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Abstract

olystrate fossils are one of numerous evidences for the rapid deposition
Pof strata, as opposed to the uniformitarian belief in slow deposition over
millions of years. They are briefly described from the Joggins Formation, Nova
Scotia; Yellowstone National Park, Montana and Wyoming; Ginkgo Petrified
Forest State Park, Washington; the Geodetic Hills of Axel Heiberg Island;
the Lompoc diatomite, California; and a diatomite from Peru. Uniformitar-
ian geologists usually ignore polystrate fossils or claim that they represent
only local rapid deposition, but they rarely supply any supporting evidence.
A new location with polystrate petrified trees is described from open-pit coal
mines in Alaska. About twenty upright trees at many different levels support
rapid deposition of the strata there. The upright trees can be explained by the

creationist log mat model, and evidence from the coal mines supports that

interpretation.

Introduction

Uniformitarian scientists believe that
most strata were laid down very slowly
over hundreds of thousands to millions
of years. The rate of deposition may have
been on the order of 1 cm per thousand
years. Creationists, on the other hand,
believe that most strata were laid down
very rapidly in the one-year Genesis
Flood.

Polystrate fossils demonstrate rapid
deposition. Polystrate fossils are fossils
that span more than one layer of strata
(Rupke, 1970; Morris, 1974; Coffin,
1975; 1983) as indicated by their name;
“poly” means many. Most are petrified
trees that are perpendicular to the bed-

ding. Polystrate trees commonly are
just as well preserved at the top as at the
bottom, indicating that the whole tree
was rapidly sealed from decay or organ-
ism consumption before petrification
(Rupke, 1970).

Several locations that display polys-
trate fossils will be described. The
uniformitarian response to polystrate
fossils will be analyzed. A study of
polystrate fossil trees from open-pit coal
mines in Alaska also will be presented
as evidence of the weakness of unifor-
mitarian explanations. The article will
end by showing that polystrate fossils,
as well as coal, can be explained by the
log mat model.
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Examples of

Polystrate Fossils

Polystrate trees were discovered long ago
in the coal measures of England and
Wales (Ager, 1993). They were found
up to 10 m in height in the Lancashire
coalfield of northwest England. Ager
noted that polystrate trees are known
from many parts of the world.

The famous Joggins Formation of
Nova Scotia, considered Early Penn-
sylvanian within the uniformitarian
geological column, displays abundant
polystrate trees and casts of trees (Coffin,
1975; Morris, 1999; Juby, 2006). At least
76 coal seams ranging in thickness from
0.05 to 1.5 m and 63 “forested” horizons
(defined by the levels where vertical
trees are found) with vertical lycopsid
trees 5 to 6 m tall are known (Waldron
and Rygel, 2005). Figure 1 shows one
of the trees from the Joggins Formation.
One lycopsid cast is as tall as 12 m. Most
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Figure 1. Polystrate tree several meters
tall from Joggins Formation, Nova Sco-
tia. Photo courtesy of lan Juby.

Figure 2. Four-meter tall petrified tree
vertical to layers of volcanic breccia at
Specimen Creek, Yellowstone National

Park. Photo by David Oard.

of these “forested” horizons are associ-
ated with thin organic-rich horizons or
mineral soils. Uniformitarian scientists

simply assume that these vertical trees
grew on the spot. Of course, if this were
true, 63 forests must have grown over a
long period of time, providing a show-
case for uniformitarian long ages.

In fact, the Joggins trees are consid-
ered a showcase. The Joggins cliffs are
even in the process of becoming a World
Heritage Site (Falcon-Lang and Calder,
2004). Charles Lyell considered the Jog-
gins polystrate fossils as the most impor-
tant verification of uniformitarianism.

Hailed in 1842 by Charles Lyell
(1881, pp. 64-65) as “the most
wonderful phenomenon perhaps
that I have ever seen,” Joggins is
mentioned in his Principles of Ge-
ology (Lyell, 1872) and Darwin’s
(1859) On the Origin of Species.
This remarkable section, proposed
as a UNESCO World Heritage Site
(Falcon-Lang and Calder, 2004),
profoundly influenced the young
science of geology by serving as a
proving ground for the principles of
uniformitarianism, in situ botanical
origin of coal, and incompleteness of
the fossil record (Waldron and Rygel,
2005, p. 337).

