ON FOSSIL ORGANIC REMAINS AS A MEANS OF DISTINGUISHING
ROCK-FORMATIONS pdf
1: Organic Sedimentary Rocks - Windows to the Universe
Add tags for "On fossil organic remains as a means of distinguishing rock-formations.". Be the first. Similar Items.
Related Subjects: (2) Paleontology.

Fossil and fossilization Photo by: Bastos A fossil is the remains or traces of a once-living plant or animal that
was preserved in rock or other material before the beginning of recorded history. The term also is used to
describe the fossil fuels oil, coal, petroleum, and natural gas that have been formed from the remains of
ancient plants and animals. It is unusual for complete organisms to be preserved. Fossils usually represent the
hard parts, such as bones or shells of animals and leaves, seeds, or woody parts of plants. Fossils occur on
every continent and on the ocean floor. Through paleontology the scientific study of fossils , it is possible to
reconstruct ancient communities of living organisms and to trace the evolution of species. Fossils of
single-celled organisms have been recovered from rocks as old as 3. Animal fossils first appear in rocks dating
back about 1 billion years. The best explanation for dinosaurs on Antarctica is not that they evolved there, but
that Antarctica was once part of a much larger landmass with which it shared many lifeforms. Formation of
fossils Most fossils are found in sedimentary rocks, those rocks produced by the accumulation of sediment
such as sand or mud. Wind and other weathering conditions wash away sediment on land, depositing it in
bodies of water. For this reason, fossils of sea creatures are more common than those of land creatures. Land
animals and plants that have been preserved are found mostly in sediments in calm lakes, rivers, and estuaries.
The likelihood that any living organism will become a fossil is quite low. The path from the organic, living
world to the world of rock and mineral is long and indirect. In the best conditions, fossilization will occur if an
animal or plant dies and is quickly covered over with moist sediment. This prevents the animal or plant from
being eaten by other organisms or from undergoing natural decay through exposure to oxygen and bacteria.
The soft parts of an animal or plant decay more quickly than its hard parts. Teeth and bones are therefore more
likely to be preserved than skin, tissues, and organs. Because of this fact, most fossils come from the time
period dating to almost million years ago, when organisms began to develop skeletons and hard parts. Words
to Know Amber: Transparent golden-brown resin fossil formed from hardened pine tree sap. Fossil formed
when a mold is later filled in by mud or mineral matter. A distinctive fossil, common to a particular geological
period, that is used to date rocks of that period. Fossil formed when acidic water dissolves a shell or bone
around which sand or mud has already hardened. The scientific study of fossils. Process of turning organic
material into rock by the replacement of that material with minerals. Sand, silt, clay, rock, gravel, mud, or
other matter that has been transported by flowing water. Successful fossilization or preservation of an
organism can occur in several ways: Bones, shells, and teeth are examples of fossils preserved without change.
The entire skeletal remains of animals that fell into ancient asphalt pits and quicksand have been preserved
undamaged. Sometimes an entire organism may be preserved whole. An example of an almost perfectly
preserved organism is an ancient insect trapped in pine tree sap. Over time, the pine sap hardened into a
transparent golden-brown resin called amber, which contains the body of the insect. The remains of animals
trapped in iceâ€”such as woolly mammothsâ€”have been found with skin and hair intact. The process by
which an organism is completely replaced by minerals is called petrifaction. The best-known example of this
process is petrified wood, as seen in the Petrified Forest National Park in Arizona. Trees in this area were
buried in mud and sand that contained the mineral silica. Ground water carried this dissolved mineral into the
trees, where it replaced the wood cells so completely the trees became hardened opal. Sometimes only small
open spaces or holes in a shell or bone are filled in by dissolved minerals. The added mineral matter makes the
shell or bone more compact and stonelike, preventing it from decaying. A mosquito in amber, 35 million years
old. Reproduced by permission of JLM Visuals. Another type of fossil is the darkened carbon imprint of a
buried plant or, more rare, animal. The organism decomposes, leaving a thin film of carbon on the rock face in
the form of the organism. All organic matter is made of carbon. Leaves, insects, and fish are often found
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preserved this way. An imprint in rock or the filling in of that imprint are other very common fossils. When an
organism trapped in hardening sedimentary rock was dissolved by acidic water percolating through the rock,
only the shape or form of the organism remained as an imprint. The cavity remaining in the rock is called a
mold. If the mold were later filled in by mud or mineral matter, the resulting fossil is called a cast. The fossil
clock The principal use of fossils by geologists has been to date rock layers called strata that have been
deposited on the surface of Earth over millions of years. Distinctive fossilized lifeforms that are typically
associated with a specific geologic time period are known as index fossils. These are fossils The bottom view
of a fossil. Since fossils and the rock they are found in are considered to be the same age, specific index fossils
found in different rock layers in different areas indicate that the rock layers are the same age.

Page 2

ON FOSSIL ORGANIC REMAINS AS A MEANS OF DISTINGUISHING
ROCK-FORMATIONS pdf
2: Knowing fossils and their age | All you need is Biology
A fossil is the preserved remains or trace of a plant or animal from the past. That's the simple answer to "what is a
fossil?" Plants can be preserved with a carbon film on a piece of shale, an animal bone can be naturally replaced by
minerals and preserved, or a footprint in the sand can harden into a fossil.

