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Sticky Note
Usually the question number

Sticky Note
The number of candidates attempting that question


Sticky Note
The mean score is calculated by adding up the individual candidate scores and dividing by the total number of candidates. If all candidates perform well on a particular item, the mean score will be close to the maximum mark. Conversely, if candidates as a whole perform poorly on the item there will be a large difference between the mean score and the maximum mark. A simple comparison of the mean marks will identify those items that contribute significantly to the overall performance of the candidates.
However, because the maximum mark may not be the same for each item, a comparison of the means provides only a partial indication of candidate performance. Equal means does not necessarily imply equal performance. For questions with different maximum marks, the facility factor should be used to compare performance.


Sticky Note
The standard deviation measures the spread of the data about the mean score. The larger the standard deviation is, the more dispersed (or less consistent) the candidate performances are for that item. An increase in the standard deviation points to increased diversity amongst candidates, or to a more discriminating paper, as the marks are more dispersed about the centre. By contrast a decrease in the standard deviation would suggest more homogeneity amongst the candidates, or a less discriminating paper, as candidate marks are more clustered about the centre.


Sticky Note
This is the maximum mark for a particular question


Sticky Note
The facility factor for an item expresses the mean mark as a percentage of the maximum mark (Max. Mark) and is a measure of the accessibility of the item. If the mean mark obtained by candidates is close to the maximum mark, the facility factor will be close to 100 per cent and the item would be considered to be very accessible. If on the other hand the mean mark is low when compared with the maximum score, the facility factor will be small and the item considered less accessible to candidates.


Sticky Note
For each item the table shows the number (N) and percentage of candidates who attempted the question. When comparing items on this measure it is important to consider the order in which the items appear on the paper. If the total time available for a paper is limited, there is the possibility of some candidates running out of time. This may result in those items towards the end of the paper having a deflated figure on this measure. If the time allocated to the paper is not considered to be a significant factor, a low percentage may indicate issues of accessibility. Where candidates have a choice of question the statistics evidence candidate preferences, but will also be influenced by the teaching policy within centres.
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SECTION A
Answer all questions in the spaces provided.

This section should take approximately 1 hour to complete.

1. Figure 1a shows the mineralogy and texture of Shap granite.

quartz
biotite
orthoclase
feldspar
plagioclase
feldspar
hornblende
0 1 2
]
cm
Figure 1a
(a) Referto Figure 1a.
() State two reasons why this rock is correctly identified as a granite. [2]
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(i)  Explain the evidence from Figure 1a which might suggest that Shap granite formed
by a process of two stages of cooling. [4]
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SECTION A
Answer all questions in the spaces provided.
This section should take approximately 1 hour to complete.
Figure 1a shows the mineralogy and texture of Shap granite.
quartz
biotite
orthoclase
feldspar
plagioclase
feldspar
hornblende
0 1 2
(S — =
cm
Figure 1a
(a) Refer to Figure 1a.
(i) State two reasons why this rock is correctly identified as a granite. [2]
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(i) Explain the evidence from Figure 1a which might suggest that Shap granite formed
by a process of two stages of cooling. [4]
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SECTION A
Answer all questions in the spaces provided.

This section should take approximately 1 hour to complete.

Figure 1a shows the mineralogy and texture of Shap granite.

quartz

biotite

orthoclase
feldspar

plagioclase
feldspar

hornblende

Figure 1a

Refer to Figure 1a.

(i) State two reasons why this rock is correctly identified as a granite. [2]
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(i)  Explain the evidence from Figure 1a which might suggest that Shap granite formed
by a process of two stages of cooling. (mor= Mm) (4]
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GCE GEOLOGY GL4

SUMMER 2017 MARK SCHEME

1. (@) 0] Mineralogy (quartz/orthoclase/felsic/siliceous minerals) (1R)
Crystal size — coarse/ >2mm (1R)

(max 2)

(i) Holistic

[2]

1. Size range — large and small/2 different sizes (not fine) (1)

2. Age —first - last (1)

3. Rate —slow or fast (1)

4. Porphyritic/phenocrysts/groundmass
Liquid melt with space to grow
Depth consideration and cooling rate

(max 4 marks)

[4]

by (0
order of minerals crystallising temperature
crystallisation at 0.2 Gpa (°C)
first to crystallise hornblende 955 (945 — 965)
biotite 845
last to crystallise orthoclase feldspar 710 (705 - 715)
[4]
(i) Holistic:
As pressure increases
¢ Biotite/hornblende (mafic min) crystallisation temp. INCREASES (1)
e Orthoclase/quartz/plagioclase crystallisation temp. DECREASES (1)
Must refer to specific minerals (max 2 marks) [2]
(© Holistic

In experiments

e Hornblende first to crystallise out
e Orthoclase feldspar is the last to crystallise out
e at lowest temperature for a given pressure

Conflict with Shap granite

e Orthoclase should have smaller/anhedral crystals
e Hornblende (or other minerals) — larger/anhedral crystals
e As orthoclase less room and hornblende more room to grow.

Or visa versa
(max 3 marks)

© WJEC CBAC Ltd.
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Total 15 marks
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SECTION A g
Answer all questions in the spaces provided.
This section should take approximately 1 hour to complete.
1. Figure 1a shows the mineralogy and texture of Shap granite.
quartz
biotite
orthoclase
feldspar
plagioclase
feldspar
hornblende
0 1 2
| O I—
cm
Figure 1a
(a) Referto Figure 1a.
(i) State two reasons why this rock is correctly identified as a granite. [2] 2_
1. ..Coarse” arodngd.. (aceader than Lonm). .
2. ('E)xS,LC.lSA\Q_O\ASFOUL .................................................................................... 2
(i)  Explain the evidence from Figure 1a which might suggest that Shap granite formed
by a process of two stages of coollng [4] Lr
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Sticky Note

A very well phrased answer, showing a sound understanding of knowledge. The candidate has identified the size range of crystals, the order of formation, rate of cooling and has used specific terminology.
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SECTION A
Answer all questions in the spaces provided.

This section should take approximately 1 hour to complete.

1. Figure 1a shows the mineralogy and texture of Shap granite.

quartz
biotite

orthoclase
feldspar

plagioclase
feldspar

hornblende

Figure 1a

(a) Referto Figure 1a.

(i) State two reasons why this rock is correctly identified as a granite. [2]

B Coted Sizes. afe Coaﬁ?-‘/ ...............................................................
2. H«. ...... t<\ AN s T ou(\,fk.sf\..gj”\\e, ...... a,L..,Q.l’@.@\J .....

(i) Explain the evidence from Figure 1a whnch might suggest that Shap granite formed
by a process of two stages of cooling. [4]
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Sticky Note

This is a weak answer, the candidate has been given credit for the different sizes of crystals, but they have shown confusion that the large orthoclase feldspar crystals should have cooled slower to gain the rate credit.  Although the candidate uses the phase "two processes of cooling" they do not link this to order of crystallisation. There is a lack of terminology used.  This is an example of one of the weaker answers seen.
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SECTION A
Answer all questions in the spaces provided.

This section should take approximately 1 hour to complete.

1. Figure 1a shows the mineralogy and texture of Shap granite.

quartz
biotite

orthoclase
feldspar

plagioclase
feldspar

hornblende

Figure 1a

(a) Referto Figure 1a.

(i) State two reasons why this rock is correctly identified as a granite. /

1 il ®b105 ........ W}%—,Mca ..... md@ .....................

by a process of two stages of cooling. (wore MW)

(2]

2" i IS...OA...[g0enas P (5(35/&“/2) .......................................................

