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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

1. Figure 1a shows the simplified geology of the area around the Shap Granite in north west
England.
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Shap Granite 10 Bedding with dip direction

Late Ordovician to Silurian

Turbidite sediments ~ Tm==- Limit of metamorphism

l:' Ordovician
Andesite lava flows and pyroclastic deposits Fauit

Figure 1a
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Refer to Figure 1a.

(al Determine the relative ages of the events listed in Table 1. [2]

Box Events Reiative Age Explanation

Fonbks o g AR

1) Faulting Older event is ‘ Y
A fonsdtng P I e Sl
2) Intrusion of Shap Granite | .0 0 1 ... 0 (o o Exoih
Mhibodt W 0 (4
. 1} Faulting QOlder event is P ) (orbost

2) Contact metamorphism O‘/“/Wﬁ&mi{%”ﬁ *"’f?}fmﬁf‘”ﬁ"“@f“ Blart od Stihy, doodt
Sl ok wien Ok e flased,

Table 1

() Expiain two pieces of evidence that might suggest that the cleavage is older than the
Shap Granite. {2]
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(c) A student concluded that the rocks and structures formed before the Late Devonian in
Figure 1a were the product of the Caledonian Orogeny. Evaluate this conclusion. [4]
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Figure 1b is a photograph of the Late Devonian (Old Red Sandstone Group) sedimentary rocks
exposed just above the unconformity in the north eastern part of Figure 1a.

Red stained arkose matrix

Red stained fragments of Shap Granite

Figure 1b

(d) State the evidence in Figures 1a and 1b for an unconformity at the base of the Late
Devonian Old Red Sandstone Group. [3]
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(e) With reference to Figure 1b only, state with reasons, the environment of deposition of the
Late Devonian sedimentary rocks. {41
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Thematic Unit 3 — Geological Evolution of Britain

SECTION A

Question 1

(a)

(e)

box A — faulting; Shap Granite cuts across fault plane trace (1)
box B — contact metamorphism; fault offsets metamorphic aureole (1)
Credit explanation only if relative age is correct

(on southern margin) Shap Granite cuts across cleavage (1)

(on northern margin) cleavage deflected by Shap Granite as it intruded/

radial cleavage (1)

No cleavage in the granite (1)

credit Shap Granite older and acted as a buttress during cleavage formation (1)

rocks (max 3)

Andesites represent volcanics formed by partial melting at a subduction zone (1)
Turbidites represent deep marine/accretionary wedge sediments/lapetus ocean (1)
Shap Granite represents silicic pluton formed by partial melting of subducted crust/
base of continental crust at dpm (1)

pyroclastics indicate subduction (1)

age (Ordovician to early Devonian) concordant with Caledonian Orogeny (1)
structures (max 3)

cleavage formation records high directed compressional stress at a dpm (1)
general NE-SW trend of cleavage concordant with Caledonian Orogeny (1)
NE-SW trend of faults in NW of map concordant with Caledonian Orogeny (1)
Structures concordant with NW-SE compressive stress (1)

Folds evidenced by cleavage indicate compressive stress (1)

Figure 1a (max 3)

truncation of metamorphic aureole/fault by ORSG (1)

lack of cleavage in ORSG (1)

missing mid-Devonian sequence/ ORSG directly overlies Ordovician/

period of erosion (1)

dip of beds in UORSG 10°NE or strike NW-SE; cf. dip of beds in Caledonian
Basement to SE or strike of cleavage in Caledonian basement NE-SW/ idea of
discordance between ORSG and L Palaeozoic sequence (1)

Figure 1b (max 2)
included fragments of Shap Granite in ORSG (1)
feldspar in arkose matrix of ORSG derived from Shap Granite (1)

reasons (max 3)

red staining = terrestrial/tropical/oxidising (1)

Subangular-subrounded clasts = limited-moderate transport/erosion etc (1)
lithic fragments = limited transport (1)

