
Petrified Forest National Park
CS of 215 Ma wood in thin section @ 400X (next to PFNP) PFNP Log

Permineralization of cell lumen, first by silica;
Second, walls are replaced by silica as Petrification. 
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215 Ma: alluvial deposits: braided & meandering streams of flood plains depositing sands, silts & clays with substantial 
volcanic ash from south & west. Floods brought upcountry logs of several species of pines and buried them rapidly. 

Volcanic ash provided silica (SiO2) to petrify logs. CHINLE FM.

Painted Desert







Bentonite rich beds: the volcanic ash 
derived clays expand and contract with 

water and erode quickly



Tr. Chinle Formation

Bentonitic volcanic ash in alluvium



Silts & Clays with Bentonite rich Volcanic Ash

Soil surface (Paleosol)



Agate Bridge

Pedestal Rocks 



Lenticular (in 
C.S.) distributary 
channel beds in 
alluvial deposits







Note: cross-
bedding in 

base of 
hoodoo





Petrified Forest = Conifer (Araucarioxylon) tree trunks ripped up and carried by streams - wood cells filled with SiO2 from
dissolution of volcanic ash and cell walls replaced by more SiO2 as Fe rich (red) Agate or Chalcedony –Triassic Chinle Formation
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Araucaria – modern 
Norfolk pine
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Stem Growth: from Cambium out as 

phloem;etc. and cambium in as xylem, 

so stem grows longer and thicker
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Cambium
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Petrified wood 
fragments litter desert 

floor



(Araucarioxylon)
tree trunks: petrified 

and agatized 





Weathering 
out of a 
hillside





Pet. Wood chips 
litter mud-cracked 

ground



Iron stained 
chalcedony  

replaces 
wood cells



§ No vessel 
elements



Wood Microscopy: 
Polished hand specimens 

& thin sections



Triassic (220 Ma) Chinle Fm.: Araucarioxylon arizonicum

Wood Rays

Xylem cells

Modern Araucaria sp.

Cross sections



Triassic (220 Ma) Chinle Fm.: Araucarioxylon arizonicum



Late Triassic (~220 Ma) Chinle Fm.: Araucarioxylon arizonicum,
a conifer 10 ft. diam., 200 ft. tall 

Wood Rays

Xylem cells

Petrified Forest = Conifer (Araucarioxylon) 
tree trunks ripped up and carried by 

streams - wood cells filled with SiO2 from
dissolution of volcanic ash and cell walls 

replaced by more SiO2 as Fe rich (red) 
Agate or Chalcedony –Triassic Chinle 

Formation

No resin canals

Cross 
section
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Modern 
Araucaria CS





Radial section



Cross field 
pitting  

where ray 
meets 

tracheids

Bordered pits

Bordered and Cross-field pits

@ 100X

@ 400X

Radial sections



Radial sections

Bordered Pits



Bordered pit



Radial section

Fe2O3 outlines 

successive laminae 
of silica as 

chalcedony in 
individual tracheids



Radial section

‘nucleus’ of initial 
spherical 

chalcedony 
precipitation

tracheid

Cell wall



Radial section of tracheids: 
chalcedony growth rings @ 1.3 um 
intervals in lumen as outlined by 

iron staining42 um



Cross 
section

Annular growth rings (2.5 years shown)

Summer                               Spring                                Summer                      Spring                Summer                            

Modern Araucaria



Tangential section

Radial Section

RAY

RAY RAY

RAY

RAY

RAY

Vertical Xylem Tracheids, 
many with pits (no vessel 
elements in conifer wood)

Ray pits (Crossfield pits) 
to tracheids (water 

transport to /from cortex, 
etc.)

uniserial



Cs of ray in tangential section



Tangential section Radial Section

Torus and membrane move 
back-and-forth with turgor 
pressure to allow water to 

pass to other tracheids

Bordered Pits



Radial Section

crassulae
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Frontal view

Cell wall
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Torus moves 

back & forth 

under turgor 

pressure in dead 

xylem tracheid 

to regulate H2O 

movements 

through 

apertures & 

tracheid

BORDERED PITS in transfusion tissue & xylem (tracheids) 

of wood in stem
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made of Tracheids: 

showing Bordered Pits in 

pine stem wood cross 

section
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Spiral leaf arrangementCs of leaf

Resin 
ducts

Epidermis & 
cuticle

Scleral 
fibers

Chlorophyll 
rich 

parenchyma

VB

VB



Tr. Chinle vertebrate fossils







Non-dinosaur Rauisuchian Archosaurs



Amphibians



Chinle deposits in a semiarid stream deposit 
flood plain during breakup of Pangaea same age 

as NJ Brunswick red beds

Ogg, 2015




