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Answer all questions.

1. Figure 1a is a cliff section. Figure 1b is a photomicrograph view of the sandstone from locality Y 
indicated in Figure 1a.

© WJEC CBAC Ltd.
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 Refer to Figure 1b.

 (a) (i) With reference to the Mineral Data Sheet, name minerals 1 and 2 in the sandstone 
in Figure 1b. [2]

  Mineral 1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  Mineral 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 (ii) Describe the texture of the sandstone shown in Figure 1b. [3]

 

 

 

 (iii) Select from the list below the most appropriate name for the sandstone shown in 
Figure 1b.

  Tick (√) only one box. [1]

© WJEC CBAC Ltd.

orthoquartzite metaquartzite conglomerate greywacke breccia

 (b) State three pieces of evidence from Figure 1a which suggests that the sandstone shown 
in Figure 1b could only have formed from the weathering and erosion of the gneiss 
shown in Figure 1a. [3]

  1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 

  2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 

  3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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 (ii) Give reasons to explain the differences you have identified in part (c)(i) above. [3]
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 (c) (i) Describe three likely differences between the rock within the metamorphic aureole 
at locality Z and the sandstone at locality Y on Figure 1a. [3]

Difference 1
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Difference 2
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Difference 3
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

15
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2. Figure 2a shows time/distance curves for P and S waves. Figure 2b shows P and S wave 
velocities plotted against increasing depth into the Earth.
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 Refer to Figures 2a and 2b.

 (a) (i) State which of the two seismic waves, P or S, travels the fastest.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]

 (ii) An S wave was recorded arriving at a seismic station 22.5 minutes after an 
earthquake.

  State the distance between the epicentre and the seismic station. [1]

  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 (b) (i) Describe how the velocity of P waves changes from the Earth’s surface down to a 
depth of 670 km. [3]

 

 

 

 (ii) State the effect of each of the following rock properties on the velocity of P waves.  
  Tick (√) only one box in each case. [2]

 (iii) Refer to Figure 2b. Draw three lines onto Figure 2b to represent each of the 
following boundaries within the Earth. Label each boundary clearly on Figure 2b.

 [3]

  •   lithosphere/asthenosphere boundary 

  •   mantle/outer core boundary

  •   outer core/inner core boundary

Rock Property Increase in velocity Decrease in velocity No change

increase in the
density of rocks

increase in the rigidity 
(incompressibility) of rocks



8

(1211-01)

Examiner
only

© WJEC CBAC Ltd.

 (c) (i) Using Figure 2b describe what happens to P waves and S waves at a depth of 
2 900 km. [3]

  P waves  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 

  S waves  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 

 (ii) Explain why these changes to P waves and S waves occur at a depth of 2 900 km.
 [3]

 

 

 

 

16
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3. Figure 3a is a cross-section at a cliff face showing the true dip of the beds. Figure 3b shows 
fossils found in the Jurassic limestone in Figure 3a. Figure 3c shows the detail of one fossil 
from Figure 3b where the outer shell has been removed.
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 (a) (i) State the dip direction and angle of dip of the Jurassic shale shown in Figure 3a.
 [2]

  Dip direction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .         Dip angle  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  degrees

 (ii) Explain one piece of evidence in Figure 3a which confirms that the rock sequence 
has not been overturned. [2]
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 (b) Name the type of fault shown in Figure 3a and give one reason for your answer. [2]

  Type of fault  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  Reason  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 

 (c) (i) Name the morphological feature X labelled on the fossil shown in Figure 3c. [1]

 

 (ii) Identify the fossil group to which the fossils shown in Figures 3b and 3c belong and 
state one reason to support your answer. [2]

  Fossil group  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  Reason  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 

 (iii) The fossils shown in Figure 3b could be either a life assemblage or death assemblage.
  Using Figure 3b and your knowledge describe and explain the evidence for the 

type of assemblage shown in Figure 3b. [4]

 

 

 

 

 

 (d) Assess the usefulness of carbon-14 dating in obtaining absolute ages for the Quaternary 
plant fragments in Figure 3a. [2]

 

 

 

 

 

© WJEC CBAC Ltd.
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4. Figure 4a is a block diagram of a folded sequence of sandstones and shales.

0 50
m N

A B

shale sandstone

box Z antiform axis

Key

Figure 4a

 (a) (i) Indicate clearly on Figure 4a the position of a fold axis and axial plane trace of an 
antiform using the symbol shown in the key. [2]

 (ii) Explain why the bed of shale shown in Figure 4a has a wider outcrop at A than at B.
 [2]

 

 

 

 (iii) Draw in the geological boundaries on the east side of the block diagram shown in 
Figure 4a. [1]



(1211-01)
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Examiner

only (b) Describe the nature of the folding shown in Figure 4a. You may wish to refer to strike and 
dip values, type of folds, axial planes, limb lengths and fold symmetry. [4]

 

 

 

 

 

 

 (c) Figure 4b is an enlargement of box Z from Figure 4a and shows the junction between a 
sandstone and shale bed in more detail.