(i)  Explain the evidence from Figure 1a which might suggest that Shap granite formed
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Sticky Note

Many candidates jumped straight into answering this question and did not think about the logic of their explanations of the evidence. Regarding phrasing, the candidate has some slight confusion with the use of "mature".  The candidate has identified the size range for the first credit, and has also gained credit for the age of the crystallisation order.  However they have not linked back to rate of cooling (credit point 3 on the mark scheme) nor gone further in their explanations or used any specific terminology (eg. porphyritic/phenocryst or groundmass) for the 4th credit point.  The use of the term "competition" could have been expanded upon further and was not considered enough to gain credit for the space to grow and crystal shape.
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1.

Answer all questions in the spaces provided.

This section should take approximately 1 hour to complete.

Figure 1a shows the mineralogy and texture of Shap granite.

(a) Referto Figure 1a.

SECTION A

Figure 1a

quartz

biotite

orthoclase
feldspar

plagioclase
feldspar

hornblende

(i) State two reasons why this rock is correctly identified as a granite.

(i)  Explain the evidence from Figure 1a which might suggest that Shap granite formed
by a process of two stages of cooling.

[4]
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(a) Referto Figure 3a.

(i) Suggest a reason for the difference in the width of outcrop of the Silurian sandstone

on the limbs of the anticline. 1]
iffonk Ao 00es
(i) State the true thickness of the Silurian sandstone. 1]

Thickness ... 2@ m

(b) Refer to Table 3. Using the appropriate shading from the key, complete Figure 3a by
marking on:

1. the Precambrian dyke 4
5 the Silurian sandstone outcrops NE of F1 4N
3. the Silurian sandstone outcrops SW of F2 6]

(c) The following rock description of the schist in Figure 3a was recorded in the field.

“ . a garnet-mica schist showing 5mm euhedral garnet porphyroblasts surrounded by
finer crystals of mica.”

Draw a scaled, labelled diagram of the schist, in Figure 3b, to illustrate the main
mineralogical and textural features described. [4]

Figure 3b

(d) Astudent suggested the boundary labelled X-X on Figure 3awas an angular unconformity.
Critically evaluate this statement, explaining the evidence for your conclusions. [3]
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(a) Referto Figure 3a.

(i) Suggest a reason for the difference in the width of outcrop of the Silurian sandstone

on the limbs of the anticline. 1]
MR erenk. QLD anGNES
(i) State the true thickness of the Silurian sandstone. 1]

go= R Thickness ... \$6 _  m

(b) Refer to Table 3. Using the appropriate shading from the key, complete Figure 3a by
marking on:

1. the Precambrian dyke -
2. the Silurian sandstone outcrops NE of F1
3. the Silurian sandstone outcrops SW of F2 [6]

(c) The following rock description of the schist in Figure 3a was recorded in the field.

a garnet-mica s_ch;sr__ showing 5§mm\ euhedral bamet porphyroblasts surrounded by
fmer crystals of mica.”

1214
010011

Draw a scaled, labelled diagram of the schist, in Figure 3b, to illustrate the main
mineralogical and textural features described. [4]

recrysmalng

; e dral
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Surround(ng r—‘j
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Scale
0 5
e i)
mm
Figure 3b
(d) Astudent suggested the boundary labelled X-X on Figure 3a was an angular unconformity.
Critically evaluate this statement, explaining the evidence for your conclusions. [3]
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(a) Referto Figure 3a.

() Suggest a reason for the difference in the width of outcrop of the Silurian sandstone
on the limbs of the anticline. 1]

L

________________ One. s vertead  andd . ONC (S e pp 7

(i)  State the true thickness of the Silurian sandstone. 1]

Thickness ... GD e s st B

(b) Refer to Table 3. Using the appropriate shading from the key, complete Figure 3a by
marking on:

1. the Precambrian dyke
2. the Silurian sandstone outcrops NE of F1
3. the Silurian sandstone outcrops SW of F2 [6]

(¢) The following rock description of the schist in Figure 3a was recorded in the field.

"... a garnet-mica schist showing 5mm euhedral garnet porphyroblasts surrounded by
finer crystals of mica.”

Draw a scaled, labelled diagram of the schist, in Figure 3b, to illustrate the main
mineralogical and textural features described. [4]

¢
ﬂog\"
Scale
_ 0 5
w\}" [ ]
~ O mm
ot ) e

Figd\Qre 3b

(d) Astudent suggested the boundary labelled X-X on Figure 3a was an angular unconformity.
Critically evaluate this statement, explaining the evidence for your conclusions. [3]
ot

ool thaa fal
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3. (@)
(b)
(©)
(d)

© WJEC CBAC Ltd.

@ Different dips of limbs intersecting surface (1)
Wider outcrop/shallower the dip (1)
(Accept changes in thickness around the fold)
(max 1 mark) [1]

(i) ~20m (accept 17 — 23) (1) [1]

[6]

4) no offset

Marks 5 and 6 — two beds offset in same direction (1) both offset to SE (1)
(max 6 marks)

Scale: large (~5mm) and smaller (1)

Foliation: groundmass (drawn) (1)

Euhedral: garnet(s) porphyroblast (drawn) (1)

Mineralogy: garnet and mica both labelled and crystalline texture drawn (1)

[4]

Boundary is a fault/thrust (1R)

Age relationships clearly explained:

Two NW-SE faults do not cross into the schist/are cut by X-X (1)

X-X is younger/later than faults and therefore the Silurian beds (1)

If an unconformity the two faults would be after the unconformity and
therefore cut the schist (1)

(max 3 marks R +2) (zero credit if argue as an unconformity) [3]

Total 15 marks
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(a) Refer to Figure 3a.

on the limbs of the anticline.

(i) State the true thickness of the Silurian sandstone.

Thickness 20 ....... ‘/ ..............

‘ marking on:

1. the Precambrian dyke &
2 the Silurian sandstone outcrops NE of F1 4
3. the Silurian sandstone outcrops SW of F2

(c) The following rock description of the schist in Figure 3a was recorded in the field.

“ . a garnet-mica schist showing 5mm euhedral garnet porphyroblasts surrounded by

finer crystals of mica.”

Draw a scaled, labelled diagram of the schist, in Figure 3b, to illustrate the main

mineralogical and textural features described.

Figure 3b

(d) Astudentsuggested the boundary labelled X-X on Figure 3a was an angular unconformity.

Critically evaluate this statement, explaining the evidence for your conclusions.

(1214-01) Turn over.

(i) Suggest a reason for the difference in the width of outcrop of the Silurian sandstone ‘

iffook dp ondes

(b) Refer to Table 3. Using the appropriate shading from the key, complete Figure 3a by
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Sticky Note

This is a good response for the more challenging part of the question.  Credit was given for identification that it was a fault not an unconformity, and a line of evidence regarding the metamorphism.  But the answer needed to go further for full marks in describing more evidence.  For example, the age relationship could be better explained by referring to the two post Silurian NW-SE faults which are cut by X-X which should have affected the Precambrian rocks.
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(a) Referto Figure 3a.