A second well-known area for polys-
trate fossils is in northern and eastern
Yellowstone Park and vicinity, in which
multiple layers of vertical trees have
been noted in the “Eocene” Absaroka
Volcanics since the late 1800s (Figure
2). Above Specimen Creek there are 48
levels of upright trees with 17 organic lay-
ers with no trees, representing a total of
65 levels (Coffin, 1997, see p. 9). Organic
layers also are associated with the layers
that contain vertical trees. However,
these organic layers are not paleosols
because they lack soil profiles, range from
a trace to 20 cm thick, lack sufficient or-
ganic matter, and show evidence of water
sorting (Coffin, 1997). The layers of trees
have been defined as multiple forests that
grew in place and were covered by volca-
nic breccia over a period of many tens of
thousands of years, although it is admitted
by some geologists that a minor propor-

tion of upright trees were transported in
lahars, similar to occurrences at Mount
St. Helens (Yuretich, 1984).

The petrified trees of Ginkgo Petri-
fied Forest State Park in Washington,
just north of Vantage on Interstate 90
along the Columbia River, represent a
third location for petrified trees that cut
through more than one layer (Coffin,
1974; 1983; Oard, 1995a). The layers
are basalt lava flows of the “Miocene”
Columbia River Basalts of eastern
Washington separated by thin interbeds.
There are over 200 species of trees from
widely divergent climatic zones—rang-
ing from tropical jungles to the northern
plains of Canada and Alaska. Tropical
and subtropical trees include eucalyptus,
teak, breadfruit, cinnamon, and gum.
The northern temperate trees include
spruce and birch. Beck (1945) noted that
the trees lack bark and limbs, are associ-
ated with pillow lavas, and would have
required sufficient water to keep them
from burning. A number of petrified
trees, some quite large, can be observed
on a nature walk at the park. Some of the
trees are buried in the basalt at an angle
and do not appear to be burned.

Axel Heiberg Island at 80°N latitude
in the Queen Elizabeth Islands of north-
cast Canada is a fourth classic example
of polystrate fossils (Oard, 1995a). Mum-
mified vertical trees and leaf litters were
discovered at a number of levels within
lignite (weakly developed coal) seams
in the Geodetic Hills of Axel Heiberg
Island. The paleoflora is exceptionally
well preserved and well studied (Christie
and McMillan, 1991). Although dated
from the Focene period in the uniformi-
tarian classification (approximately 45
million years ago), some of the wood is
not petrified and can be cut with an ax
and burned! Upright trees are up to one
m high and one m in diameter. They
are water logged and often hollow. The
trees have a root mass that flares out at
the bottom, providing an in situ appear-
ance. Horizontal logs up to 11.5 m long
also are observed. Mummified, as well as
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petrified, trees also occur on other sites
in the Queen Elizabeth Islands.

Large fossils, such as dinosaurs, can
be polystrate if they extend into more
than one layer of strata, or if they are
found in fine-grained, thinly laminated
strata, believed to have been deposited
slowly. One interesting example is a
whale fossil found in “Miocene” diato-
mite at Lompoc, California (Snelling,
1995). Diatomite is a sedimentary rock
containing a high percentage of fossil
diatoms, a single-celled type of algae
that commonly lives at the surfaces of
oceans or lakes. These diatoms sink, col-
lecting on the bottom at very slow rates
of a cm/1,000 years. Although this whale
was discovered at an inclined position,
its long axis is actually parallel to the
diatomite layers, which had been tilted
to a high angle. But still the whale repre-
sents a polystrate fossil because the whale
would have become disarticulated and
the bones destroyed at the slow rate of
diatom deposition observed today. The
whale and other fossils found at Lompoc
imply rapid deposition of diatomite.