But what is exactly a fossil and how is it formed? Have you ever wondered how science knows the age of a
fossil? Read on to find out! If you think of a fossil, surely the first thing that comes to your mind is a dinosaur
bone or a petrified shell that you found in the forest, but a fossil is much more. So, there are different types of
fossils: Petrified and permineralized fossils: Petrified fossil of horseshoe crab and its footsteps. Mireia Querol
Rovira Ichnofossils trace fossils: Mireia Querol Rovira Amber: Mireia Querol Rovira Chemical fossils: This is
the case of our recent ancestors Chalcolithic. He lived during the Chalcolithic Copper Age and died years ago.
Wikimedia Commons Living fossils: The most famous case is the coelacanth , it was believed extinct for 65
million years until it was rediscovered in , but there are other examples such as nautilus. Comparison between
the shell of a current nautilus left with an ammonite of millions of years old right. Mireia Rovira Querol
Pseudofossils: The best known case is pyrolusite dendrites that seem plants. Pirolusita infiltrations in
limestone. Mireia Querol Obviously fossils became more common after the appearance of hard parts shells,
teeth, bones â€¦ , million years ago Cambrian Explosion. The fossil record prior to this period is very scarce.
The science of fossils is Paleontology. Stromatolite 2, million years old, Australian Museum. The fossilization
can occur in five ways: An exact copy of the body is obtained in stone. It is the most common method of
fossilized bones. Fossilization processes and resulting fossils. Those who are of a certain age can be use to
date the rocks in where they are found guide fossils. Fossil trunks where growth rings are observed. American
Museum of Natural History. Isotopes are atoms of the same element but with different number of neutrons in
their nuclei. Radioactive isotopes are unstable, so they are transformed into a more stable ones at a rate known
to scientists emitting radiation. Unknown author Radiocarbon Carbon Knowing the difference between C12
and C14 of the sample, we can date when the organism died. The maximum limit of this method are 60, years,
therefore only applies to recent fossils. Some minerals have magnetic properties and are directed towards the
north magnetic pole when in aqueous suspension, for example clays. But when laid on the ground, they are
fixed to the position that the north magnetic pole was at the time. If we look at what coordinates are oriented
such minerals at the site, we can associate it with a particular time. Deposition of magnetic particles oriented
towards the magnetic north pole. Understanding Earth, Press and Seiver, W. This dating is used on clay
remains and as the magnetic north pole has been several times in the same geographical coordinates, you get
more than one date. Depending on the context of the site, you may discard some dates to reach a final dating.
These changes are cumulative, continuous and time dependent to radiation exposure. When subjected to
external stimuli, mineral emits light due to these changes. Las primeras ocupaciones de los continentes pg
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3: Minerals, Rocks & Rock Forming Processes
Fossils are the remains of plants or animals from prehistoric times. They are a rarity as most organisms, then and now,
are either consumed by other organisms or completely decay at death. Fossil remains are preserved in a variety of
ways.

Hire an expert guide to show you these processes in action The Rocks that Make Up the Rockies Many
people, upon first seeing the Rockies assume they are made of very hard rocks like granite. They believe
mistakenly that the mountains are either volcanic in origin, or that the rocks like granite had a molten genesis.
With the exception of a few isolated pockets of igneous formerly molten rocks, the Canadian Rockies are
composed exclusively of layered sedimentary rocks. These include limestone , dolomite , sandstone and shale
, amongst others. Sedimentary rocks have a unique method of deposition â€” one layer on top of another. This
seemingly simple arrangement can be extrapolated to assume that the rocks nearest the surface will always be
younger than rocks deeper down. Digging through the layers, geologists can analyze their composition, and
determine much about the climate and landscape during the time of their formation. In the mountains, this
organized arrangement has been shattered. Older rocks have been piled up on top of their younger neighbours.
They have been bent, folded, cracked, and eroded. The original order is often impossible to determine,
however geologists have done an amazing job of reconstructing the various layers. By knowing the
formations, they can estimate the age of the rocks, anticipate how they will react to erosion, and get a better
understanding of why the landscape looks the way it does. Sedimentary rocks result from compression of the
layered sediments on the bottom of a large body of water. Differences in parent material, along with the
effects of weathering, erosion, transportation and deposition can have a large impact on the resulting layers.
They can be divided into two major groupings: Inorganic rocks are those formed by the deposition of
inorganic matter. This includes minerals as well as the remains of other older rocks that were eroded away,
only to have their individual grains deposit as layered sediments. Organic rocks are further broken down into
chemical and organic origins. This group combines rocks formed from the remains of living organisms along
with rocks resulting from several chemical processes. These include the limestones and dolomites that form
many of our mountain summits, along with other valuable resources like coal. Coal Many small towns in
Alberta began as little more than a mine site around which a small community developed. Coal began in large
marshy bogs. At the bottom of these bogs, plant material accumulated, and if conditions were just right,
gradually transformed into peat. If the peat is subsequently covered with other inorganic deposits sand and
mud , the pressure from these overlying sediments squeezes out the water and organic gases. This increases
the percentage of carbon, and begins the transformation from peat to coal. If the process repeats itself several
times, there may be several successive layers of coal. If you take a thin section of coal, and look at it under a
microscope, you can see a mass of plant debris: In the Bow Valley, coal was first reported by George Dawson
in The seams were substantial, and he named the formation the Cascade Coal Basin. This deposit stretched
from north of Banff to south of Canmore. They beat the CPR to the punch and were able to supply them with
coal until they opened their own mine at Bankhead. Its coal was much easier to remove as it was not as steeply
bedded. The coal at Anthracite and Bankhead Mine 80 had much thinner beds as well. Originally, rich fur and
mineral resources brought people to the area. You can still feel the history and see some of the old mine
remnants. Limestone In the Canadian Rockies, limestone forms most of the resistant ridges and summits.