(i) Suggest a reason for the difference in the width of outcrop of the Silurian sandstone
on the limbs of the anticline. [1] ’

R erenk. Alp. .o r\g\U/ ......................................... LIS,

(i)  State the true thickness of the Silurian sandstone. 1] 0
G e Thickness (Xéxm

(b) Refer to Table 3. Using the appropriate shading from the key, complete Figure 3a by

marking on:
1. the Precambrian dyke -
2. the Silurian sandstone outcrops NE of F1
3. the Silurian sandstone outcrops SW of F2 [6] 5

(c) The following rock description of the schist in Figure 3a was recorded in the field.

‘... a garnet-mica schist showing 5mm‘r,,eul,1_edraLibarnet porphyroblasts surrounded by

finer crystals of mica.”

Draw a scaled, labelled diagram of the schist, in Figure 3b, to illustrate the main
mineralogical and textural features described. [4]

4

X
ra /
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mgrud ga.rnek et s Ny Slals
MUALVA ) _ .
9 I SCNLUSIOGL
surround(ny )
garnet \ — e
Scale
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Figure 3b
(d) Astudent suggested the boundary labelled X-X on Figure 3a was an angular unconformity.
Critically evaluate this statement, explaining the evidence for your conclusions. 311 O
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Sticky Note

Unfortunately as soon as the candidate agrees that boundary X-X is an unconformity then no credit could be given.
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(a) Referto Figure 3a.

() Suggest a reason for the difference in the width of outcrop of the Silurian sandstone
on the limbs of the anticline. [1]

(i) State the true thickness of the Silurian sandstone.

Thickness GO ...... X ................................. m

(b) Refer to Table 3. Using the appropriate shading from the key, complete Figure 3a by
marking on:

1. the Precambrian dyke
2. the Silurian sandstone outcrops NE of F1
3. the Silurian sandstone outcrops SW of F2 [6]

(c) The following rock description of the schist in Figure 3a was recorded in the field.

“... a garnet-mica schist showing 5mm euhedral garnet porphyroblasts surrounded by
finer crystals of mica.”

Draw a scaled, labelled diagram of the schist, in Figure 3b, to illustrate the main
mineralogical and textural features described. [4]

s
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b X
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Scale
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’\Nb( \iﬁ B mm g
Figﬁre 3b

(d) Astudentsuggested the boundary labelled X-X on Figure 3a was an angular unconformity.
Critically evaluate this statement, explaining the evidence for your conclusions. [3]
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Sticky Note

The candidate shows confusion in terms of the age relationship here.  There is no critical evaluation of the statement and so this answer does not get any credit.
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(@) Referto Figure 3a.

(i) Suggest areason for the difference in the width of outcrop of the Silurian sandstone
on the limbs of the anticline. [1]

(ii) State the true thickness of the Silurian sandstone. 1]
ThickNesS ..o, M
(b) Refer to Table 3. Using the appropriate shading from the key, complete Figure 3a by
marking on:
1. the Precambrian dyke
2. the Silurian sandstone outcrops NE of F1
3. the Silurian sandstone outcrops SW of F2 [6]

(c) The following rock description of the schist in Figure 3a was recorded in the field.

“.. a garnet-mica schist showing 5mm euhedral garnet porphyroblasts surrounded by
finer crystals of mica.”

Draw a scaled, labelled diagram of the schist, in Figure 3b, to illustrate the main

mineralogical and textural features described. [4]
Scale
0 5
L 1
mm
Figure 3b

(d) Astudent suggested the boundary labelled X-X on Figure 3a was an angular unconformity.
Critically evaluate this statement, explaining the evidence for your conclusions. [3]
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SECTION B

Questions 5 - 8 relate to the British Geological Survey 1:50 000 geological map
extract of Settle.

Answer all questions in the spaces provided.
This section should take approximately 1 hour to complete.
5. (a) The generalised geological column shows that the Worston Shales (WrSh) are made
up of a number of different rock types, some of which appear as wedge-shaped units.

() State one additional rock type included within the Worston Shales (WrSh) by

completing Table 5. 1
Rock type
shale
Worston Shales (WrSh) . ) ' Nskﬂofﬂ
mudstone
Table 5

(i)  Explain why some of these beds appear as wedge-shaped units on the generalised
geological column. [2]

o

(b) Using the generalised geological column only, calculate the total combined thickness
of the Worston Shales (WrSh) and overlying Lower Bowland Shales (LBS). Show your

working. n‘ \ \—S,ODD 2]

AN
|4 Town = WiSh e
tom % (27 [65]~
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SECTION B

Questions 5 - 8 relate to the British Geological Survey 1:50 000 geological map
extract of Settle.

Answer all questions in the spaces provided.

This section should take approximately 1 hour to complete.

5. (a) The generalised geological column shows that the Worston Shales (WrSh) are made
up of a number of different rock types, some of which appear as wedge-shaped units.

(i) State one additional rock type included within the Worston Shales (WrSh) by
)

completing Table 5.
Rock type
shale
Worston Shales (WrSh) . LML SEoNL
mudstone

Table 5

(i) Explain why some of these beds appear as wedge-shaped units on the generalised
geological column. L [2]

(b) Using the generalised geological-column only, calculate the total combined thickness
of the Worston Shales (WrSh) and overlying Lower Bowland Shales (LBS). Show your
working. ' [2]

(1-7em ¥ (30 = |6 S|

Thickness |55\m
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SECTION B

Questions 5 - 8 relate to the British Geological Survey 1:50 000 geological map
extract of Settle.

Answer all questions in the spaces provided.
This section should take approximately 1 hour to complete.
5. (a) The generalised geological column shows that the Worston Shales (WrSh) are made
up of a number of different rock types, some of which appear as wedge-shaped units.

() State one additional rock type included within the Worston Shales (WrSh) by
completing Table 5. (1]

Rock type

shale

Worston Shales (WrSh) |« || gaenl

mudstone

Table 5

(i)  Explain why some of these beds appear as wedge-shaped units on the generalised
geological column. [2]

(b) Using the generalised geological column only, calculate the total combined thickness
of the Worston Shales (WrSh) and overlying Lower Bowland Shales (LBS). Show your

working. U)gs\\:\ob A };334_ [2]
Ly = Gpy ¥
LI S
oz a2
5~

0

Thickness lGa‘M
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(@)

(b)

(c)

(i)
(ii)

Limestone [1]

Vertical thickness variation (1)

Laterally discontinuous (1)

Facies changes (1)

Represent local energy conditions of the sea/water depth (1)
Washout/erosion (1)

(max 2 marks) [2]

12.7cm (1) * 130m = 1651m (1) (accept range 12.6cm/1638 — 12.8cm/1664)

(2 marks) [2]
0] Unconformity/erosional surface (1) [1]
(i) 1. Correct labels (K above ThtL)(1)

2. Correct position for unconformity (not horizontal)(1)
3. NNE (accept N, NE, E or equivalent bearing) (1)
(3 marks) [3]

Total 9 marks
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SECTION B

Questions 5 - 8 relate to the British Geological Survey 1:50 000 geological map
extract of Settle.

Answer all questions in the spaces provided.
This section should take approximately 1 hour to complete.
(@) The generalised geological column shows that the Worston Shales (WrSh) are made
up of a number of different rock types, some of which appear as wedge-shaped units.

() State one additional rock type included within the Worston Shales (WrSh) by
completing Table 5. 1]

Rock type

shale

Worston Shales (WrSh) . ) i I\'\CSkﬂ/@ /

mudstone

Table 5

(i)  Explain why some of these beds appear as wedge-shaped units on the generalised
geological column.