Arkose matrix = immature — limited transport (1)

poor sorting = rapid deposition/ flash flood (1)

graded bedding = progressive loss in energy (1)

large fragments = high energy (1)

reference to uniformitarianism (1)

environment = fluvial/alluvial fan/wadi (1R)
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SECTION A

1. Figure 1a shows the simplified geology of the area around the Shap Granite in north west
England.
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l:' Ordovician
Andesite lava flows and pyroclastic deposits Fauit

Figure 1a
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Examiner
Refer to Figure 1a. only
(@ Determine the relative ages of the events listed in Table 1. 21 2.
Box Events Relative Age Explanation
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(b) Expiain two pieces of evidence that might suggest that the cleavage is older than the
Shap Granite. ‘ [2] 25 }
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(¢) A student concluded that the rocks and structures formed before the Late Devonian in
~ Figure 1a were the product of the Caledonian Orogeny. Evaluate this conclusion. [4] L}-
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Sticky Note

Sound use of the law of cross-cutting relationships to justify the answers.



Sticky Note

Generous on second mark as a mention of radial dips or forceful intrusion would have made this clearer.



Sticky Note

Some confusion here but it does not detract from the earlier made points.



Sticky Note

Volcanics related to subduction.



Sticky Note

Caledonian trend.



Sticky Note

Direction of Caledonian compressive stress inferred.



Sticky Note

These two opening sentences are not perfect but indicate the candidate is aware of the timing of the Caledonian orogeny and that granites were formed by partial melting of the crust.



Sticky Note

Many candidates did not use the data let alone evaluate it unlike this candidate hence a good mark.





Figure 1b is a photograph of the Late Devonian (Old Red Sandstone Group) sedimentary rocks
exposed just above the unconformity in the north eastern part of Figure 1a.

Red stained arkose matrix

Red s a!nea fragments of Shap Granite

Figure 1b

(d) State the evidence in Figures 1a and 1b for an unconformity at the base of the Late
Devonian Old Red Sandst Group. [3]
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Sticky Note

Not the perfect answer for angular discordance but the concept is correct.



Sticky Note

Sound observation from the map.



Sticky Note

A very very generous mark here; included fragments of shap granite in the ORS obviously flows better.



localadmin

Sticky Note

Red = Oxidising.



Sticky Note

Environment correct.



Sticky Note

Flash flood = poor sorting and rapid deposition.



Sticky Note

High energy as coarse grained. 



Sticky Note

The candidate has used a range of the data to build up a rationalised environment of deposition.






















1.

Figure 1a shows the simplified geology of the area around the Shap Granite in north west

England.

SECTION A

7y
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Old Red Sandstone Group
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Figure 1a

© WJEC CBAC Ltd. (1215-03)





Refer to Figure 1a.

(@) Determine the relative ages of the events listed in Table 1. [2]
Box Events Relative Age Explanation
1) Faulting Older event is
A
2) Intrusion of Shap Granite | ...
1) Faulting Older event is
B
2) Contact metamorphism | ...,
Table 1
(b) Explain two pieces of evidence that might suggest that the cleavage is older than the
Shap Granite. [2]
(c) A student concluded that the rocks and structures formed before the Late Devonian in

Figure 1a were the product of the Caledonian Orogeny. Evaluate this conclusion. [4]
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Figure 1b is a photograph of the Late Devonian (Old Red Sandstone Group) sedimentary rocks
exposed just above the unconformity in the north eastern part of Figure 1a.

Red stained arkose matrix

Red stained fragments of Shap Granite

Figure 1b

(d) State the evidence in Figures 1a and 1b for an unconformity at the base of the Late
Devonian Old Red Sandstone Group. [3]

(e) With reference to Figure 1b only, state with reasons, the environment of deposition of the
Late Devonian sedimentary rocks. [4]
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SECTION B
Question 2

(@) Describe the sedimentary and fossil evidence for Britain undergoing major
environmental change during the Upper Palaeozoic.