Often interspersed with layers of shale and sandstone, limestone is more resistant to erosion. This leaves it
forming the upper-most layer on most of our peaks. Limestone is composed of calcium carbonate CaCo3 , and
can be the result of both organic and non-organic processes. In marine environments, many plants and
microscopic animals are able to extract calcium carbonate from the water to aid in the formation of hard outer
shells. As they die, their shells litter the ocean floor, layer upon layer, until they result in beds of limestone.
This also explains why limestone beds are often very rich in fossils. Limestone can form entirely without the
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help of organic material. In warm climates, calcium carbonate can become concentrated in seawater. As it
reaches a critical point, it begins to precipitate out in tiny grains the size of sand. These grains are known as
oolites, and as they are moved by the ocean currents, additional CaCo3may deposit upon them. As they settle
on the bottom, they are sorted according to size. They may, in many deposits be mixed with organic limestone.
In very quiet water, the CaCo3 precipitates as linear crystals. These settle to the bottom and accumulate in the
silt. These crystals pack tightly together to form a dense limestone known as micro-crystalline limestone. The
density is such that high magnification is required to make out individual crystals. Dolomite If you take
limestone, and add some magnesium, you end up with dolomite. Chemically it is called calcium-magnesium
carbonate or CaMg Co3 2 , and is generally caused by the substitution of some calcium for magnesium in
limestone. In rare instances, it can precipitate directly from seawater. Sandstone Sandstone is an easily
identified rock made up of individual grains of sand cemented together by chemicals such as calcite, silica, or
iron oxide. Today much of the sandstone has been replaced by concrete and glass, but many of the older
buildings still pay homage to this durable building material. In the foothills, the ridgetops are generally made
up of sandstones underlain by layers of shale. Sandstone can contain many minerals, but the most common,
and the most durable, is silica. Other minerals include feldspar, mica, and olivine, however excessive transport
will usually remove these unstable minerals and concentrate the silica. Every cycle of erosion and deposition
tends to purify the sandstone, slowly removing other minerals from the mix. Pure silica sandstone has
generally gone through several cycles of erosion and deposition. Shale Shale is familiar to most of us. Often if
forms thin beds of very fine grained, easily broken rock. It is the most common layered rock we know and is
found around the globe. It is usually found beneath a protective layer of limestone in the Rockies. If the
limestone summit eroded, the underlying shale beds would quickly follow. Very crumbly and brittle, they
cannot withstand much weathering. Shales contain many differing characteristics, and these reflect their
origin. In shallow, still lagoons, dark shales, high in organic material form. On the other hand, tidal flats,
stream channels, and flood plains often result in iron rich shales. Reality can be stranger than fiction though,
and by realizing the aquatic nature of these lofty peaks, we begin to imagine a clearer picture of these rocks
formative years. Although the timelines may seem incomprehensible, the critical point is that the same
processes occurring a billion years ago are still taking place today. The early days â€” to Million Years Ago
During this period, known as the middle Cambrian, the western edge of present day Alberta also marked the
western margin of the continent. In the shallow waters of the Pacific Ocean, the greatest explosion of life ever
seen on the planet occurred. The Cambrian Explosion, as it is known, saw the evolution of all major groupings
of animals on the planet today â€” including arthropods, molluscs, worms, starfish, jellyfish, and even
chordates back-boned animals. It was also much warmer then. Alberta almost straddled the equator. In time,
the Pacific drowned much of southern Alberta. By the end of the Ordovician million years ago , most of the
continent had been flooded. Beneath the shallow waves, and along the margin of the continent, extensive reefs
of coral formed. At the same time, the hard shells of tiny single-celled creatures settled to the bottom to form
limey muds. Later, the reefs, now fossilized as limestone, were thrust upwards through mountain building.
Look to the steep slopes of Castle Mountain for an excellent example. This period also saw the first predators.
With the advent of hunters, the hunted had to get creative. They developed shells of calcium carbonate, chiton
similar to fingernails , and silica. These hard parts later formed the raw materials for fossils. On creative
solution to predation was to leave the water altogether. The first fish began to swim the oceans around million
years ago. As time went on, new forms of life began to swim in the oceans and invade the shorelines. During
the Devonian, the period between and million years ago, many of our limestone summits were formed as coral
reefs. One of the most common reef building creatures, stromatoporoids, created the porous limestone we see
today. The limestone summits of our most famous mountains, Three Sisters, Rundle, and Cascade, are made
of more recent deposits, in the area of million years old. During this entire period, the continents constantly
moved in relation to one another, until they joined one large land-mass known as Pangea. While reefs
continued to form off-shore, plants thrived on land. This was also the age of reptiles as vertebrates severed
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their ties with the oceans. Unfortunately for this diversity, the Permian ended with the largest global extinction
in the history of the planet. The Age of Dinosaurs â€” to 65 million years ago After the Permian die-off, a few
of the surviving reptiles re-entered the oceans.
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4: www.enganchecubano.com: What is a Fossil? Facts about fossils, types of fossils, and where to find fos
Organism dies>Hard part remains>Burial in sediment; fossilization occurs>weathering & erosion expose fossil.
Linnaeus' Hierarchal System definition Modern and fossil organisms are classified this way.

