precambriamn no forests AL First
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Archaeopteris (Callixylon) In

e | ocated mostly In
Pontotoc County and

surrounding Arbuckle
Mtns.

e Molds of tree trunks in
Chattanocega Shale
(Devonian), Cherokee

bl s i |
-? o Rare pet. Wood of
SlCaney Shale LUnRknewn: affinity/ in
s[Sycamore Limestone | Arkansas Novaculite
il (Devonian)),

404

dod et Hunten Group et Vas Plarts Pushmataha Gounty.




Archaeopteris in Woodford Chert (Devonian

The Woodford Chert
IS a dark, eorganic-
rich marine shale
and IS VEeLY.
different from the

Kind of rocks

pPetrified \Wood IS

typically: fouind

\WhySISFthere:
PEtHIEdAMOOEN R
thiSfmaninge
shale?




Archaeopteris Afloat

Crineids attached to Devenian weed In the
Woeoediord eguivalent 1n Ohle IS evidence that legs
were rafted well Inte the ecean before they hecame
Waterogged, sank, and Were preserved in oxygen-
deficient hettom Waters.



Petrified Wood of Unknown Affinity from Arkansas
Novaculite (Devonian), Pushmataha County, OK




Pennsylvanian Petrified Wood In
eastern Oklahoma

e Associated with

: e ;,""‘;:"“‘ coals in

. Sohenter Direilone northeastern

R — /oM

) T o In Wewoka,

AT, Maldersille Fim, ~ Davison coal Holdenwville;

ol s Seminole Fms.

=& Wetumka Shale
2| E ™ [Bhin Canditone neals Ada
' § s el ; o Typically molds,
meral ceq CaStS’

carponized

COMPressions




Dadoxylon adaense from Wintersmith Park,
Ada, and near Francis. Wewoka Fm., Penn.




Permian Petrifiled Wood associated with
copper mineralization,
north-central Oklahoma




te, Grant Co., OK

Wood at Garber-Wellington

ARM S
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Perm
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Petrified Wood in Post Oak Conglomerate
(Permian) near Lake Frederick,
Tillman Co., Oklahoma




Cretaceous Petrified Wood from Antlers
Fm., southeastern Oklahoma
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30-ft log In Antlers Fm. (Cretaceous)
from near Gene Autry




Cretaceous Petrified Wood from Cimarron
Sandstone, Black Mesa area

FeETERIFIED wooD
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Petrified Wood from Cimarron Sandstone,
Black Mesa area

Log and wood
fragments In



Petrified Wood from the
Ogallala Formation (Miocene-Pliocene),
NW OK and OK Panhandle
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Residences Built from Petrified Wood

Residence In
Lexington built
from wood from
near Ft. Worth, TX

Barber shoep: in
Ardmere bullt frem
WA fifem ARtlers
Fm. (Cretaceous)
nealy Gene AUty




Ogallala(?) wood at Midgely Museum,
Enid and Archaeopteris at
East Central University, Ada




Petrified Wood as Monuments

Philbrook
Museum



Petrified Wood In Oklahoma

e Geology
Sedimentary Environments
e Mineralogy
e Geochemistry
e Paleobotany.
Evelution
Geochronelogy.
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Kryptos — the Sanborn Sculpture at
ClIA Headguarters, Langley, VA
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Kryptos

Kryptos Is a sculpture/encrypted puzzle located
at CIA Headqguarters. It was designed by sculptor
James Sanborn and retired CIA cryptographer
Edward Scheidt. It was created In the early 90’s
and withstood scrutiny for many years. It was
only in the late 90’s that It gave up seme of Its
secrets. Parts 1-3 were solved independently by
Jim Gillegly, a computer programmer, and David
Stein, a ClA analyst. Part 4 remained a mystery.
untl Jehn Wilsen discevered Its initiall selutieon 1In
2003. Detalls have heen emerging ever since.

BUt Why the leg of pethilied Weed?
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