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Chapter 13 - Geologic Age

. st

Rocks are the pages in t

arth’s history book. Unfortunately, there is no single place on Earth where the

whole book is intact

/hole chapters, have been locally removed by erosion or bent or torn
is to read the book the way it is, and that requires serting out the
. In this lab, you first will learn how basic principles are usec
rocks formed or geologic events occurred. Additional problems illustrate

Objective:
1. Determine relative ages and the sequence of geologic events as illustrated in a geologic cross-section.

Problems:
1. Define uniformitarianism:

Both types of ages, relative and numerical, are important pieces of information for interpreting and

understanding the geology of an arez, unraveling the complexities of past tectonic-plate movements

and interactions, 2nd reconstructing the history of climate change and the long pageant of prehistoric
life.

2. Define relative geologic age:

3. Define numerical geologic age:
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Problems

I Fiium‘; 138 ‘1‘:: 13.9 are SCOIOQic cross sections. Determine the sequence of events that led to the present situation, and list them in
order, from oldest to youngest, in the planks provided. Use the letters on the illustrations to specify rock unils or events. Identify the
YOCk T mplescgtc{.i‘ by each letter from the symbols given in Figure 13.10: identify other events by name (for example, “folding”
or “uplift and erosion™). The number of blanks equals the number of events required.

| G (present surface) 5 W

/’_\ )/\ NS Youngest

Oidest

URE 13.8
.5 Problem 1. determine the relative ages of the lettered geologic features illustrated in this cross section. and list them chronologically in the spaces
~rovided. D (dark line) is a fault. and G is the present surface.

Youngest
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Objectives:
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Recognize the textures of igneous rocks.
Explain how each texture formed.

Distinguish between intrusive and extrusive igneous rocks on the basis of texture.
Recognize quartz, feldspar, and biotite in igneous rock.

Explain how igneous rocks are classified.

Identify igneous rocks.

Determine the relative temperature (high, intermediate, low) at which a common igneous rock
formed using Bowen'’s Reaction Series.

8. Relate the common igneous rocks to their plate-tectonic setting.

Problems:

1. What is a rock?

2. Define igneous rock?

3. The texture of an igneous rock depends upon where the igneous rocks formed.
1) Define extrusive igneous rock:

2) Define intrusive igneous rock:

3) Define the following textures:
A) Coarse-grained:

B) Fine-grained:

C) Glassy:





image2.jpeg
. Use Bowen'’s Reaction Series (Fig. 3.18) to answer the following questions.
A) Which forms at the highest temperature, granite or gabbro?

B) If you identified quartz in a sample of igneous rock, what other minerals might you expect to find
in the rock?

C) Would you expect to find olivine and quartz in the same igneous rock? Why or why not?

Igneous rocks are classified by their texture and mineral content. Complete the ‘lgneous Rock Study
Sheet’” with the igneous rock samples provided.

7. Based on information from the ‘Igneous Rock Study Sheet’, answer the following questions:

A. What do the igneous rocks — basalt, gabbro, and scoria — have in common?

How do they differ?

B. What do the igneous rocks — rhyolite, granite, and pumice — have in common?

How do they differ?

8. List four reasons igneous rocks are widely studied by geologists:
1)
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Chapter 4 - Sedimentary Rocks

Objectives:
1. Qetermine whether a sedimentary rock has a clastic, bioclastic, or crystalline texture.
2. |dentify a sedimentary rock and the major minerals.

3. Study selected sedimentary rock samples and suggest possible depositional environments in which
they may have formed.

Problems:
1. What is a sedimentary rock?

2. Define mechanical (physical) weathering.

3. Define chemical weathering.

4. What are the common mineral products of physical weathering (Table 4.1)?

5. Why are quartz, K-feldspar, Na-plagioclase and muscovite the common silicate minerals formed in
physical weathering?

6. Based on Bowen's Reaction Series (lgneous Rocks, Fig. 3.18), why do you think the quartz, K-feldspar,
Na-plagioclase and muscovite are the minerals produced in physical weathering?
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10. Define the following types of sediment that produce sedimentary rocks:
A) Clastic:

B} Chemical: %

C) Biogenic:

11. Identify the samples of sedimentary rocks provided — complete chart, ‘Sedimentary Rocks Study

Guide’ .

12

On Figure 4.2 (below), label the sedimentary rocks from the ‘Sedimentary Rock Study Guide’ in its
depositional environment.

Remember: Grain size indicates current strength. Gravels = very strong currents or near sediment
source; sands = strong currents; shales/mudstones = quiet conditions (Table 4.2}.

Alluviel fan Stream

Glacier

Tidal flat

Barrier island beach
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Objectives:

1. Identify the major minerals in metamorphic rocks.
2. |dentify a metamorphic rock.

3. Distinguish between high- and low — grade metamorphism.

4. Distinguish between foliated and nonfoliated metamorphic rocks.
5. Suggest a probable parent rock for a given metamorphic rock.

Problems:
1. What is a metamorphic rock?

. Metamorphic rocks are subdivided into two major textural groups: foliated and nonfoliated.
What is the difference between a foliated and nonfoliated metamorphic rock?

*Divide the samples provided into these two categories.

3. Many foliated metamorphic rocks form by the metamorphism of shale: the more intense (or higher
grade) the metamorphism, the coarser the crystals contained in the rocks.

*Using the rock samples provided, complete the Metamorphic Rocks Study Sheet (see Table 5.2).

4. Based on your mineral knowledge of calcite and quartz, how can you distinguish between marble and
quartzite?

5. When confronted with scattered outcrops of a variety of metamorphic rocks, a geologist must try to
make some sense of their distribution in order to understand their origin. One of the first things to do

is to make a map of the outcrops and indicate what rocks and minerals are present in each.

Figure 5.16 shows large outcrops of several kinds of rocks, metamorphosed to varying degrees.

Between the outcrops the rocks are covered with soil and other surficial sediment. The parent rocks

by various colors. The numbers on the outcrop refer to

e applicable, mineral names modify rock names and
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