© WJEC CBAC Ltd.

20

cm

0

shale

sandstone
Figure 4b

 (i) Name the sedimentary structure(s) shown in Figure 4b and briefly explain how they 
have been formed. [3]

  Name of structure(s)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  Explanation of formation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 

 

 (ii) Explain how the sedimentary structure(s) shown in Figure 4b can be used to 
establish the relative ages of the beds shown in Figure 4a. [2]

 

 

 

 

END OF PAPER 14



BLANK PAGE

(1211-01)

14

© WJEC CBAC Ltd.



BLANK PAGE

(1211-01)

15

© WJEC CBAC Ltd.



CJ*(S16-1211-01A)© WJEC CBAC Ltd.

S16-1211-01A

GCE AS/A level

1211/01-A
1212/01-A

GEOLOGY
MINERAL DATA SHEET FOR USE WITH GL1 AND GL2a
April/May 2016



2

(1211-01A)© WJEC CBAC Ltd.

N
am

e
C

le
av

ag
e/

Fr
ac

tu
re

H
ar

dn
es

s
D

en
si

ty
 

(g
 c

m
–3

)
St

re
ak

Lu
st

re
C

ol
ou

r
O

th
er

 d
ia

gn
os

tic
pr

op
er

tie
s

Q
ua

rt
z

R
F

*n
on

e/
co

nc
ho

id
al

7
2.

65
sc

ra
tc

he
s 

st
re

ak
pl

at
e

vi
tre

ou
s

co
lo

ur
le

ss
, m

ilk
y 

bu
t v

ar
ia

bl
e

he
xa

go
na

l p
ris

m
s 

te
rm

in
at

ed
 

by
 p

yr
am

id
s

O
rt

ho
cl

as
e

Fe
ld

sp
ar

R
F

*2
 g

oo
d,

 9
0

*6
2.

6
sc

ra
tc

he
s 

st
re

ak
pl

at
e

vi
tre

ou
s

fle
sh

, p
in

k,
 w

hi
te

*s
im

pl
e 

tw
in

P
la

gi
oc

la
se

Fe
ld

sp
ar

R
F

*2
 g

oo
d,

 9
0

*6
2.

7
sc

ra
tc

he
s 

st
re

ak
pl

at
e

vi
tre

ou
s

cr
ea

m
y-

w
hi

te
, g

re
y,

 c
ol

ou
rle

ss
*r

ep
ea

te
d 

m
ul

tip
le

 tw
in

M
us

co
vi

te
 M

ic
a

R
F

*1
 p

er
fe

ct
 (b

as
al

)
*2

.5
2.

7-
3.

1
w

hi
te

pe
ar

ly
co

lo
ur

le
ss

 o
r p

al
e 

ye
llo

w
,

gr
ee

n 
or

 b
ro

w
n

*f
la

ky

B
io

tit
e 

M
ic

a
R

F
*1

 p
er

fe
ct

 (b
as

al
)

*2
.5

-3
2.

7-
3.

1
w

hi
te

pe
ar

ly
br

ow
n/

bl
ac

k
*f

la
ky

H
or

nb
le

nd
e

R
F

*2
 g

oo
d,

 6
0/

12
0

*5
-6

3.
0-

3.
5

sc
ra

tc
he

s 
st

re
ak

pl
at

e
vi

tre
ou

s
bl

ac
k,

 d
ar

k 
gr

ee
n

pr
is

m
at

ic
 c

ry
st

al
s

A
ug

ite
R

F
*2

 g
oo

d,
 9

0
*5

-6
3.

2-
3.

