Figure 3 Opal and various miner-
als have replaced original materials
and filled the hollow spaces in this

permineralized dinosaur bone.
Explain why this fossil retained the
shape of the original bone.

Figure 4 Graptolites lived hun-
dreds of millions of years ago and
drifted on currents in the oceans.
These organisms often are pre-
served as carbon films.
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364 CHAPTER 13 Clues to Earth’s Past

Mineral Replacement Most hard parts of organisms sud
as bones, teeth, and shells have tiny spaces within them. In lifg
these spaces can be filled with cells, blood vessels, nerves, orai
When the organism dies and the soft materials inside the had
parts decay, the tiny spaces become empty. If the hard pa
buried, groundwater can seep in and deposit minerals in
spaces. Permineralized remains are fossils in which the sp
inside are filled with minerals from groundwater. In permm
alized remains, some original material from the fossil orgams
body might be preserved—encased within the minerals from
groundwater. It is from these original materials that DNA,
chemical that contains an organism’s genetic code, can son
times be recovered.

Sometimes minerals replace the hard parts of fossil orgal
isms. For example, a solution of water and dissolved silica (i
compound $iO,) might flow into and through the shell of
dead organism. If the water dissolves the shell and leaves silicai
its place, the original shell is replaced. ;

Often people learn about past forms of life from bong
wood, and other remains that became permineraliz
replaced with minerals from groundwater, as shown in Figur
but many other types of fossils can be found. '

Carbon Films The tissues of organismsif
made of compounds that contain carbl
Sometimes fossils contain only carbon. F
usually form when sediments bury a
organism. As sediment piles up, the orgal
remains are subjected to pressure and
These conditions force gases and liquids
the body. A thin film of carbon residuei
forming a silhouette of the original organi
called a carbon film. Figure 4 shows th
bonized remains of graptolites, which
small marine animals. Graptolites have b

found in rocks as old as 500 million years