R Mihresel? e Thihess

(b) Using the generalised geological column only, calculate the total combined thickness
of the Worston Shales (WrSh) and overlying Lower Bowland Shales (LBS). Show your
2

working. n’ \‘\,_3,000

n“\_SDN\
|4 T0wn 5 WiSh ad

4
|20 m R 2T= 65 [~
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Sticky Note

A good response to the question here linking to thickness variation and how that could occur by erosion.  
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SECTION B

Questions 5 - 8 relate to the British Geological Survey 1:50 000 geological map
extract of Settle.

Answer all questions in the spaces provided.

This section should take approximately 1 hour to complete.

lised geological column shows that the Worston Shales (WrSh) are made

5. (a) Thegenera
ber of different rock types, some of which appear as wedge-shaped units.

up of a num
(i) State one additional rock type included within the Worston Shales (WrSh) by
completing Table 5. 1
Rock type
shale
Worston Shales (WrSh) . oM SoNL ‘/
mudstone

Table 5

(i) Explain why some of these beds appear as wedge-shaped units on the generalised
geological column. 21110

(b) Using the generalised only, calculate the tgt_a_l_@m_bir_\_e_d_trlig_lgngis

d geological-column
of the Worsto Sh) and overlying Lower Bowland Shales (LBS). Show your
working. ’ [2] 2

(’Z-7cm/\c 130 = &S]

Thickness l 6 5‘ IR 10 Y R
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Sticky Note

The candidate doesn't show an understanding here of the reason why the beds could be wedge-shaped.  They haven't gone far enough in the explanation about the small areas to get credit for laterally discontinuous.
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Exami
SECTION B only
Questions 5 - 8 relate to the British Geological Survey 1:50 000 geological map
extract of Settle.
Answer all questions in the spaces provided.
This section should take approximately 1 hour to complete.
5. (a) The generalised geological column shows that the Worston Shales (WrSh) are made
up of a number of different rock types, some of which appear as wedge-shaped units.
() State one additional rock type included within the Worston Shales (WrSh) by
completing Table 5. [1] l
Rock type
shale

Worston Shales (WrSh) . \'\Mg_g(ot\ﬂ, ‘/

mudstone

Table 5

(i) Explain why some of these beds appear as wedge-shaped units on the generalised
geological column. 21 O

(b) Using the generalised geological column only, calculate the total combined thickness
of the Worston Shales (WrSh) and ing Lower Bowland Shales (LBS). Show your

working. b")(fs\\ -\%5 21| 2

© WJEC CBAC Lid (1214-01)




Sticky Note

The candidate does not show understanding of the term, and the response given does not account for how wedge-shaped units could form.  The better answers make links to vertical thickness variation, lateral discontinuous deposits, or facies changes.
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SECTION B

Questions 5 - 8 relate to the British Geological Survey 1:50 000 geological map
extract of Settle.

Answer all questions in the spaces provided.
This section should take approximately 1 hour to complete.
(@) The generalised geological column shows that the Worston Shales (WrSh) are made
up of a number of different rock types, some of which appear as wedge-shaped units.

(i) State one additional rock type included within the Worston Shales (WrSh) by

completing Table 5. (1]
Rock type
Shale
Worston Shales (WrSh) .
mudstone
Table 5

(i)  Explain why some of these beds appear as wedge-shaped units on the generalised
geological column. [2]

(b) Using the generalised geological column only, calculate the total combined thickness
of the Worston Shales (WrSh) and overlying Lower Bowland Shales (LBS). Show your
working. 2]

Thickness
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Question 2

(i)  Using the data in Table 2b, complete Table 2c below by calculating the shoulder
height (s) for Stegosaurus from the formula;

[Relative stride length (RSL) = %] _

Show your working. (2]
N
Working: ——
- RS(
gL sk 8
S
shoulder N ;73__3:’ W
height (s) gu Bl el S
oS
g BT o
e L.t e, e e Dol i
Table 2¢

(i)  Explain why the data (Figure 2a, Figure 2c and Table 2b) might suggest that
Stegosaurus was unable to [3]

1t had & smoaid. Shds.. Lu\grl _and SMAAA

Shoutdaer. neigink.. therefoxe. It &Nags. u)oukkd N
havemave,dv&ndfaﬁtodlt;c,oow\dwkk_niar\%er

. oroved A cialn. Alstan e ﬂmom {'4 !‘f nod......

tmrger L,QCJS ALD, 1t haod «a e erc

ot " l600OKY . le voouuld need rq e, usu,j
kgs in order 06w it to C{,W‘-Kﬂ‘-fj carry
EN wetgnt. W\LVWE , s gy € AdocIn't . e
contAhs e CaAn e dravdon HfuLak |+ wnaa |
unble mn aun sk

© WJEC CBAC Lid (1214-01) Turn over.
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Question 2

Examiner

(i) Using the data in Table 2b, complete Table 2¢ below by calculating the shoulder e
height (s) for Stegosaurus from the formula:

[Relative stride length (RSL) = %]

Show your working. 2]
Working:
1= el
7-1L
shoulder 34 3 q)
height (s)

Table 2¢

(i)  Explain why the data (Figure 2a, Figure 2c and Table 2b) might suggest that
Stegosaurus was unable to run fast. [3]

Lo Muehy longer Phen o Sloulles
o Hononla . aMbloeh |
Mot

1214
010008

15
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Question 2 9

(i)  Using the data in Table 2b, complete Table 2c below by calculating the shoulder
height (s) for Stegosaurus from the formula;

[Relative stride length (RSL) = %]

Show your working. (2]

Working: &SL: >\ 2-72= J_

7
shoulder ' l :__O_'_*_j-, L OuUS S :Z%
height (s) \S

S =

IHS =0 '
= A e |
S s T Jhﬁ;_ Ceoyyy o 04’5 ......... m

Table 2¢

(i)  Explain why the data (Figure 2a, Figure 2c and Table 2b) might suggest that
Stegosaurus was unable to run fast. [3]

use. (t had  Sudr o sko. houdes oA A

gt o bey e oAffert? bighls. 5 the foells
ot bere G pre. cuitkr O Oe Jidlnhs dine
bo raller e loghs, o Shord ke loylhe

s s rend, Moo | s kg oy
hC(MCJ ng WM o poe @wd’br,

© WJEC CBAC Ltd (1214-01) Turn over.
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2. (d)

© WJEC CBAC Ltd.

(ii)

(iii)

Shoulder height
e.g.22=2/s0ORs=2/2.2 (1)
=0.91m (1) [2]

Holistic

At greater velocity = Larger stride lengths.

Limbs of different lengths

Forelimbs would be trotting/running compared with walking hindlimbs.
Stegosaurus would find it increasingly difficult at greater accelerations
to maintain co-ordination between both sets of limbs

Reference to energy required to move a large mass off ground whilst
running

(max 3 marks) [3]
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Examiner
(i) Using the data in Table 2b, complete Table 2¢ below by calculating the shoulder| "
height (s) for Stegosaurus from the formula;
[Relative stride length (RSL) = 2] .
tst s
Show your working. 21| O
N
Working: —— 1
> RSL ™
gl =k 8
S
shoulder i 3-3 =P L
height (s) §= Ll el S
oS j\
- s g ) X
S B> =
I A = L 22~ ......... m
Table 2c
(i) Explain why the data (Figure 2a, Figure 2c and Table 2b) might suggest that &
Stegosaurus was unable to 3] |2 m :2
Je.had o smaxs Sholse. (ength. .. an0 SONAAL ...
A..,s.ho.mxcu.r....Lw.gnké_..twqaxe ...... 1t8\/w@4,u)0u&df\t
have..moved. veng 086 od 1t aookd ke langer.
G OraVeA A el AL SN than Gt Ihad.....
lowger L,QSS \f\),m it had « ‘OGOL? Lo eLgins 2.
ot 600K gV lt voould need | rq e us cly "
wgs a order oo i to q,UULUCv:j carry
VES woetgint. ﬂ\,ue,rmre, s ay € ANt . e
cONUAUEL' N (AN be dravdon Lak (£ a |
undble mn aun sk @
© WJEC CBAC Ltd (1214-01) Turn over.




