
WJEC 2017 Online Exam Review

GCE GEOLOGY GL4 - 1214/01

All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 785 10.4 2.7 15 69.7 100
2 785 11 2.3 15 73.5 100
3 785 7.6 2.6 15 50.9 100
4 785 10.1 2.5 15 67.5 100
5 785 5.7 1.5 9 63.7 100
6 784 4.2 1.9 7 59.5 99.9
7 784 7.7 2.7 13 59.1 99.9
8 784 5 2.4 11 45.2 99.9
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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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8. 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]


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


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


 


 


 


 (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.


W E







(1214-01)


23
Examiner


only
 (c) Explain the geological advantages and disadvantages of developing this site as a 


reservoir. [4]


 


 


 


 


 


END OF PAPER
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GCE GEOLOGY GL4 
 


SUMMER 2017 MARK SCHEME 
 
1. (a) (i) Mineralogy (quartz/orthoclase/felsic/siliceous minerals) (1R) 


Crystal size – coarse/ >2mm (1R) 
 (max 2) [2] 


 
  (ii) Holistic 


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] 


 
(b) (i)  


order of 
crystallisation 


minerals crystallising 
at 0.2 Gpa 


temperature 
(oC) 


first to crystallise hornblende 955 (945 – 965) 


 biotite 845 


last to crystallise orthoclase feldspar 710 (705 – 715) 


[4] 
 


 (ii) Holistic: 
As pressure increases  


 Biotite/hornblende (mafic min) crystallisation temp. INCREASES (1) 


 Orthoclase/quartz/plagioclase crystallisation temp. DECREASES (1) 
Must refer to specific minerals (max 2 marks) [2] 


 
(c) Holistic 


In experiments 


 Hornblende first to crystallise out 


 Orthoclase feldspar is the last to crystallise out  


 at lowest temperature for a given pressure  
Conflict with Shap granite 


 Orthoclase should have smaller/anhedral crystals 


 Hornblende (or other minerals) – larger/anhedral crystals 


 As orthoclase less room and hornblende more room to grow. 
Or visa versa  
 (max 3 marks) [3]
    


Total 15 marks 
 
  












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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		Q1 EXAMPLE 2 -












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.





		Q1 + 2iii Example 3.pdf

		Q1 EXAMPLE 3 -












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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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.


© WJEC CBAC Ltd.
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orthoclase
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plagioclase
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hornblende


(a) Refer to Figure 1a.


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


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


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


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


Figure 1a
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3. (a) (i) Different dips of limbs intersecting surface (1) 
   Wider outcrop/shallower the dip (1) 
   (Accept changes in thickness around the fold) 
   (max 1 mark) [1] 
  
  (ii) ~20m (accept 17 – 23) (1) [1] 
 
 
(b)    [6] 


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


 
 (d) 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 
 
  












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.








Sticky Note

Unfortunately as soon as the candidate agrees that boundary X-X is an unconformity then no credit could be given.








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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 (a) Refer to 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]


 


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


 Thickness ……………………….. . . . . . . . . . . . . . . . . . . . . . . . .……………… 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]


© WJEC CBAC Ltd.


0 5


Scale


mm


Figure 3b


 (d) A student 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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5. (a) (i) Limestone  [1] 
 
  (ii) 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] 
 
 (b) 12.7cm (1) * 130m  = 1651m (1)  (accept range 12.6cm/1638 – 12.8cm/1664) 
  (2 marks) [2] 
 
 (c) (i) Unconformity/erosional surface (1) [1] 
  
  (ii) 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 
 
6. (a) 1. antiform – Beds dip away from each other (1) 
  2. anticline – Oldest rock in centre/youngest outside (1)  [2] 
 
 (b) 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] 
 
 (c) 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 


 
  












Sticky Note

A good response to the question here linking to thickness variation and how that could occur by erosion.  
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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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		Q5 EXAMPLE 2 -












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.


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. [1]


© WJEC CBAC Ltd.


Rock type


Worston Shales (WrSh)


shale


•


mudstone


Table 5


 (ii) 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












Question 2
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2. (d) (ii) Shoulder height 
e.g. 2.2 = 2/s OR s= 2/2.2  (1) 
= 0.91m (1) [2] 


(iii) 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] 












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.  












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.












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.
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(ii) 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]
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shoulder
height (s)


Working:


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . m


Table 2c


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


15
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Question 2
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5. (a) (i) Limestone  [1] 
 
  (ii) 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] 
 
 (b) 12.7cm (1) * 130m  = 1651m (1)  (accept range 12.6cm/1638 – 12.8cm/1664) 
  (2 marks) [2] 
 
 (c) (i) Unconformity/erosional surface (1) [1] 
  
  (ii) 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 
 
6. (a) 1. antiform – Beds dip away from each other (1) 
  2. anticline – Oldest rock in centre/youngest outside (1)  [2] 
 
 (b) 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] 
 
 (c) 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 


 
  












Sticky Note

This candidate demonstrates clear understanding of the differences in terminology.












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


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]


Table 6


 (b) On Figure 6, draw the axial plane traces of 
 1. another major anticline
 2. a major 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]
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Fold descriptors Evidence


1. an antiform •


2. an anticline •


7












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.
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7. (a) 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) (i) N-S = 4 
  NE-SW = 12 
  NW-SE = 30 
  (max 2 for all 3 correct, 1 for 1 correct) [2] 
 
 (ii) Rose diagram correctly completed (using data provided) 
  Shape (1)  Accuracy (1)   [2] 
 


 
 
 
 (c) (i) 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] 
 


 (ii) Holistic 
  NE – SW faults are anomalous 


 Some (3?) are reverse faults therefore indicates compression  
   σ 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 


  








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.





















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.





















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.





















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.







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. 





		Q8 EXAMPLE 1 -

		Q8C EXMAPLE 1 -
















		Q8 EXAMPLE 1

		Q8C EXMAPLE 1










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)







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.





		Q8 EXAMPLE 2 -

		Q8C EXAMPLE 2 -
















		Q8 EXAMPLE 2

		Q8C EXAMPLE 2










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.







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.





		Q8 EXAMPLE 3 -

		Q8C EXAMPLE 3 -
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8. (a) (i) 12 – 18 degrees (1) [1] 
 
  (ii) 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] 
 
 (c) 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 
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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.


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]


 (ii) 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
 • at the same time
   Critically evaluate this statement. [3]
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Direction N-S NE-SW E-W NW-SE


Tally


Total number
of orientations • • 3


N


E


NENW


SESW


W


S


30
24


18


12
6