Just recently 346 well-preserved
whales and other animals were discov-
ered in “Miocene-Pliocene” diatomite
in Peru by creationists from Loma Linda
University (Brand et al., 2004; Oard,
2004). The whales covered an area of
1.5 km? within an 80-m thick layer of
diatomite. These whales are polystrate,
and their preservation cannot be ex-
plained by the slow sedimentation rates
suggested by uniformitarian geologists.

What do Uniformitarian
Geologists Say?
Uniformitarian scientists simply dismiss
polystrate fossils by stating that they
represent local rapid deposition. Derek
Ager (1993) stated:
Probably the most convincing proof
of the local rapidity of terrestrial
sedimentation is provided by the
presence in the coal measures of

trees still in position of life. (p. 47.)

Old-earth theistic geologist Da-
vis Young (1982, p. 83) from Calvin
College adds that the recognition of
polystrate trees has made no impact
on uniformitarian geologists, as if their
response invalidates the argument.
Their resistance to contrary evidence
suggests a strong “faith” component to
uniformitarianism. Young follows the
example of other uniformitarian geolo-
gists and dismisses polystrate trees with
the magic wand of local rapid burial,
even in situations where the trees are
allocthonous, or transported into place!
Other than the existence of polystrate
trees, uniformitarian geologists do not
provide evidence for local rapid burial
within their paradigm. Moreover, even
if rapidly buried, the fossils also must
be rapidly petrified, otherwise they
would eventually rot underground. The
scholarly approach would be to exam-
ine whether there really is evidence of
simple local or more widespread rapid
deposition and petrification.

On the Talkorigins (anti-creation-
ist) web site, Andrew MacRae (1997)
claimed that polystrate fossils were not
a problem for nineteenth-century geolo-
gists, again suggesting that modern-day
creationists have no case. Although
the same as Young’s (1982) argument,
it is still invalid, depending on “truth
by majority vote.” MacRae discussed
Dawson’s early research on the Joggins
petrified “forests.” Dawson claimed
that the trees have extensive root and
root systems that penetrate into a coal
seam or a paleosol (the underclay).
Therefore, he concluded that the trees
grew in place and were buried by local
rapid deposition. Of course, he does not
provide any evidence for such rapid de-
position, other than the existence of the
polystrate trees. MacRae further claims
that in situ trees and “fossil forests” have
been documented worldwide. The
Joggins example, he claims, solved the
polystrate fossil problem over 100 years
ago, and creationists are simply out of
date for not recognizing it—a typical

ad hominem argument. Could it be
that most nineteenth-century geologists
were wearing uniformitarian blinders?
Also, most of the polystrate fossil tree
locations discussed show a lack of root
balls, limbs, and bark.

Waldron and Rygel (2005, see p.
339) point out that the classical Joggins
trees could not have been buried by one
catastrophic depositional event. They in-
stead suggest that the trees were buried by
frequent, small sedimentation events on
the order of 5-12 cm/yr. Thus, complete
burial of the trees would have occurred
within 100 years (the date likely depen-
dent upon the length of time assumed
for the unburied part of the trees to have
rotted). However, the multiple, modest
depositional events are not supported by
any sedimentological evidence.

Ager (1993, see p. 49) calculated that
at the average uniformitarian sedimenta-
tion rate of the British coal measures, it
would take 100,000 years to bury a 10-
m-tall tree. However, for the tree to have
been buried in 10 years, the sedimenta-
tion rate would have to have been one
m/year. He believes both estimates are
clearly ridiculous and concludes that sedi-
mentation was at times extremely rapid
and that other times there was hardly any
deposition! But he admits that the strata
look both uniform and continuous! Ager
(1993) candidly admitted that there is
no evidence for rapid deposition, other
than the trees themselves, and that the
strata look like most other strata that are
assumed to have accumulated slowly.

The burden of proof lies with the
uniformitarian geologists, because there
is rarely any evidence of local rapid de-
position. It would seem that polystrate
fossils in coal would falsify their specula-
tion, since at least the coal is assumed to
have formed very slowly.