A sedimentary rock is just what it sounds like: Sedimentary rocks can consist of sand, clay, chalk and fossils
and as a marine geologist I find sedimentary rocks very fascinating! No, sedimentary rocks have another type
of fascinating origin and every single rock tells a story if you just know how to "read" the rock! That is one of
the fascinating thing with sedimentary rocks! The other exciting part with sedimentary rocks is that they tell us
about Earths history! I will tell you a little about how to do read the rocks and I hope it will help you to see
sedimentary rocks in nature in a new way! Every single particle in a sedimentary rock initially comes from a
rock or as soil on land. By time, the rock is broken down into small particles by weathering and the small
particles are transported away. Sometimes the transportation distance is long and sometimes shorter. And most
sedimentary rocks consists of small particles that have a long and fascinating story to tell from their long
journey behind them. Read on and you will know why and how! Sediment First we need to make clear what
sediment is! Sediment is material that occurs natural and is broken down by processes like weathering and
erosion. This means that sedimentary rocks can consists of all the materials on earth and take a minute to think
about the breathtaking fact that every single particle in a sedimentary rock have been transported and shaped
by transportation in more than one media, and finally, that particle has settled down upon the deep ocean floor
long, long time ago. It gets even more fascinating to think about that we can actually see and walk on former
ocean floor that looks amazing in many places on earth. I have some pictures from such a place further down
in the article. And then, when the ocean floor becomes rocks on land the weathering starts again. It is like an
ongoing transportation of particles that never ends. Weathering I think you all know what weathering is but I
include the definition anyway. Weathering occurs when a rock is fragmented by mechanical forces or are
decomposed by chemical alteration. It is only broken it down in smaller pieces. The end result is many small
pieces from a single large one. Chemical weathering means that the rock goes through a transformation
chemically into one or more new compounds. Since water is a great solvent water is a major force in chemical
weathering. But rocks are also weathered in other ways such as through dissolution, oxidation and hydrolysis
that occurs in water. How are sedimentary rocks formed? All these single particles of sand, rocks, mud and
clay becomes sedimentary rocks mainly by through two major ways of lithification. Lithification means a
process where sediments are transformed into sedimentary rocks. Cementation and compaction are both
lithification processes that transform sediments into sedimentary rocks. The necessary compaction is created
by the accumulation of sediment that accumulate over already deposited sediment. By time, the weight and the
heat increases and the grains are pressed closer and closer together. The compaction reduces the pore space
between the particles and can in this way transform fine grained particles into more or less solid rocks. For
rocks with bigger particles, the transformation to a rock comes from cementation that is created by smaller
particles that fills the pore spaces between the bigger particles. Groups There are two major groups of
sedimentary rocks:
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5: Fossil Types Unaltered Remains
Fossil Fuel. Definition. Fossil fuel is a hydrocarbon deposit, such as petroleum, coal, or natural gas, derived from the
accumulated remains of ancient plants and animals and used as fuel.

Learn the Difference between Ammonites and Trilobites March 18 by Pikes Peak Rock Staff It might seem
simple enough to stock up on fossil specimens for your rock shop, but it does require a bit of discernment. For
example, do you know the difference between ammonites and trilobites? Do your customers want fossils of
fish bones or flora? And if they ask you to explain the differences, will you know how to answer? These may
include a combination of ammonite, rock, fish and trilobite fossils. According to geologists, the earliest
reported fossils have been dated to 3. In general, any biological evidence that proves the existence of these
organisms for more than a few thousand years is considered a fossil. While there are certainly enough fossils
out there to satisfy any type of collector, the majority of rock shops and retailers are looking to buy fossils in
bulk. These highly profitable items are available from most rock and mineral wholesalers at very affordable
prices, and many are sold with a display case that allows them to be showcased attractively. A great number of
fossils are sold for the sheer pleasure of collecting them, but then there are the usable objects made from
fossils like the ammonite fossil dish. So what if your customers have questions about fossils? It never hurts to
know a little about the age and origin of the fossils that you sell, but some store owners also sell small books
about collecting fossils. These are a popular add-on item for families who are buying fossils for young
children. Ammonites and Trilobites Ammonites are perhaps the most widely known fossil, possessing the
typically ribbed spiral-form shell as pictured above. These creatures lived in the seas between â€” 65 million
years ago, when they became extinct along with the dinosaurs. The name ammonite originates from the Greek
Ram-horned god called Ammon, but it refers to a group of predators known as cephalopods, which also
includes the octopus, squid, cuttlefish and nautilus. Trilobites were extinct before dinosaurs even existed. Next
to dinosaur fossils, trilobites command a dedicated and passionate following amongst both scientists and fossil
collectors, alike. The size and scope of your fossil inventory will depend on the type of customer your store
attracts, but there is usually room for a few special specimens in your display. Most of the larger rock shops
dedicate a table or display specifically for fossils and provide some quick reference cards next to each type of
specimen.
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6: Deposition and Sedimentary Rock Formation
Fossils. The term "fossil" is used for any trace of past www.enganchecubano.coms are not only the actual remains of
organisms, such as teeth, bones, shell, and leaves (body fossils), but also the results of their activity, such as burrows
and foot prints (trace fossils), and organic compounds they produce by biochemical processes (chemical fossils).

Kemmerer, Wyoming Complete Fish 12 cm long Imprints are really shallow external molds or voids left by
animal or plant tissue. When the siltstone pictured above was split into two slabs the organic matter adhered to
one side. The top picture represents an imprint in which bones and scales left a shallow external mold. The
lower picture is a compression because it possess organic residue left from scales, original bone, and bone
reinforced with calcite. Compressions retain original or chemically altered organic material while imprints do
not. Fish and leaves are often found as imprints and compressions. Fossil leaves discovered by splitting
bedding planes may reveal two fossils from a single specimen. The side with more organic material is called a
compression. The phytoleim may retain original cuticle, which resists decay. The cuticle is the protective
noncellular waxy covering of the epidermis. When removed and studied the cuticle may reveal the
arrangement of epidermal cells and stomata, which can sometimes aid in species identification Tidwell, , p.
