JEM/ENG
Meslek1 Yabanci Dil

(Professional English)

Unit 11 Dr. Veysel Isik
Process 4 Professor
Method

Ankara Universitesi I
Miihendislik Fakiiltesi =
(ep)

Jeoloji Miithendisligi Béliimi




Process 4 = Meadhod

Look at this table:

man

The geological time table

<oy

‘coral

trilobite

simple life
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Make correct sentences from this table:

trilobite Cambrian

A 3?;2;22':(3 is associated with IJDueI;ﬁise: E
: - - i strata
An  mammoth s a fossil which can be found in Cretaceous
" may be found in )

amphibian Devonian

echinoid Tertiary

coral
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Look at this example:

If a Devonian stratum is examined, a coral fossil may be found.

Now write five sentences like this using the information in the
geologic time scale.

Look at this diagram:

Example:
e - - - - - -_—_A If stratum A contains ammonite fossils and stratum
e i ey e B B contains coral fossils, what can be determined
S A~ _~_=~ C about the strata?

If stratum A contains ammonite fossils and stratum
B contains coral fossils, then stratum A is Triassic
and stratum B is Devonian.

Strata of sedimentary rocks
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Look at this diagram:

Example:
Tl T e - - = A If stratum A contains ammonite fossils and stratum
iy e B B contains coral fossils, what can be determined
o~~~ =~ C about the strata?
£ _— Pl

If stratum A contains ammonite fossils and stratum
B contains coral fossils, then stratum A is Triassic
and stratum B is Devonian.

Strata of sedimentary rocks

Now answer these questions:

a) If stratum C is Cambrian, what can be found?

b) If stratum C contains simple fossils, what can be determined?

c) If stratum C is Cambrian, what could stratum D be?

d) If fossil evidence is used, how can the age of stratum D be determined?
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Reading Passage:

We know that the Earth is very old. It is about 4.6 billion years old.
The evidence of Earth’s age comes from its rocks. Geologists
developed the geologic time scale. This time scale was developed
gradually, mostly in Europe, over the eighteenth and nineteenth
centuries. The geological time scale is used by scientists to describe
the timing and relationships between events that have occurred
during the history of Earth.
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The rocks that are exposed at Earth’s surface are all different ages.
Some are quite young and others are quite old. Most of the rocks
exposed at the surface of the Earth are sedimentary. Sedimentary
rocks are formed particle by particle and bed by bed, and the layers
are piled one on top of the other.

Rock layers are also called strata, and stratigraphy is the science of
strata. Stratigraphy deals with all the characteristics of layered rocks;
it includes the study of how these rocks relate to time.
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To tell the age of these rocks, geologists study the fossils these rocks
contain. Geologists who study fossils are called paleontologists.

Fossils are fundamental to the geologic time scale. Fossils provide
important evidence to help determine what happened in Earth history
and when it happened. Fossils are the recognizable remains, such as
bones, shells, or leaves, or other evidence, such as tracks, burrows,
or impressions, of past life on Earth.
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Geologists deal with two kinds of time, relative and absolute.
Determinations of relative time are based on geologic relationships
among rocks and the evolution of life forms through time. James
Hutton was first scientist to understand the profound significance of
relative time in geology. In determining the age of rocks, several
principles can be applied. The principles which are used depend on
the type of rocks and the results of earth movements.

i) The principle of
superposition: This principle
states that sedimentary rocks

become younger from bottom to

top. This is because younger

layers of sediment always

accumulate on top of older

layers. In following figure, the
sedimentary layers become

progressively younger in order
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ii) The principle of original horizontality: The principle of
original horizontality is based on observation that sediment
usually accumulates in horizontal layers. If sedimentary rocks lie
at an angle, we can infer that tectonic forces tilted them after
they formed. This means that layers of sediment are generally
deposited in a horizontal position. Thus if we observe rock layers
that are flat, they have not been disturbed and still have their
original horizontality. But if they are folded or inclined at a steep
angle they must have been moved into that position by crustal

disturbances sometime after their deposition.
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iii) The principle of cross-cutting relationships: The principle of
crosscutting relationships is based on the obvious fact that a rock
must first exist before anything can happen to it. Following figure
shows sedimentary rocks intruded by three granite dikes. Dike B cuts
dike C, and dike A cuts dike B, so dike C is older than B, and dike A is
the youngest. The sedimentary rocks must be older than all of the
dikes.
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iv) The principle of
unconformity: The
sedimentary rocks are
often folded and then Angular unconformity Sea level
eroded. New sedimentary
rocks may then be laid

down on top of them. The

division between the two
types is called an
unconformity and it follows
that the rocks below the

unconformity are older

than those above.
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v) The principle of fossil succession: According to this principle,
fossils follow each other in a definite and determiable order. By
comparing fossils, deposits of the same age can be found recognised
although they may be in different areas. Older rocks may be

expected to contain more primitive fossils than younger rocks.
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Absolute time is measured by radiometric age
dating, which relies on the fact that radioactive
parent isotopes decay to form daughter isotopes at
a fixed, known rate as expressed by the half-life of
the isotope. The cumulative effects of the
radioactive decay process can be determined

because the daughter isotopes accumulate in rocks

and minerals.
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Look at these diagrams and then say how the succession of strata
can be determined.

Example:
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If the principle of superposition can be applied, then stratum 2
must be older than stratum 1.
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Look at these diagrams and then say how the succession of strata
can be determined.
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Look at these diagrams and then say how the succession of strata
can be determined.
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Look at these diagrams and then say how the succession of strata
can be determined.
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Make sentences by joining the correct half-sentences:

If an igneous intrusion cuts through a
stratum

If a range of fossils is found in a
succession of strata

If rocks are undisturbed

If fine deposits lie on coarse deposits
in each stratum

If a clear division occurs between
horizontal strata and folded rocks

then the rocks are undisturbed.

the sedimentary stratum must be older than
the igneous intrusion.

the oldest rock contains the most primitive
fossils.

the rocks below the unconformity are older
than those above.

the oldest rock is at the bottom and the
youngest is at the top.
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Make sentences by joining the correct half-sentences:

If an igneous intrusion cuts through a then the rocks are undisturbed.

stratum / _
~| the sedimentary stratum must be older than

If a range of fossils is found in a the igneous intrusion.

succession of strata _ o
the oldest rock contains the most primitive

If rocks are undisturbed fossils.
If fine deposits lie on coarse deposits the rocks below the unconformity are older
in each stratum >< than those above.
If a clear division occurs between the oldest rock is at the bottom and the
horizontal strata and folded rocks youngest is at the top.
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