Polystrate Trees in
Alaska Coal Mines
We document another example of
polystrate trees that show little or no
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Figure 3 (top left). Polystrate tree from
mine with only one tree. About 3 m of
the tree is exposed.

Figure 4 (bottom left). Two polystrate
trees, up to about 4 m tall, from the
third mine. The base of the largest tree
is about 0.7 m in diameter.

Figure 5 (bottom right). Close-up of
polystrate trees in Figure 4.

evidence of locally rapid sedimenta-
tion (while writing this article, the lead
author discovered that John Mackay
[2003] had previously documented
some of these fossils). We examined
four open-pit coal mines located about 7
km north of Sutton, Alaska, which is 80
km northeast of Anchorage. These coal
mines are located within the Matanuska
Valley coal field, an eastern extension
of the Cook Inlet-Susitna coal province
(Anonymous, 1993). The coal deposits
occur as part of the Wishbone Hill
syncline within the Paleocene-lower
Focene Chickaloon Formation within
the uniformitarian geological column.
The coal mines are excavated on the
north limb of the syncline with the beds
generally dipping about 45° to the south.
The four mines were all within two km
of each other.

One of the mines that we examined
had no polystrate trees, and the second
mine had only one (Figure 3). We ob-
served eleven polystrate trees at different
elevations along the excavated cliff face
in the third mine (Figures 4-6). The face
of the cliff was about 30 m high. Some
of the petrified logs had rings, while
others did not. The strata are generally
contorted adjacent to the logs, but the
bedding is undisturbed beyond 2 m from
the logs. There are also horizontal petri-
fied trees, one about 8 m long (Figure
7). The trees range in height up to about
4 m tall (Figures 4 and 5). One stump
was close to 2 m in diameter.
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Figure 6. Another 3-m tall polystrate
tree in the third mine.

Figure 7. An 8-m long horizontal log.

Figure 8. Two polystrate trees oblique to bedding in the fourth mine. About 1.5
m of the trees are exposed.

The fourth coal mine was similar
to the third, but did not allow close
access to the petrified trees in the ap-
proximately 40 m high cliff face. We
observed about eight polystrate trees at
several different levels on the cliff (Fig-
ures 8-12). A few of these logs were at
an oblique angle to the bedding (Figures
8and 11).

The strata were fairly evenly bedded
in all four mines and consisted of alter-
nating beds of coal, black shale, volcanic
ash, sandstone, and pebble conglomer-
ate (Conwell et al., 1982; Anonymous,
1993). Figure 13 shows an approximately
500-m long panorama of the third open-
pit coal mine. There were a few minor

faults, highlighted on the figure. So, if

uniformitarian scientists want to appeal
to local rapid deposition, all the strata
had to be rapidly deposited across the
whole area. However, the uniformitar-
ian model of coal formation and the
presence of multiple coal seams demand
slow deposition. The uniformitarian
geologists usually assume that peat built
up in a swamp and was covered slowly
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Figure 9. Polystrate tree from the fourth
mine with about 3 m exposed.

Figure 10. Another polystrate tree
from the fourth mine with about 2 m
exposed.

Figure 11. The end of a polystrate tree
sticking out of the strata and tilted at
an angle to the bedding in the fourth
mine with about 0.5 m exposed.

Figure 12. Two more polystrate logs
in the fourth mine. The log on the
left is about 2.5 m. The thinner polys-
trate tree to the right has about 1 m

by sediments. Much later, the peat is
compressed to about /7 of its original
thickness and slowly turned to coal. So,
the coal seams must represent thousands
to tens of thousands of years of peat depo-
sition to uniformitarian geologists.
Butthe polystrate trees defy this time
interpretation and instead imply rapid
deposition of all the strata. This, in turn,
casts significant doubt on the uniformi-
tarian coal model. Otherwise, the trees
would have rotted prior to burial.