5
sc

ra
tc

he
s 

st
re

ak
pl

at
e

vi
tre

ou
s

gr
ee

ni
sh

 b
la

ck
pr

is
m

at
ic

 c
ry

st
al

s

O
liv

in
e

R
F

no
ne

/c
on

ch
oi

da
l

*6
-7

3.
2-

4.
3

sc
ra

tc
he

s 
st

re
ak

pl
at

e
vi

tre
ou

s
*o

liv
e 

gr
ee

n

C
hi

as
to

lit
e/

A
nd

al
us

ite
po

or
 1

/
un

ev
en

 fr
ac

tu
re

7.
5

3.
1-

3.
3

sc
ra

tc
he

s 
st

re
ak

pl
at

e
vi

tre
ou

s
pe

ar
ly

 g
re

y/
pi

nk
ne

ed
le

 c
ry

st
al

s 
w

ith
 s

qu
ar

e 
x-

se
ct

io
ns

, b
la

ck
 c

en
tre

G
ar

ne
t

no
ne

*6
.5

-7
.5

3.
5-

4.
3

sc
ra

tc
he

s 
st

re
ak

pl
at

e
vi

tre
ou

s
re

d/
br

ow
n

*1
2 

si
de

d 
cr

ys
ta

ls
 - 

ea
ch

 fa
ce

 
rh

om
b 

sh
ap

ed

C
hl

or
ite

1 
go

od
 (b

as
al

)
*2

2.
6-

2.
9

w
hi

te
pe

ar
ly

gr
ee

n
fib

ro
us

/fl
ak

y 
as

 m
as

si
ve

, 
ta

bu
la

r c
ry

st
al

s

C
al

ci
te

R
F

*3
 g

oo
d,

 n
ot

 a
t 9

0,
pe

rfe
ct

 rh
om

bs
*3

2.
71

w
hi

te
vi

tre
ou

s
co

lo
ur

le
ss

, w
hi

te
, t

in
ts

*e
ffe

rv
es

ce
s 

w
ith

0.
5M

 H
C

l, 
rh

om
bi

c 
sh

ap
e

Fl
uo

rit
e

*4
 g

oo
d,

 p
ar

al
le

l t
o 

oc
ta

he
dr

on
*4

3.
0-

3.
2

w
hi

te
vi

tre
ou

s
co

lo
ur

le
ss

pu
rp

le
/g

re
en

/y
el

lo
w

flu
or

es
ce

s 
in

 u
v 

lig
ht

,
cu

bi
c 

or
 o

ct
ah

ed
ra

l c
ry

st
al

s

H
al

ite
3 

go
od

, 9
0 

cu
bi

c
*2

.5
2.

2
w

hi
te

vi
tre

ou
s

co
lo

ur
le

ss
, w

hi
te

, o
fte

n 
st

ai
ne

d
*s

al
ty

 ta
st

e
cu

bi
c 

cr
ys

ta
ls

, o
fte

n 
st

ai
ne

d

G
yp

su
m

1 
go

od
 (b

as
al

)
*1

.5
-2

2.
3

w
hi

te
si

lk
y,

 p
ea

rly
co

lo
ur

le
ss

, w
hi

te
, o

fte
n 

st
ai

ne
d

fib
ro

us
 o

r t
w

in
ne

d 
cr

ys
ta

ls

B
ar

ite
s

2 
go

od
, 9

0
*3

-3
.5

*4
.5

w
hi

te
vi

tre
ou

s,
 re

si
no

us
w

hi
te

, p
in

k
bl

ad
ed

 c
ry

st
al

s

C
ha

lc
op

yr
ite

po
or

/c
on

ch
oi

da
l

4
4.

2
*b

la
ck

m
et

al
lic

br
on

ze
 y

el
lo

w
*t

ar
ni

sh
ed

 to
 p

ea
co

ck
 c

ol
ou

rs

P
yr

ite
no

ne
/c

on
ch

oi
da

l
*6

5.
0

*g
re

en
is

h 
bl

ac
k

m
et

al
lic

br
as

s 
ye

llo
w

cr
ys

ta
ls

 o
fte

n 
st

ria
te

d 
cu

be
s

G
al

en
a

*3
 g

oo
d,

 9
0 

cu
bi

c
*2

.5
*7

.5
*le

ad
 g

re
y

m
et

al
lic

le
ad

 g
re

y
cu

bi
c 

cr
ys

ta
ls

H
ae

m
at

ite
po

or
/s

ub
co

nc
ho

id
al

*5
.5

-6
.5

4.
9-

5.
3

*c
he

rr
y 

re
d

m
et

al
lic

-d
ul

l
re

d/
bl

ac
k 

sk
in

/s
te

el
 g

re
y

ki
dn

ey
 s

ha
pe

d 
m

as
se

s,
 

fib
ro

us

* 
 - 

 U
se

fu
l p

ro
pe

rt
y 

fo
r d

ia
gn

os
is

   
   

   
   

   
 R

F 
 - 

 C
om

m
on

 ro
ck

-fo
rm

in
g 

m
in

er
al

Th
is

 ta
bl

e 
sh

ou
ld

 n
ot

 b
e 

m
em

or
is

ed
.

M
ar

ks
 in

 th
e 

ex
am

in
at

io
ns

 w
ill

 b
e 

aw
ar

de
d 

fo
r d

es
cr

ip
tio

n 
of

 th
e 

ou
tc

om
es

 o
f t

es
ts

 o
n 

m
in

er
al

s 
an

d,
 o

n 
so

m
e 

oc
ca

si
on

s,
 id

en
tif

ic
at

io
n 

fro
m

 te
st

 re
su

lts
.