The side with little or no organic material is called an impression Tidwell, , p. Sometimes parts of a specimen
are preserved as a compression while other parts are an impression. In this case the term adpression may be
used. Paleobotanists refer to the compression as the part positive side and the impression as the counterpart
negative side. The counterparts of Green River fish that represent imprints can be used to make positive laytex
casts for further study Grande, , pp. Many Mazon Creek nodules do not retain organic material and so both the
part and counterpart are referred to as impressions Janssen, , p. For more information on Mazon Creek fossils
read our article on Replacement. Compressions and impressions are the most common insect fossil. Insects
with organic matter are called compressions, while those with no organic matter are referred to as impressions.
This is important because wing venation can be used to identify an insect. Lake deposits are the most common
environment in which leaf and insect fossils form. Insects and leaves become trapped in sediments. As the
sediments accumulate the insects and leaves may decompose leaving behind imprints. As the sediments
compact and hardened into rock the imprints become impression fossils. If organic matter remains then a
compression fossil has formed. Even a single specimen can represent both a compression and impression.
Many insects found at Florissant, Colorado are found with their bodies fossilized as compressions and their
wings as impressions. The body still retains the altered cuticle, while the wings do not have any organic matter
remaining. Leaf Imprint or Impression.
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7: Fossil Fuel - Assignment Point
The fossils in this figure are the remains of microscopic algae. The pictures shown were made with a scanning electron
microscope and have been magnified about times. In South Carolina, three species are found in a core of rock.

How do fossils form? Where are they found? What is a Fossil? Fossil Facts and Information A fossil is the
preserved remains or trace of a plant or animal from the past. How do Fossils Form? Fossil ammonites Fossils
usually only form in sedimentary rock. Sediments have to accumulate over the organism in order to preserve
it. Examples of rapid buiral include being quickly buried by sediments during a flood, a mudslide, volcanic
eruption, or it could be sap from a tree oozing over an insect. Most fossils form in environments with water.
This is because sediments easily accumulate in water environments lakes, streams, oceans. Land environments
are usually the sites for erosion and not sediment deposition. The leaf falls into the river, floats downstream,
and eventually sinks to the bottom. It is then covered by silt and sand over then next few days. As more time
passes, more and more sediment covers it. Each layer of sediment increasingly protects the leaf from decay.
Now, multiply the time frame by an unimaginable number of years.. Instead of the leaf being buried by a few
inches of sediment, it is buried by miles and miles of sediment! Something now begins to happen to that
sediment. Under miles and miles of pressure it heats up and the leaf literally cooks. Only the carbon ash
remains. Chemical processes start to occur under the tremendous pressure, and the sediments compact into a
type of rock Now, add millions of more years. Geologic forces thrust that sedimentary rock back onto the
surface. Wind and weather take its toll. The sedimentary rock outcropping begins to erode away. In one of the
pieces of the eroded rock outcropping falls a fossil leaf impression. That was the leaf that fell into a river
millions of years ago. This is how fossils form. This wonderful animated gif below that has circulated around
the web shows this process. Instead of a leaf, it uses a dinosaur. Animated gif of a dinosaur being fossilized.
Preservation methods for fossils vary. Plants are fragile and often cook so that carbon only remains. Animal
bones, teeth, and hard shelled animals are dense, and often have minerals leaching into them to replace the
original bone. Types of Fossils and Modes of Fossil Preservation There are many ways an organism can
become preserved as a fossil. Some of the ways include Casts and Molds, Permineralization, Replacement,
and Carbonization Sometimes the fossil is unaltered, meaning it is the actual organism. Fossil Casts and
Molds: Fossil Turitella shells from the Potomac River. They have been preserved as Casts when sediment
filled in the shells. When they pop out of the sedimentary rock, a mold is left. A cast and mold is created when
an organism is buried and rots away. The empty hole where the organism was is filled in with sediments or
minerals, that become a cast. The mold is the impression in the rock it left. This is like pouring chocolate into
a mold. When the chocolate hardens, it pops out as a chocolate cast, ready to eat. Fossil shells are often casts,
and shell impressions on rock are often molds. A fossilized footprint is a mold. Plant fossils and trilobites are
often found as casts and molds. This fossil dolphin vertebra from the Calvert Cliffs of MD has been preserved
through permineralization. The minerals that replaced it gives it a beautiful rusty-brown color.
Permineralization is when the organism is buried in the ground, minerals from ground water seep into the
organism and slowly fill in the pores in the animal, adding rock forming minerals to the hard parts of the
animal. Replacement is similar, in that minerals seep into the organism. However, the minerals replace the
original organic material, as the organic material rots away. In the end, the organism is replaced by minerals.
These plant fossils slabs from St. However, through complicated oxidation and replacement reactions, the
Pyrite replaced the carbon and then a white substance called Pyrophyllite replaced the Pyrite. Now the fossils
have a white film instead of a black carbon film. Carbonization is the process where only the residual carbon
of the organism remains. In nature this usually happens over time when the organism is subject to heat and
pressure. A very common example of carbonization are fossil plants, where only a thin carbon layer is left on a
piece of shale. In the Carboniferous time period, fast fern forests created miles of carbon, which we mine
today as coal. Another, more recent example is the fossilized feathers found on dinosaurs in China. These are
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left as carbon imprints in the shale around the mineralized dinosaur bones. For example, the fossil leaves are
carbonized, but also leave a cast and mold. Fossil ammonites are casts, however, they also are mineralized.