Sticky Note

The candidate hasn't developed the points here fully.  A generous credit has been given for the "small shoulder height" but it is lacking the comparison to the hip height, indeed the answer doesn't convey the understanding of libs of different lengths.  Credit has also been given for the body weight.  
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(i) Using the data in Table 2b, complete Table 2c below by calculating the shoulder
height (s) for Stegosaurus from the formula:

[Relative stride length (RSL) = %]

Show your working. (2]
Working:
1= el
Rt o Y
shoulder 2 ’5
height (s) 3 R j

Table 2¢

(i)  Explain why the data (Figure 2a, Figure 2c and Table 2b) might suggest that

Stegosaurus was unable to run fast.
/

______________________ (W Mugh,
R T

Examiner

only
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Sticky Note

This answer needed further development.  The different lengths of limbs has been identified and this has been developed regarding the stride length.  The answer is missing a "third point", the body weight would have been a suitable piece of data to explain.
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height (s) for Stegosaurus from the formula;
[Relative stride length (RSL) = £

Show your working.

Using the data in Table 2b, complete Table 2c below by calculating the shoulder

(2]

Working: QSL -\ 22= L
S 2%5=1

shoulder , ( _..0—::—3—— = Ous ¢ :Z.Iz

height (s) S 5 <05

33=1-
gia= R R .
- 08 S .
‘S ,TT"JL J‘Trliv»i Coo 4y o 045 ......... m

Table 2¢c

(i) Explain why the data (Figure 2a, Figure 2c and Table

Stegosaurus was unable to run fast.

2b) might suggest that
3]

© WJEC CBAC Ltd (1214-01)

Turn over.

!
Examiner
only

1214
010009

{2

15




Sticky Note

The candidate communicates well identifying the different lengths of the limbs, and then the comparison of the stride lengths.  An additional point is given linking to the weight (given in figure 2a) to explain why the Stegosaurus was unable to run fast.










Question 2 9

(i) Using the data in Table 2b, complete Table 2¢c below by calculating the shoulder
height (s) for Stegosaurus from the formula;

[Relative stride length (RSL) = 2]

Show your working. [2]
Working:
shoulder
height (s)
................................ m
Table 2c

(i) Explain why the data (Figure 2a, Figure 2c and Table 2b) might suggest that
Stegosaurus was unable to run fast. [3]
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Figure 6 is a simplified sketch of the structural features of the geological map.

60 -

Axial plane trace
. (majo?anticline)
Axial plane trace
(major syncline)
-4~ Axial plane trace
»

555 - (minor folds)
7 —— Fault
Sk : 0 g N
=} Upper Carboniferous e j[
i m
| Lower Carboniferous

70 75

Figure 6

(a) Complete Table 6 by stating the evidence from the geological map alone for the fold
descriptors of the major anticline indicated on Figure 6. [2]

Fold descriptors Evidence

L {
1. an antiform (119 W-S g).l\]ﬁﬂg My (S%@dw AI;: "j,g“ A

i
2. an anticline . bre o(dﬂ' leds e jn fle ore = L3S ald/
oo PG
Table 6
(b) On Figure 6, draw the axial plane traces of
1. another major anticli
2. amajor syncline.
Use the symbols in the key to identify the folds. [2]

(c) A student described both major anticlines as
“...plunging to the NE.”
Critically evaluate this statement. [3]

The wbidee D e Soubh west s 91 ang bo Te pon far
_dvﬁ G a«hcﬁw\s o,nb A Pe diftd‘m o Puge. e ovbdine b
(Ge. /vﬂﬂ» Y a|$u OIWWPJ NE ot'()laagl« g (o fue

oy Souqpeoh O rogiiby 3f Oe @led bols oot
bo & rortr easts
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6. Figure 6 is a simplified sketch of the structural features of the geological map.

60 - Key

Axial plane trace
s (majopr,anticline)

Axial plane trace '
(major syncline) ‘
4- Axial plane trace

. x- (minor folds)

—— Fault

-1 Upper Carboniferous AlB0)
" Lower Carboniferous

Figure 6

(a) Complete Table 6 by stating the evidence from the geological map alone for the fold

descriptors of the major anticline indicatéd on Figure 6.

Fold descriptors Evidence
1. an antiform . old rocks N 0N AU
2. an anticline *  roCks AP aloy from
eo0NOMNOr/ NG okl
Table 6

(b) On Figure 6, draw the axial plane traces of
1. another major anticline
2. amajor syncline.
Use the symbols in the key to identify the folds.

(c) A student described both major anticlines as
“...plunging to the NE.”
Critically evaluate this statement.

AT\JC\QA_A.AMPM*\%Q
endh . TG QAN CAA

punge. . oAordS. 1w NE. The  aih clias ...
me . novtn. O hardd . 0. tdad e ope....

ard  closed enoki are noA clear.

© WIJEC CBAC Ltd (1214-01)
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6. Figure 6 is a simplified sketch of the structural features of the geological map.

60,

(major anticline)
Axial plane trace
| (maijor syncline)
-4- Axial plane trace
< (minor folds)
—— Fault

- | | oeties N
| [Z7] Upper Carboniferous = L1 *

 Lower Carboniferous

Key
4 Axial plane trace

55p:;

70 75

Figure 6

(a) Complete Table 6 by stating the evidence from the geological map alone for the fold
descriptors of the major anticline indicated on Figure 6. [2]

Fold descriptors Evidence

1. an antiform . H"Q_ ‘@_Aﬁ d.UQ \'O‘A-Bﬁds Lo ddus (edd
2. an anticline . HA“- Hwﬁy ((i.k.S at |a Le Hdﬂ\(‘,

Table 6

(b) On Figure 6, draw the axial plane traces of
1. another major anticline
2. amajor syncline.

Use the symbols in the key to identify the folds. [2]

(c) A student described both major anticlines as
“...plunging to the NE.”
Critically evaluate this statement.

N m\dm _________ Weuld\... M\ _ (W ______ o be Ounend

(3]

Exami
only
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6. (a)

(b)

(€)

© WJEC CBAC Ltd.

1. antiform — Beds dip away from each other (1)
2. anticline — Oldest rock in centre/youngest outside (1) [2]

APT of southern anticline drawn/correctly labelled (1)

APT of either syncline drawn/correctly labelled (1)

Both APTs drawn but incorrect labels (1 max)

(2 marks) [2]

Both/southern anticline plunge to the NE (1)

Plunge - V shape/close to NE/ direction of plunge (1)

Northern anticline plunges both NE and SW (pericline — accept dome) (1R)

(3 marks) [3]

Total 7 marks
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6. Figure 6 is a simplified sketch of the structural features of the geological map.