Polystrate Tree Explanation
How would diluvialists explain these
upright trees, as well as other polystrate
fossils? One explanation is that trees
dropped vertically into the strata from
a log mat floating on the water during
the Genesis Flood (Coffin, 1983; Austin,
1987; Woodmorappe, 1999). During the
Genesis Flood, vegetation dislodged by
rising waters would float. Many trees
would float in a vertical position because
of their heavy root ball (Coffin, 1983).
The floating log mat model has been ap-
plied to the upright trees in Yellowstone
National Park (Coffin, 1997), as well as
the polystrate trees in the alternating
coal seams and other sediments from
Axel Heiberg Island (Oard, 1995b). This
model requires rapid emplacement of
sedimentary beds, lava flows, and mass
flows while trees sank.

This model was illustrated during
the 1980 eruption of Mount St Helens
that dumped a million logs into Spirit
Lake (Coffin, 1983; Morris and Austin,
2003). Some of these trees sank to the
bottom in a vertical position over time,
mimicking the formation of polystrate
trees at different levels.

This type of deposition of vegetation
fits the evidence found at the open-pit
coal mines in Alaska. For instance, leaf
litter from both deciduous and evergreen
trees is abundant along some bedding
planes and shows little or no decay (Fig-
ure 14). Rapid sedimentation also would
be required to preserve this litter.
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Figure 13. Panorama of the third coal mine starting from east and moving westward. Man for scale standing at the bottom
of the excavated cliff at lower left. Note that the strata are evenly bedded with a minor fault toward the right. The section

is about 30 m high and 500 m long.

Figure 14. Coalified leaves and needles showing little if any decay. Lens cap for
scale.

Figure 15. Polystrate tree about 3 m
tall from the third mine showing no
roots and a slight bowing downward
of the strata.

Furthermore, the bottoms of some of
the petrified trees showed no roots (Fig-
ures 15 and 16). Notice also in these fig-
ures that the tree seems to have pushed
the strata downward. In Figure 16, the
strata were bowed downward a distance
of about 0.5 m. This would be unlikely
if the trees grew in place. However, if the
trees sank from a floating log mat, then
soft strata would have been depressed
into a bowl shape upon impact.

It is interesting that some of the pet-
rified logs are both permineralized and
coalified. Some logs were petrified on the
interior, but coalified on the exterior. Fig-

ure 17 shows one of the numerous trees
left by the miners after excavation of the
third coal mine. The tree is coalified on
the outside, but coalification only locally
penetrates into the interior of the tree.
In some of the trees with rings, the rings
alternated between petrified and coal-
ified (Figure 18). We do not understand
the meaning of this pattern. Depending
on the concentration of silica, other
minerals, and the temperature of the
Floodwaters, during and after burial of
the trees, a combination of petrification,
carbonization, and mummification can
affect trees and other vegetable matter.

Figure 16. The lower portion of the left
polystrate tree shown in Figures 4 and
5. Notice that the tree has no roots and
bows the strata down about 0.5 m.
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Figure 17. A petrified tree with a coalified rim that locally penetrates into the tree.
There were numerous trees left by the miners in the third mine.
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Figure 18. Alternating rings of petrified and coalified wood. The coalified part
was narrow compared to the petrified part of the rings. The finger provides scale
and points at the exposed part of one coalified ring.

Summary

Polystrate fossils are a strong indica-
tion of rapid sedimentation. A number
of examples of polystrate fossils were
briefly listed. Uniformitarian scientists

simply appeal to local rapid deposition
to account for polystrate fossils, but
they rarely if ever have any evidence
for rapid deposition, other than the
trees themselves, that is consistent with

similar sediments with no polystrate
fossils. Thus, polystrate fossils are both
positive evidence for rapid deposition
and negative evidence for the validity of
the uniformitarian paradigm.

Particularly difficult to explain are
polystrate fossils found in coal mines.
The uniformitarian “swamp” model
emphasizes long periods of time. With
this in mind, we examined four open-
pit coal mines northeast of Anchorage,
Alaska. There were about 20 polystrate
trees, mainly in two of the mines. The
trees were at different levels in the
mines, indicating rapid deposition of
all the strata, including the coal. The
strata were generally evenly bedded in
all four coal mines, and the mode of
deposition would have been similar over
the entire area.
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