(b) Evaluate the assumptions made in interpreting this evidence.
[25]

Description

Carboniferous

Early — equatorial carbonate platform

Bioclastic and oolitic limestones, corals / reefs / brachiopods etc

Middle & Late — tropical forest / swamp/ deltaic

Cross-bedded deltaic sandstones, cyclothems, coal / seatearth / abundant
vegetation/plant fossils - ferns, tree ferns, insects / amphibians

Devonian and Permian desert

Red sandstones / haematite / iron oxide staining / well sorted, rounded / aeolian dune
bedding / evaporites (Zechstein sea) / breccias (screes, alluvial fans)/ desiccation
cracks (lakes)/ fining upward meandering river cycles.

Coastal and marine deposits in Devonian SW England inc coral reefs limestones and
tropical seas

Rare fossils / tracks / trails / footprints in non-marine sequences

Evaluation
Reliance on Principle of Uniformitarianism e.g. colonial corals only in tropical seas;

Support of palaeomagnetism; Hadley Cell and horse latitudes operated in a similar
way as today

© WJEC CBAC Ltd.
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Sticky Note

A solid starter giving a good indication of what is to come.



Sticky Note

A justified account of the aoelian ORS is given.
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Sticky Note

Slight error but corrected as text continues.



Sticky Note

Relatively sound account of wadi conglomerates.



Sticky Note

Error, but ignored as large scale in text.



Sticky Note

Sedimentary structures, mineralogy and textures all now used.
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Sticky Note

Slight hint of flair.



Sticky Note

Well justified coral limestone account.



Sticky Note

If you use a field example, then please use the correct one.



Sticky Note

Most candidates give more details on the coals and omit the limestones- this candidate has done the reverse.
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Sticky Note

Nice introduction and valid to compare to ORS.



Sticky Note

The fact that there is no discussion of the Zechstein facies shows a lack of depth of coverage.



Sticky Note

Sound evaluation point that preservation potential may favour some environments thus making interpretations less easy in some cases.



Sticky Note

An average, good essay too here with some flaws but a direct and explicit command of the key knowledge and no deficiencies of note.



Sticky Note

Statement that uniformitarianism is the key assumption we make in interpreting past environments. Better candidates may then say where this may no longer hold true e.g. tabulate vs scleractinian.



Sticky Note

A good answer with some evaluation pushing this into the very good category.






















(@)

(b)

SECTION B
Answer one question only.
Write your answer in the remaining pages of this booklet.
Describe the sedimentary and fossil evidence for Britain undergoing major environmental
change during the Upper Palaeozoic.

Evaluate the assumptions made in interpreting this evidence.
[25]
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Question 3

(a) Explain how palaeomagnetic data including:
¢ magnetic inclination

e apparent polar wandering curves
can be used to determine palaeolatitude changes through time.

(b) Evaluate the assumptions made in using these methods.
[25]

Description

Magnetic inclination explained; 3D dipole magnetic field, vertical at poles and
horizontal at equator

Orientation of magnetic minerals in rocks aligned parallel to magnetic field at time of
cooling - Curie point

Gives position of pole and angle of inclination which indicates latitude

Diagram of changes in magnetic inclination with latitude as UK drifts through latitude
Angle of inclination changes in rocks of different ages and analysis of rocks of
different ages shows changes of latitude with time

Can be preserved in sediments aligned during deposition

Apparent polar wandering

Determination of position of magnetic pole at time of cooling (remnant magnetism)
Determined in rocks of different ages

Plotting positions of poles of different ages on a map and joining up points to produce
an apparent polar wandering curve for a continent

Apparent as continent moves not pole (different continents have different polar
wandering curves and there cannot have been several poles at same time)
Positions of pole relative to continent gives latitude of continent at a particular time
and shows changes over time

Also shows time of continent collision and separation (diagram)

Evaluation

Useful technique if backed up by study of sediments

Assumes magnetic field has always been dipolar and close to geographic north
(even during reversals)

Inaccuracies caused by problems with radiometric dating of rocks

Assumes rocks not overturned or magnetically disturbed since formation
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Sticky Note

Really the introduction should cease here. The remaining part of this paragraph is not relevant.