60 —

Axial plane trace
- (majo?anticline)

Axial plane trace
(major syncline)
-4- Axial plane trace
-x-- (minor folds)

70 75

Figure 6

(a) Complete Table 6 by stating the evidence from the geological map alone for the fold

(2]

descriptors of the major anticline indicated on Figure 6.
Fold descriptors Evidence
1. an antiform . d\(’ GNONS I‘kf\g My SW“ WM{( X
[imos 14 M’CISM ealh W‘A‘SO‘Z'JD&S:JJ
2. an anticline . (‘)k O(lef é@l“ e ff\ ﬂ& Car@yf(% OW@
o PG
Table 6

(b) On Figure 6, draw the axial plane traces of
1. another major anticline —

2. amajor syncline. / /

Use the symbols in the key to identify the folds.

(c) A student described both major anticlines as
“...plunging to the NE.”
Critically evaluate this statement.

© WJEC CBAC Ltd (1214-01)

—— Fault

= o 2 N
"1 Upper Carboniferous e }
| Lower Carboniferous ik

(2]
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Sticky Note

This candidate demonstrates clear understanding of the differences in terminology.
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Examiner
6. Figure 6 is a simplified sketch of the structural features of the geological map. o
60— Koy
Axial plane trace
= (majo? anticline)
e Axial plane trace
(major syncline)
| -4- Axial plane trace J
. -x-- (minor folds)
—— Fault N
. 0 2
| Upper Carboniferous e *
ol m
: ) .| Lower Carboniferous
70 75
Figure 6
(a) Complete Table 6 by stating the evidence from the geological map alone for the fold
descriptors of the major anticline indicated on Figure 6. 21| ©
Fold descriptors Evidence
1. an antiform 2 Ok o BRI it L X
2. an anticline *  rotky AP aoy from X
eolnomor/ fnd okt
¢
Table 6
(b) On Figure 6, draw the axial plane traces of
1. another major anticline
2. amajor syncline. \// 2
Use the symbols in the key to identify the folds. [2]
(c) A student described both major anticlines as
“...plunging to the NE.”
Critically evaluate this statement.
and  closed end! are noA  clear.

© WJEC CBAC Ltd (1214-01)



Sticky Note

This was a common incorrect response from candidates, who sadly muddled up the basic terminology of folds. If the candidate had put the evidence in the alternate boxes then they would have gained credit.
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18

Figure 6 is a simplified sketch of the structural features of the geological map.

o0 - Key

551

—— Fault

70 75

Axial plane trace
—- (majo?anticline)

Axial plane trace

(major syncline)
-%-  Axial plane trace
-~-x-- (minor folds)

Upper Carboniferous
| | Lower Carboniferous

Figure 6

(a) Complete Table 6 by stating the evidence from the geological map alone for the fold

descriptors of the major anticline indicated on Figure 6.

Fold descriptors Evidence
1. an antiform o
2. an anticline o

Table 6

(b) On Figure 6, draw the axial plane traces of
1. another major anticline
2. amajor syncline.

Use the symbols in the key to identify the folds.

(c) A student described both major anticlines as
“...plunging to the NE.”
Critically evaluate this statement.

© WJEC CBAC Ltd. (1214-01)
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Exami
6. Figure 6 is a simplified sketch of the structural features of the geological map. g
Axial plane trace
= (majo?anticline)
e Axial plane trace
(major syncline)
; -4- Axial plane trace
55} «-- (minor folds)
7 —— Fault N
- L= Upper Carboniferous Lk—l %
‘ R | Lower Carboniferous L
70 75 '
Figure 6
(a) Complete Table 6 by stating the evidence from the geological map alone for the fold
descriptors of the major anticline indicated on Figure 6. 21 ©
Fold descriptors Evidence
1. an antiform . ﬁ\Q % dJ.,Q l’OU.)ZUdLS Ve ddws (88
— )
2. an anticline . R,\a, 20@{)(:’2,( (d.\'(-s @t in )‘2‘7 Kiddig
Table 6
(b) On Figure 6, draw the axial plane traces of
1. another major anticline
2. amajor syncline. K \{ﬁ )
Use the symbols in the key to identify the folds. [2]
(c) A student described both major anticlines as
“...plunging to the NE.”
Critically evaluate this statement. [3] 0

______ B onkclioe Weuld e \)\mw b e ofen endX.

© WJEC CBAC Lwd (1214-01)




Sticky Note

The candidate is not specific regarding the dip directions as they imply there is only one direction and confuse the phrasing by talking about "dipping towards older rocks".  In an anticline the older rocks are in the centre not the younger.










7. €)) W (R)
2 western faults are marked as reverse RF on map (1)
Reverse - Hanging wall moved up/footwall moved down (1)
Normal - Hanging wall moved down/footwall moved up (1)

(max 3 marks — R plus 2) [3]
(b) 0) N-S=4

NE-SW =12

NW-SE = 30

(max 2 for all 3 correct, 1 for 1 correct) [2]

(i) Rose diagram correctly completed (using data provided)
Shape (1) Accuracy (1) [2]

(© (@ Compression — fault F = normal/tension (1)
Fold = compression (1)
Age — faults cut across the fold (1)
Ref to orientation of principle stresses/direction of pressures (1)
(max 3) [3]

(i) Holistic
NE — SW faults are anomalous
Some (37?) are reverse faults therefore indicates compression
o max direction (NW-SE) is same direction that caused the folding
Faults strike in same direction as the axial plane.
Credit reactivation
(max 3 marks) [3]

Total 13 marks

© WJEC CBAC Ltd.
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Examiner

(b) A student recorded the strike orientation of the major faults on the geological map as
part of an investigation into stress patterns. Table 7 is a partly completed chart, and
Figure 7b a partly completed rose diagram of these data.

Direction N-S NE-SW E-W NW-SE
Tally
[l THH- Il T
A - -
T Hit
Total number
of orienltjations st ; l2 3 —‘30
“ Table 7 % -

Figure 7b

(i) The tally in Table 7 does not include the 4 faults in grid square 6952 and the 3
faults in grid square 7555. Add these to the tallies and complete the totals for the
data set. 4 (2]

[

(i) Complete the rose diagram (Figure 7b) to show the distribution of fault orientation
totals for the completed data set in Table 7.~ S [2]

(c) (i) Fault F on the geological map dips to the NE. A student concluded that Fault F
and the major folds both formed
* by compression
¢ atthe same time
Critically evaluate this statement.

only

N




Sticky Note

A good attempt by the candidate on the critical evaluation part of the question, though the answer is not giving enough evidence to back up the conclusions so doesn't attain full marks.  The identification of a normal fault resulting from tension is credited, but is missing the credit for the comparison to the folding (from compression). The candidate has also identified the age relationship (cross cutting).  The candidate could also have talked about the orientations of the principal stresses to gain the third credit.
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Examiner

onl

(b) A student recorded the strike orientation of the major faults on the geological map as w
part of an investigation into stress patterns. Table 7 is a partly completed chart, and

Figure 7b a partly completed rose diagram of these data.

Direction N-S NE-SW E-W NW-SE
Tally ;
I THE | I T
s T HH
T Hit
of orlantatiana |* 12 30| =8
Table 7

Figure 7b

(i) The tally in Table 7 does not include the 4 faults in grid square 6952 and the 3
faults in grid square 7555. Add these to the tallies and complete the totals for the

data set. [2]
(i) Complete the rose diagram (Figure 7b) to show the distribution of fault orientation
totals for the completed data set in Table 7. [2]

(c) (i) FaultF on the geological map dips to the NE. A student concluded that Fault F
and the major folds both formed
* by compression
» at the same time
Critically evaluate this statement. [3]
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(b) A student recorded the strike orientation of the major faults on the geological map as
part of an investigation into stress patterns. Table 7 is a partly completed chart, and
Figure 7b a partly completed rose diagram of these data.