Fossil trilobites are often found as casts and molds, but their exoskeletons are mineralized usually replaced by
calcite. The skeleton is the original Unaltered Remains. The animal fell in the tar. The bones are original and
are stained a brown color from the tar. An organism is considered unaltered if there is no change in the
original composition of the organism. Here, Ice Age animals became trapped and sunk into the tar pits. The
soft tissues rotted away, but the original bones still remain. Another example includes insects and small
animals trapped in Amber. The sap from a once living tree entombed the animals. This sap eventually
hardened, and the original animals are preseved inside the amber. These are fossil "foot" prints of a giant
Eurypterid , a Sea Scorpion. The prints are a trace of the animals activity. Casts and Molds of Footprints are
called Trace Fossils A Trace Fossil, or an Ichnofossil, is a fossil not of an organism, but instead a fossil of an
organisms activity. For example, a trace fossil can be a mold or cast of a footprint, or a cast of a fossil burrow.
Animal borrows that have been filled in by sediment are very common in many sedimentary rock outcropps.
Coprolite, or Fossil Poop. Yes, even poop can fossilize. Even poop can fossilize! A piece of fossil poop is
called a Coprolite. Coprolite is classified as a Trace Fossil. These fossils can tell us all about the diet and
ecology of the animal! The Coprolites pictured here are from from a cretaceous Super Crocodile.
Recommended Books for learning about Fossils: Each site is broken into 2 pages. One has detailed
information, such as directions, GPS coordinates, formation information, etc The other is dedicated to images
of the site and the fossils found there. This book is great for both beginning and expert fossil collectors.
Beginners will find fossil hunting much easier with this book and experts will find it to be a great reference.
Plus, my fossil photos are peppered throughout this book! Fossil This is a great introductory book about
fossils. It explains what fossils are, how fossils form, and how they lived. It is chalk full of spectacualr images
of all kinds of fossils, and gives the history of fossil discoveries. This is another great introductory book about
fossils. This visual book concentrates on fossil hunting.
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8: Fossil and Fossilization - examples, body, used, water, process, Earth, plants, type, form
Find the age of ancient, once living remains such as charcoal, parchment, or bones Carbon 14 dating dates organic
remains by measuring the amount of 14C in an ancient sample and comparing it to a present day sample.

These formations may have resulted from carcass burial in an anoxic environment with minimal bacteria, thus
slowing decomposition. Stromatolites Lower Proterozoic stromatolites from Bolivia , South America
Stromatolites are layered accretionary structures formed in shallow water by the trapping, binding and
cementation of sedimentary grains by biofilms of microorganisms , especially cyanobacteria. While older,
Archean fossil remains are presumed to be colonies of cyanobacteria , younger that is, Proterozoic fossils may
be primordial forms of the eukaryote chlorophytes that is, green algae. One genus of stromatolite very
common in the geologic record is Collenia. The earliest stromatolite of confirmed microbial origin dates to 2.
The most widely supported explanation is that stromatolite builders fell victims to grazing creatures the
Cambrian substrate revolution , implying that sufficiently complex organisms were common over 1 billion
years ago. Factors such as the chemistry of the environment may have been responsible for changes.
Cyanobacteria use water , carbon dioxide and sunlight to create their food. A layer of mucus often forms over
mats of cyanobacterial cells. In modern microbial mats, debris from the surrounding habitat can become
trapped within the mucus, which can be cemented by the calcium carbonate to grow thin laminations of
limestone. These laminations can accrete over time, resulting in the banded pattern common to stromatolites.
The domal morphology of biological stromatolites is the result of the vertical growth necessary for the
continued infiltration of sunlight to the organisms for photosynthesis. Layered spherical growth structures
termed oncolites are similar to stromatolites and are also known from the fossil record. Thrombolites are
poorly laminated or non-laminated clotted structures formed by cyanobacteria common in the fossil record and
in modern sediments. Index fossil Examples of index fossils Index fossils also known as guide fossils,
indicator fossils or zone fossils are fossils used to define and identify geologic periods or faunal stages. They
work on the premise that, although different sediments may look different depending on the conditions under
which they were deposited, they may include the remains of the same species of fossil. The best index fossils
are common, easy to identify at species level and have a broad distributionâ€”otherwise the likelihood of
finding and recognizing one in the two sediments is poor. Trace Cambrian trace fossils including Rusophycus ,
made by a trilobite A coprolite of a carnivorous dinosaur found in southwestern Saskatchewan Trace fossils
consist mainly of tracks and burrows, but also include coprolites fossil feces and marks left by feeding. Many
traces date from significantly earlier than the body fossils of animals that are thought to have been capable of
making them. They were first described by William Buckland in Prior to this they were known as "fossil fir
cones " and " bezoar stones. List of transitional fossils A transitional fossil is any fossilized remains of a life
form that exhibits traits common to both an ancestral group and its derived descendant group. Because of the
incompleteness of the fossil record, there is usually no way to know exactly how close a transitional fossil is to
the point of divergence. These fossils serve as a reminder that taxonomic divisions are human constructs that
have been imposed in hindsight on a continuum of variation. Micropaleontology Microfossil is a descriptive
term applied to fossilized plants and animals whose size is just at or below the level at which the fossil can be
analyzed by the naked eye. Microfossils may either be complete or near-complete organisms in themselves
such as the marine plankters foraminifera and coccolithophores or component parts such as small teeth or
spores of larger animals or plants. Microfossils are of critical importance as a reservoir of paleoclimate
information, and are also commonly used by biostratigraphers to assist in the correlation of rock units. The
oldest fossil resin dates to the Triassic , though most dates to the Cenozoic. The excretion of the resin by
certain plants is thought to be an evolutionary adaptation for protection from insects and to seal wounds. Fossil
resin often contains other fossils called inclusions that were captured by the sticky resin. These include
bacteria, fungi, other plants, and animals. Animal inclusions are usually small invertebrates , predominantly

Page 12

ON FOSSIL ORGANIC REMAINS AS A MEANS OF DISTINGUISHING
ROCK-FORMATIONS pdf
arthropods such as insects and spiders, and only extremely rarely a vertebrate such as a small lizard.