Sticky Note

Brief but sound account of palaeomagnetism.
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Sticky Note

A crucial statement backed up with a clear and correct diagram which many students got wrong.



Sticky Note

This text builds on the diagram and indicates that the candidate is writing to the question rather than rehashing pre-prepared material. 



Sticky Note

This is incorrect. The lack of material shows a deficiency in knowledge of the candidate on apparent polar wandering curves.



Sticky Note

To hear the candidate bordering on modest-quite good.
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Sticky Note

Irrelevant.



Sticky Note

A very valid evaluative point which underlies the palaeomagnetic method. 



Sticky Note

Again an important evaluative point- tectonic/ magnetic disturbance can distort results.
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Sticky Note

Again another useful point to make.



Sticky Note

Useful point to make.



Sticky Note

The strong evaluation just pushes the essay from modest/ quite good into the good category. 17/25.






















SECTION B
Answer one question only.

Write your answer in the remaining pages of this booklet.

(@) Explain how palaesomagnetic data including:

* magnetic inclination
e apparent polar wandering curves

can be used to determine palaeolatitude changes through time.

(b) Evaluate the assumptions made in using these methods.
[25]
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Question 4

‘During the Tertiary, Britain was subject to two contrasting plate tectonic regimes’.
Describe and evaluate the geological evidence for this statement.
[25]

Description

Regime 1: Tertiary Igneous Province of NW Britain = Constructive Plate Margin.
Abundant mafic igneous activity; Basalts; Dolerite Dyke Swarms; Gabbro Plutons;
Seafloor spreading; Mantle Plumes; Evidence for tension e.g. Dyke swarms. Opening
of Atlantic ocean.

Regime 2: Alpine orogenic influences = ‘Edge’ of Destructive Plate margin.
Abundant structural evidence; Folding in southern England e.g. Dorset (Lulworth
Crumple), London Basin; Reactivation of normal faults (Purbeck Disturbance); Uplift
(inversion) of North Sea basins; all provide evidence for compression. Outer fringes
of collision between Africa and Europe forming Alps

Evaluation

Large volume of flood basalts result from mantle plume; Hot spot trail to Iceland; Mid
Ocean ridge still active. Abundant petrological and structural evidence.

Limited petrological evidence (rare intermediateash deposits) but widespread
structural evidence; distinct E-W trend; reactivation of Mesozoic tensional features.
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Sticky Note

This clearly sets the scene and contains rigorous technical comments. Unlike many candidates this student has addressed the two plate tectonic regimes and therefore has access to the full marks.



Sticky Note

A powerful statement of knowledge.
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Sticky Note

Field data is used well to support the regional picture.



localadmin

Sticky Note

Plate boundary type identified.
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Sticky Note

Again an excellent summary diagram showing the location of the places discussed below.



Sticky Note

Plate boundary type identified.
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Sticky Note

Good evaluative point in that the igneous sequence do not all confirm to partial melting of mantle rocks and mafic bodies.



Sticky Note

Excellent supporting field data again.
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Sticky Note

Evaluation questioning plate setting.



Sticky Note

Excellent concluding evaluative paragraph.



Sticky Note

Solid evaluative points are backed up with irrefutable evidence and argument with flair evident e.g peripheral location. A very good essay n.b. script was moderated by the principal examiner as 22/25.
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SECTION B
Answer one question only.

Write your answer in the remaining pages of this booklet.

“During the Tertiary, Britain was subject to two contrasting plate tectonic regimes.”
Describe and evaluate the geological evidence for this statement.
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