Direction N-S NE-SW E-W NW-SE
Tally
[l TH- Il T -
I T HH+
|l
orerentations |~ & ‘% 3 o

Table 7

Figure 7b

(i) The tally in Table 7 does not include the 4 faults in grid square 6952 and the 3
faults in grid square 7555. Add these to the tallies and complete the totals for the

data set. v X [2]
(i) Complete the rose diagram (Figure 7b) to show the distribution of fault orientation
totals for the completed data set in Table 7. VT [2]

(c) (i) FaultF on the geological map dips to the NE. A student concluded that Fault F
and the major folds both formed
* by compression
* atthe same time
Critically evaluate this statement. [3]
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Sticky Note

This is an example of a very weak answer.  The phrasing of the answer does not unpick the critical evaluation in terms of what is correct or incorrect, and no evidence is given to back up the answer.
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(b) A student recorded the strike orientation of the major faults on the geological map as
part of an investigation into stress patterns. Table 7 is a partly completed chart, and
Figure 7b a partly completed rose diagram of these data.

Direction N-S NE-SW E-W NW-SE
Tally
11 TH I T T
I T THE
Tl
arormeatione | ¢ A 3 4

Figure 7b

(i) The tally in Table 7 does not include the 4 faults in grid square 6952 and the 3
faults in grid square 7555. Add these to the tallies and complete the totals for the
data set. [2]

(i) Complete the rose diagram (Figure 7b) to show the distribution of fault orientation
totals for the completed data set in Table 7. [2]

(c) (i) FaultF on the geological map dips to the NE. A student concluded that Fault F
and the major folds both formed
* by compression
* at the same time
Critically evaluate this statement.

[3]
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(b) A student recorded the strike orientation of the major faults on the geological map as
part of an investigation into stress patterns. Table 7 is a partly completed chart, and
Figure 7b a partly completed rose diagram of these data.

Direction N-S NE-SW E-W NW-SE
Tally
[ TH- Il THH T
V(AN T T
T W
sordiedoill COC S L B w 30
Table 7

Figure 7b

(i) The tally in Table 7 does not include the 4 faults in grid square 6952 and the 3
faults in grid square 7555. Add these to the tallies and cor‘rykte the totals for the

data set. [2]
(i) Complete the rose diagram (Figure 7b) to show the distribution of fault orientation
totals for the completed data set in Table 7. A [2]

(c) (i) FaultF on the geological map dips to the NE. A student concluded that Fault F
and the major folds both formed

* by compression
s Em

Critically evaluate this statement. [3]
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Sticky Note

The candidate has gained credit for identifying that it is a normal fault but has not compared that the folds are compression. The candidate has gained credit for the cross cutting relationship linking to age.
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(b) A student recorded the strike orientation of the major faults on the geological map as
part of an investigation into stress patterns. Table 7 is a partly completed chart, and
Figure 7b a partly completed rose diagram of these data.

Direction N-S NE-SW E-W NW-SE
Tally
[ T I - HH
) V{ARN L HE
-
Total number
of orientations | C * gL 3 ™ 30
Table 7

Figure 7b

(i) The tally in Table 7 does not include the 4 faults in grid square 6952 and the 3
faults in grid square 7555. Add these to the tallies and complete the totals for the
data set. [2]

(i) Complete the rose diagram (Figure 7b) to show the distribution of fault orientation
totals for the completed data set in Table 7. 21

(c) (i) FaultF on the geological map dips to the NE. A student concluded that Fault F
and the major folds both formed

* by compression
5 Em

Critically evaluate this statement. [3]
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Figure 8 is a typical exposure of the Worston Shales that underlies Stocks Reservoir (shaded
white in Box B on the geological map). The photograph was taken looking North.

Refer to Figure 8 and the geological map.
(a) (i) State the angle of dip of the beds as seen in Figure 8. 1]
|S° 4

..................................................................................................................................................... degrees

(i) Explain why the dip measurements on the geological map in Box B might be
significantly higher than can be determined in Figure 8. / [2]

Ceconse. Be ko in Siawe G a/\bwf _____ o< ogpel _
thp., det-as (o By Vg@f@m .................. gookgcal g oo
F e fe. e d}\o ____________________________________________________________________________________________________________________

(b) Describe the field observations that might have been obtained at the location shown in
Figure 8 during planning of Stocks Reservoir. [4]
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Sticky Note

This response is one of the better seen during marking, many candidates struggled to explain that the vertical section of Figure 8 was W-E whereas Box B showed a dip arrow pointing NW, so Figure 8 would only show apparent dip not true dip.
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of megacrystic granites. Contributions to Mineralogy and Petrology, 166, 777-799.

Figure 2a  https://en.wikipedia.org/wiki/Stegosaurus
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Figure 2c  D. D. Gillette and M. G. Lockley (eds). Dinosaur Tracks and Traces,
Cambridge University Press, 1991
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Sticky Note

This is an example of a well reasoned explanation.  The letter D denotes a disadvantage and A for advantage.  As the site is being used as a reservoir there were a maximum of 2 marks allocated for disadvantages.  Many candidates produced responses which were entirely about disadvantages and lost marks.  Phrasing was also key here, candidates needed to explain how their point was an advantage or disadvantage.  For example here the presence of faults is clarified by the loss of water. 
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Figure 8 is a typical exposure of the Worston Shales that underlies Stocks Reservoir (shaded
white in Box B on the geological map). The photograph was taken looking North.

Figure 8

Refer to Figure 8 and the geological map.

(a) (i) State the angle of dip of the beds as seen in Figure 8. 1]
0

}6 degrees

(i) Explain why the dip measurements on the geological map in Box B might be

significantly higher than can be determined in Figure 8. [2]

Gecanse Be Pikn n & ,\b Shows ple
d1p \Jl@’f A ﬂ/p afg&( o 0 gal??ca/t
& fe e dp.

(b) Describe the field observations that might have been obtained at the location shown in
Figure 8 during planning of Stocks Reservoir. [4]
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Explain the geological advantages and disa vantages of developing this site as a

reservoir.  Mulbgi @eologica boundnes preset =\ reated ol (o [4]
5 maltile Gulls g, pult radlobtn ot prer
culdl e lost, faily shep dit oghs (3¢)=Lob/lass,

wlle Ov Gop Ly

(055, Geheer 02 bue papr goliddics. <o ek,
bow ) tiw Geo~< arsoty iy peset. OGS pesat in difecdin
4 dp w'I‘JACLv ('3 aﬁlpﬂfﬂ’{'ﬁém - duce albe (Qj_g_

<

END OF PAPER

Acknowledgements

Figure 1a  http:/hg-images.com/granite

Figure 1b  Glazner, F. A. and Johnson, B. R. 2013. Late crystallisation of K-feldspar and the paradox
of megacrystic granites. Contributions to Mineralogy and Petrology, 166, 777-799.

