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1.

SECTION A

Answer both questions 1 and 2 on the lines provided.

Figure 1a is a simplified geological section through an aquifer from which hot springs emerge

at Bath at temperatures of approximately 45 °C.

Figure 1b is a detailed geological section beneath the King’s Bath hot spring.

47945  Jurassic and é BATH

d
. d9q
Mendip ¢ ; :; d  Triassic strata YGad 444 hot springs
Hills 9% q ga994
¢4
—0
—1000
E
s
2000 &
[a}
> 3000
impermeable
—=| rocks
fault
@ limestone Carboniferous F
sandstone
[“ impermeable Flgure 1a
Silurian rocks
0 King’s Bath
hot spring

Depth (m)

+ + + + + +
+ smade ground

+ + + + + +

h— engineered
support
structures

10
\

207 %
|

> collapse debris

Jurassic

Limestone iE#E#E#Eﬁ}’

[T T T T TT LT 1
[T TTTTTTTTT]
L]

60, ¢

TrlvassiE ML'IVdstov
e
70- “%““O Carboniferous 7’2
leestone | caty

RIS

Figure 1b

© WJEC CBAC Ltd. (1213-01)

Examiner
only



Refer to Figure 1a.

(@) Clearly label, with an arrow labelled A (« A) on Figure 1a, a location within a major
aquifer in rocks which are older than the Triassic. 1]

(b) The average geothermal gradient in this area is 25°C km™. Calculate the temperature of
rock at a depth of 3000m. Show your working. 2]

Temperature = ... °C

(c) (i) Using arrows (— —), show the probable pathway for groundwater flow from the
surface which results in hot springs at Bath. [2]

(i) Explain how the following geological factors have contributed to the hot springs at

Bath.

1. Rock type

2. Geological structures (folds, faults and joints) [5]
1o ROCK LYPE ..o
2.  Geological structures (folds, faults and JOINtS) ...

Refer to Figure 1b.

(d) In 1977 engineering was required at the King’'s Bath hot spring to overcome natural,
localised subsidence. Explain the likely cause of this subsidence. [3]
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on Kilauea (Hawaii) prior to a series of eruptions in 1986.

Figure 2b is a partly completed illustration of the types of earthquake associated with eruptions

on Kilauea seen in Figure 2a.

Figure 2a shows data on ground deformation (tilt) and the type and frequency of earthquakes
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Description lllustration of earthquake type Origin

(drawn to the same scale)

Short duration-high
amplitude earthquake

Associated with the build-up
of pressure as volcano inflates
(swells) before an eruption

Long duration-low
amplitude earthquake
(harmonic tremor)

Associated with the release of
pressure as volcano deflates
(subsides) during an eruption

Figure 2b
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Refer to Figure 2a and Figure 2b.

(@ (i) Describe the changes in ground deformation (tilt) from January to March 1986 in
Figure 2a. [2]

(ii)  Using the description in Figure 2b draw a seismogram to show the characteristic
features of an harmonic tremor. [2]

(b) () Using Figure 2a, describe how the pattern of earthquake types, when related

to changes in ground deformation (tilt), might be used to predict an eruption at
Kilauea. [2]

(i)  With reference to Figure 2a and Figure 2b, explain the reasons for the changes
in earthquake activity (number and type of seismic events) and ground deformation
(tilt) before, during and immediately after a typical eruption from Kilauea. [4]

(c) From your knowledge, describe one other monitoring technique that might be used to
indicate the movement of magma prior to a volcanic eruption. [2]
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EITHER,
3. (a
(b)
OR,
4. (a)
(b)
OR,
5. (a)
(b)

SECTION B
Answer one question from this section on the following pages.
The marks you will be awarded in your essay take info account:
evidence of geological knowledge and understanding;
the use of geological examples;
legibility, accuracy of spelling, punctuation and grammar;

the selection of an appropriate form and style of writing;
the organisation of material, and use of geological vocabulary.

Using annotated diagrams, explain how problems of ground stability may be associated
with two of the following:

(i) dip of strata;
(ii) orientation of rock cleavage, joint and fault patterns;
(iii)  fluctuations in the water table. [15]

Describe the methods that may be used to manage and control unstable slopes. [10]

Describe how engineering activity can interfere with the process of longshore drift in
coastal areas. [10]

Explain the hazardous effects of such interference with the coastal system. [15]

Describe, giving reasons, the geological factors that need to be considered in the disposal
of highly toxic and/or radioactive waste compared with the disposal of domestic waste.
[13]

With specific reference to one actual (or potential) landfill or underground site, analyse the
suitability of the site for the type of waste disposed. [10]
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END OF PAPER
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