Preservation of inclusions can be exquisite, including small fragments of DNA. The internal structure of the
tree and bark are maintained in the permineralization process. Polished section of petrified wood showing
annual rings Fossil wood is wood that is preserved in the fossil record. Wood is usually the part of a plant that
is best preserved and most easily found. Fossil wood may or may not be petrified. The fossil wood may be the
only part of the plant that has been preserved: This will usually include "xylon" and a term indicating its
presumed affinity, such as Araucarioxylon wood of Araucaria or some related genus , Palmoxylon wood of an
indeterminate palm , or Castanoxylon wood of an indeterminate chinkapin. Subfossil A subfossil dodo
skeleton The term subfossil can be used to refer to remains, such as bones, nests, or defecations, whose
fossilization process is not complete, either because the length of time since the animal involved was living is
too short less than 10, years or because the conditions in which the remains were buried were not optimal for
fossilization. Subfossils are often found in caves or other shelters where they can be preserved for thousands
of years. Additionally, isotope ratios can provide much information about the ecological conditions under
which extinct animals lived. Subfossils are useful for studying the evolutionary history of an environment and
can be important to studies in paleoclimatology. Subfossils are often found in depositionary environments,
such as lake sediments, oceanic sediments, and soils. Once deposited, physical and chemical weathering can
alter the state of preservation. Chemical fossils See also: Biosignature Chemical fossils, or chemofossils, are
chemicals found in rocks and fossil fuels petroleum, coal, and natural gas that provide an organic signature for
ancient life. Molecular fossils and isotope ratios represent two types of chemical fossils. Furthermore, organic
components biosignatures that are often associated with biominerals are believed to play crucial roles in both
pre-biotic and biotic reactions. Manganese dendrites on a limestone bedding plane from Solnhofen , Germany;
scale in mm Main article: Pseudofossils Pseudofossils are visual patterns in rocks that are produced by
geologic processes rather than biologic processes. They can easily be mistaken for real fossils. Some
pseudofossils, such as dendrites , are formed by naturally occurring fissures in the rock that get filled up by
percolating minerals. Other types of pseudofossils are kidney ore round shapes in iron ore and moss agates ,
which look like moss or plant leaves. Concretions , spherical or ovoid-shaped nodules found in some
sedimentary strata, were once thought to be dinosaur eggs, and are often mistaken for fossils as well. History
of the study of fossils See also: Timeline of paleontology Gathering fossils dates at least to the beginning of
recorded history. The fossils themselves are referred to as the fossil record. The fossil record was one of the
early sources of data underlying the study of evolution and continues to be relevant to the history of life on
Earth. Paleontologists examine the fossil record to understand the process of evolution and the way particular
species have evolved. Before Darwin Many early explanations relied on folktales or mythologies. In China the
fossil bones of ancient mammals including Homo erectus were often mistaken for " dragon bones" and used as
medicine and aphrodisiacs. In addition, some of these fossil bones are collected as "art" by scholars and they
left scripts on it, indicating the time they got the collection. One good example is the famous scholar Huang
Tingjian of the South Song Dynasty during the 11th century, who kept one seashell fossil with his poem
engraved on it. If what is said concerning the petrifaction of animals and plants is true, the cause of this
phenomenon is a powerful mineralizing and petrifying virtue which arises in certain stony spots, or emanates
suddenly from the earth during earthquake and subsidences, and petrifies whatever comes into contact with it.
As a matter of fact, the petrifaction of the bodies of plants and animals is not more extraordinary than the
transformation of waters. Aristotle previously explained it in terms of vaporous exhalations , [57] which
Avicenna modified into the theory of petrifying fluids succus lapidificatus , later elaborated by Albert of
Saxony in the 14th century and accepted in some form by most naturalists by the 16th century. If the Deluge
had carried the shells for distances of three and four hundred miles from the sea it would have carried them
mixed with various other natural objects all heaped up together; but even at such distances from the sea we see
the oysters all together and also the shellfish and the cuttlefish and all the other shells which congregate
together, found all together dead; and the solitary shells are found apart from one another as we see them
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every day on the sea-shores. And we find oysters together in very large families, among which some may be
seen with their shells still joined together, indicating that they were left there by the sea and that they were still
living when the strait of Gibraltar was cut through. In the mountains of Parma and Piacenza multitudes of
shells and corals with holes may be seen still sticking to the rocks His observations on fossils, which he stated
to be the petrified remains of creatures some of which no longer existed, were published posthumously in He
observed that rocks from distant locations could be correlated based on the fossils they contained. He termed
this the principle of faunal succession. Georges Cuvier came to believe that most if not all the animal fossils
he examined were remains of extinct species. This led Cuvier to become an active proponent of the geological
school of thought called catastrophism. Near the end of his paper on living and fossil elephants he said: All of
these facts, consistent among themselves, and not opposed by any report, seem to me to prove the existence of
a world previous to ours, destroyed by some kind of catastrophe. Darwin and his contemporaries first linked
the hierarchical structure of the tree of life with the then very sparse fossil record. Darwin eloquently
described a process of descent with modification, or evolution, whereby organisms either adapt to natural and
changing environmental pressures, or they perish. He worried about the absence of older fossils because of the
implications on the validity of his theories, but he expressed hope that such fossils would be found, noting
that: However, macroscopic fossils are now known from the late Proterozoic. The fossil record and faunal
succession form the basis of the science of biostratigraphy or determining the age of rocks based on embedded
fossils. For the first years of geology , biostratigraphy and superposition were the only means for determining
the relative age of rocks. The geologic time scale was developed based on the relative ages of rock strata as
determined by the early paleontologists and stratigraphers. Radiometric dating has shown that the earliest
known stromatolites are over 3. The Virtual Fossil Museum [66] Paleontology has joined with evolutionary
biology to share the interdisciplinary task of outlining the tree of life, which inevitably leads backwards in
time to Precambrian microscopic life when cell structure and functions evolved. The study of fossils, on the
other hand, can more specifically pinpoint when and in what organism a mutation first appeared.