Figure 2a  https://en.wikipedia.org/wiki/Stegosaurus

Figure 2b  http:/www.3ders.org/articles/201 50220-museum-scientist-uses-3d-scanning-to-
discover-secrets-of-rare-stegosaurus.htmi

Figure2c D. D. Gillette and M. G. Lockley (eds). Dinosaur Tracks and Traces,
Cambridge University Press, 1991

Figure 4a  http://www.blackwellpublishing.com/paleobiology/figure.asp?chap=048&fig=Fig4-
23&img=c04f023

Figure 4b  http:/www.slideshare.net/yuriammosov/earth-paleomaps-history-of-continental-drift

Figure4c  https://upload wikimedia.org/wikipedia/commons/thumb/0/08/Lycopsid_joggins_mcr1.
JPG/1280px-Lycopsid_joggins_mcr1.JPG

Figure 5 British Geological Survey (P005661)

Figure 6 adapted from Figure 26 Geology of the country around Settle (BGS)

Figure 8 British Geological Survey (P005732)

© WJEC CBAC Ltd (1214-01) Turn over.

Examiner
only

"






		Q8 EXAMPLE 1

		Q8C EXMAPLE 1








8.

22

Figure 8 is a typical exposure of the Worston Shales that underlies Stocks Reservoir (shaded

white in Box B on the geological map). The photograph was taken looking North.
Refer to Figure 8 and the geological map.

(@ (i) State the angle of dip of the beds as seen in Figure 8. [1]

................................. \/ degrees

(i) Explain why the dip measurements on the geological map in Box B might be

significantly higher than can be determined in Figure 8. [2]

OnsY 0L Orea .. pIaicgra_pined A hgured.
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(b) Describe the field observations that might have been obtained at the location shown in

Figure 8 during planning of Stockd Reservoir. | me——— [4]
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Sticky Note

The candidate has made mention of apparent dip, but has not given full explanation.  Box B shows a dip arrow pointing NW and Figure 8 shows a W-E section (true dip would be perpendicular to the NW pointing dip arrow, so the photography would need to be SW-NE for true dip)
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Sticky Note

The candidate has given two disadvantage points, and shows that they have clearly looked at the map to make relevant comments. However there are no advantages given so the maximum mark is limited at 2.
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Figure 8 is a typical exposure of the Worston Shales that underlies Stocks Reservoir (shaded
white in Box B on the geological map). The photograph was taken looking North.

Refer to Figure 8 and the geological map.

(@ (i) State the angle of dip of the beds as seen in Figure 8. 1]

(i) Explain why the dip measurements on the geological map in Box B might be
significantly higher than can be determined in Figure 8. [2]
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Averages. needed 1O MOKE & MO OLCCLLrALe

measuremert.. Al . Hnh apparrent. dap ...

(AN be muaciired om rqlre 6’ e pneld an
alCUra te npa jt/l_rﬁfl-r f' A N o kEen.
(b) Describe the field observatlons that mlqht have been obtalned at the location shown in

Figure 8 during planning of Stockd Reservoir. | s [4]
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(c) Explain the geological advantages and disadvantages of developing this site as a
reservoir. i (4]
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Figure 8 is a typical exposure of the Worston Shales that underlies Stocks Reservoir (shaded
white in Box B on the geological map). The photograph was taken looking North.

Figure 8

Refer to Figure 8 and the geological map.

(a) (i) State the angle of dip of the beds as seen in Figure 8. [
__________________________________________________ W) Q,SY)( degrees

(i) Explain why the dip measurements on the geological map in Box B might be
significantly higher than can be determined in Figure 8. [2]

7‘@0‘“‘”t

(b) Describe the field observations that might have been obtained at the location shown in
Flgure 8 during planning of Stocks Reservoir. [4]
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Sticky Note

A weak answer which shows that the candidate has little understanding of the concept of true/apparent dip. The candidate has not looked specifically at the evidence given in Box B on the geological map to the data given in Figure 8.
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(c) Explain the geological advantages and disadvantages of developing this site as a
reservoir. [4]
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Sticky Note

The candidate has some confusion in terminology, perhaps the candidate was rushing as this was the last question of the paper, but little credit can be given for this.  If the candidate had linked back to the map and given a direction for the dipping beds then credit could have been given for the last sentence.  Many answers were seen similar to this that did not give specific detail from the map to gain credit.
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Figure 8 is a typical exposure of the Worston Shales that underlies Stocks Reservoir (shaded
white in Box B on the geological map). The photograph was taken looking North.

Figure 8

Refer to Figure 8 and the geological map.

(a) (i) State the angle of dip of the beds as seen in Figure 8. 1]
07 R ... . degrees

(i) Explain why the dip measurements on the geological map in Box B might be
significantly higher than can be determined in Figure 8. [2]

Beawr. e aredt. ade Yo e ladumeath
tg e (qm& . j\«k d.qf ak _al

biged cu«ji umﬁ

(b) Describe the field observations that might have been obtained at the location shown in
Flgure 8 during planning of Stocks Reservoir. [4]
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(c) Explain the geological advantages and disadvantages of developing this site as a
reservoir.
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8. (a) () 12 — 18 degrees (1) [1]

(i) Vertical section shows apparent dip or equivalent (1)
Explained (1)
(max 2 marks)

(b) Holistic
true dip/strike of named feature eg. beds,
mineralogy/ textural variation (size, shape, sorting/rock type
folding/fracturing/jointing/faulting/cleavage — needs development
(eg. spacing or orientation)
mapping outcrop
porosity/permeability of rock types
presence of mineral veins (particularly potential pollutants)
degree of weathering
(minimum of 2 described well)
(max 4 marks) [4]

(© Advantages (max 3 marks)
extensive shale — impermeable so prevents leakage
flanks of a syncline - water does not run off
no polluting mineral veins evident
limestone competent rock so stable dam foundations
NW side dipping in to slope so stable

Disadvantages (max 2 marks)
potential leakage from faulting/jointing
potential leakage from limestone/sandstone
limestone collapse/sink holes
SE 35° dip daylighting into reservoir so mass movement potential
Fault reactivation so instability
(maximum 4 marks) [4]

Total 11 marks

1214-01 GCE Geology GL4 MS Summer 2017/GH
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(b) A student recorded the strike orientation of the major faults on the geological map as
part of an investigation into stress patterns. Table 7 is a partly completed chart, and
Figure 7b a partly completed rose diagram of these data.

Direction N-S NE-SW E-W NW-SE
Tally
Il TH- 11 T T
I T T
ol
Total number | . 3
of orientations

Table 7

S
Figure 7b

(i) The tally in Table 7 does not include the 4 faults in grid square 6952 and the 3
faults in grid square 7555. Add these to the tallies and complete the totals for the

data set. [2]
(i) Complete the rose diagram (Figure 7b) to show the distribution of fault orientation
totals for the completed data set in Table 7. [2]

(c) (i) Fault F on the geological map dips to the NE. A student concluded that Fault F
and the major folds both formed
* by compression
e atthe same time
Critically evaluate this statement. [3]
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8.

white in Box B on the geological map). The photograph was taken looking North.

Figure 8

Refer to Figure 8 and the geological map.

(@ (i) State the angle of dip of the beds as seen in Figure 8. 1]

degrees

Explain why the dip measurements on the geological map in Box B might be
significantly higher than can be determined in Figure 8. [2]

(ii)

(b)

Describe the field observations that might have been obtained at the location shown in
Figure 8 during planning of Stocks Reservoir. [4]

© WJEC CBAC Ltd. (1214-01)

Figure 8 is a typical exposure of the Worston Shales that underlies Stocks Reservoir (shaded
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(c) Explain the geological advantages and disadvantages of developing this site as a
reservoir. [4]
END OF PAPER
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