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GL1 - FOUNDATION GEOLOGY

Answerall questions.

Figure 1a is a geological sketch map showing two igneous bodies P and Q, and the sandstone

country rock.
Figure 1b is a line graph showing the variation of crystal size across igneous body Q, along the
line A-B on Figure 1a.
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State the type of igneous body (pluton, sill, dyke, lava flow) represented by igneous body P.
Give two reasons for your answer. [3]
Type of igneous body...........cccoovoiccc,
REASON L.t
REBSON 2.t
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(b)

()

Refer to Figure 1b. Describe and explain the variation of crystal size across igneous body Q
between A and B. [4]
DESCIIPLION. ...
EXPIANALION ..o

Refer to Figure 1a and 1b. Name the igneous rock forming the centre of igneous body Q.
Give two reasons for your answer. [3]

NamMeE OF OCK ...
Reason 1

Reason 2

Turn over.

Examiner
only



1211-01

(d) Figure 1c is a line graph showing the variation of crystal size along the line E-F on Figure

1a.
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Refer to Figure 1c.
(i) Explain the difference in crystal size at locality 1 compared with locality 2. [2]
(i1))  Explain the change in crystal size at 1 metre from E. [2]
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(e) With reference to Figure 1a and Figure 1c¢, complete Table 1 to show the age relationships

of igneous body P, igneous body Q and sandstone. Give reasons for your answers. [4]
Youngest
Oldest
Table 1
REASONS........oootee et
[Total 18 marks]
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2. Figure 2a is a cross section showing the geology exposed in a cliff face.
Figure 2b is a photomicrograph of the oolitic limestone shown in Figure 2a.
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(@) Describe the texture of the oolitic limestone shown in Figure 2b. [3]

(b) A solitary coral has been collected from the shelly limestone in Figure 2a. It is
e circular in cross section,
e has a diameter of 3 cm,
* has 6 radiating septa, each 1 cm long.

Draw a cross-section of the coral in the space below. [3]

1211-01 cm
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(c) Explain how the pillow lavas in Figure 2a formed. [3]

(d) The paleomagnetic inclination within the pillow lavas can be used to determine the latitude
at which they formed.

(1) Explain how the pillow lavas can contain a record of the direction of the Earth’s
magnetic field at the time of their formation (remanent magnetism). [3]

(ii)  Figure 2¢ shows the relationship between the paleomagnetic inclination and latitude
of formation of rocks.
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The remanent magnetism within the pillow lavas in Figure 2a has an inclination of
37°. Using Figure 2¢, determine the latitude at which the pillow lavas formed. [1]

Latitude at which pillow lavas formed.........c.ccoococe. °

(e) Describe the conditions under which the limestones in Figure 2a are most likely to have
been deposited. Give reasons for your answer. [3]

[Total 16 marks]
Turn over.
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3.

Figure 3a is a geological map. Figure 3b is a graph showing the temperature and pressure

conditions involved in metamorphism.
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State the name of the metamorphic rock most likely to be found at locality J in

Figure 3a.

[1]

Draw in the box labelled R on Figure 3a an arrow to indicate the direction of

increasing metamorphic grade of the rocks in this area of the map.

[1]

Draw in the box labelled S on Figure 3a an arrow to indicate the direction of
increasing metamorphic grade within the metamorphic aureole.

[1]
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(b) (1) The temperature and pressure conditions for the formation of marble A are shown in
Figure 3b by the symbol . A. Explain the evidence shown in Figure 3a which

supports the location of marble A in Figure 3b. [3]

(ii) Indicate on Figure 3b, using the symbol . B, the most likely temperature and pressure

conditions for the formation of marble at B on Figure 3a. Give reasons for your
answer. [3]

(c) Figure 3c shows three cross-sectional models (1-3) of the geology along the line of section

X-Y in Figure 3a.
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Figure 3c
Refer to Figure 3a and Figure 3c.

Identify which of the models, 1-3, best represents the geology along the line X-Y on Figure

3a. Give reasons for your answer. [3]
VIO ... e
ST 110 1S
............................................................................................................................................................................................ [Tota]12 . ma rks]
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4. Figure 4a is a map of the Hawaiian island chain in the Pacific Ocean.
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(&) The approximate age of the lavas on the island of Kauai have all been determined by the

K/Ar method.

For each of the dating methods shown in Table 4 below, give reasons to explain why these
dating methods were or were not used to give the absolute ages of the lavas.

[6]

Used to date
Method the lavas? Reasons
Yes/No
K/Ar method o
Yes
14C method .
No
Relative dating using .
goniatites No

Table 4
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It is thought that each of the islands in Figure 4a originated at locality X.

Refer to Figure 4a.

(i) Calculate the distance from point Y on the island of Kauai to its supposed point of
origin at X. [1]

(ii)) Calculate (in cm yr’l) the rate of movement of the island of Kauai since its origin
5 million years ago at point X. Show your working. [2]
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P N 0 5000 I
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(€)
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Figure 4b
Refer to Figure 4b which is a map of the Pacific Ocean.

(i) With reference to Figure 4a and Figure 4b, draw in the blank box in Figure 4b the
direction of movement of the Pacific Ocean floor in this area of the map. [1]

(ii) Explain how processes at the Pacific Ocean’s plate boundaries and in the mantle play
a role in the movement of the Pacific Ocean floor. [4]
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[Total 14 marks]