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9: Fossilization, How Do Fossils Form
Finally, there are chemical fossils or chemofossils, remains that consist of mere organic compounds or proteins found in
a body of rock. Most books overlook this, but petroleum and coal, the fossil fuels, are very large and widespread
examples of chemofossils.

Permineralization What is permineralization? One of the common types of fossils is permineralization. This
occurs when the pores of the plant materials, bones, and shells are impregnated by mineral matter from the
ground, lakes, or ocean. In some cases, the wood fibers and cellulose dissolve and some minerals replace
them. Sometimes the mineral substance of the fossils will completely dissolve and some other minerals
replace them. The common minerals that form this kind of fossils are calcite, iron, and silica. Since the pores
of the organic tissues are filled with minerals or the organic matter is replaced with minerals, the fossils are
formed in the original shape of the tissue or organism, but the composition of the fossils will be different and
they will be heavier. Petrification petros means stone occurs when the organic matter is completely replaced
by minerals and the fossil is turned to stone. This generally occurs by filling the pores of the tissue, and inter
and intra cellular spaces with minerals, then dissolving the organic matter and replacing it with minerals. This
method reproduces the original tissue in every detail. This kind of fossilization occurs in both hard and soft
tissues. An example of this kind of fossilization is petrified wood. The process of permineralization The
ground water generally do not contain pure water molecules alone. It is hard to some degree meaning it
contains some minerals. The degree of hardness varies. The different minerals are found in the ground, and
water dissolves them until saturation at which point water will not hold any additional mineral matter. This
process is enhanced by the acidification of the water. For example, the rain water when pure in the beginning
picks up carbon dioxide from air and becomes a weak carbonic acid. The organic matter in the ground, and
other decaying materials also will make ground water more acidic. This acidic water dissolves more minerals.
Organic tissues like wood, bone, and shell contain pores and spaces. The mineralized water fills the pores of
the organic tissues and moves through the cellular spaces. During this process the saturated water evaporates,
and the excess minerals are deposited on the cells and tissues. This process creates many layers of mineral
deposits creating hard fossilized record. What can we tell from permineralization? Since permineralizations of
organisms are three-dimensional fossils with organic matter replaced by minerals, what they mainly tell us are
the about the internal structures of the organisms. The mineralization process itself helps to prevent tissue
compaction, which could distort the actual size proportions of the various organs. Permineralizations are also
not "limited" to hard body parts such as bones or shells , but can also be found preserving soft body parts. This
could be very important to researchers who wish to look at what life was like in the past in relation to what it
is now in the present. An example are the fragile reproductive structures of many plants. Depending on the
conditions for the fossilization process and the specific mineral that was used for the fossilization, however,
varying degrees of detail do exist. Sometimes, only very differentiated cell types can be distinguished such as
between vascular tissue for conducting water and nutrients and ground tissue in plants , while in other fossils,
the detail can be so fine as to distinguish between the different organelles within the various cells. There are
three subgroups of permineralizations: As with almost all fossilization processes, the specific type of
permineralization, silicification because of its conditions for fossilization , tells us a much about what type of
environment the organism most likely lived in. This is because specific fossil types occur in environments
with certain features. Silicification is a fossilization process whereby the organism is penetrated by minerals
that form on the cells and cell structures. In this case, the mineral is silica, and because the mineral "follows"
the internal structures of the organism during mineralization, this accounts for the amazing amount of detail
found in permineralizations. For example, for silicification fluids in volcanic terrain often contain silica that
could be absorbed by the plants themselves. This would indicate that a volcano was near the plant in the past.
An interesting point that this example presents is that the plant was already beginning its fossilization process
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when it was still living. The silica that is taken up by the plants become embedded within them and when they
die, the material silica is already present within them to quickly mineralize the organism and fossilize it. The
silicification process can often show very fine detail in this way. Pyritization involves the mineral sulfur.
Many of the plants are thus pyritized when they are in marine sediments since they often contain a large
amount of sulfur. This could have been their natural habitat in the past or they could have been near enough to
a marine environment to end up there to be pyritized after being carried down by a river, flood, or some other
method. Some plants are also pyritized when they are in a clay terrain, but to a lesser extent than in a marine
environment. Carbonate mineralizations occur both in marine and nonmarine environments. The most popular
forms of carbonate mineralizations that are cited in biology are what are called "coal balls. Often, they occur
in the presence of seawater or acidic peat. Acetate peels can also usually be made to study the various organic
material trapped within a coal ball. These peels may sometimes be fairly revealing of cellular detail.
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