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Refer o Figure 1b.

() Describe the differences in the seismic traces between solid bedrock close to
Mexico City and location A in Mexico City. [2)
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(i) Describe and explain the relationship between the thickness of the Tacubaya Clay
and the mean number of buildings that were damaged in this earthquake. (4]
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Refer lo Figure 1b.

() Describe the differences in the seismic traces between solid bedrock close to
Mexico City and location A in Mexico City. (2]
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(i) Describe and explain the relationship between the thickness of the Tacubaya Clay
and the mean number of buildings that were damaged in this earthquake. ~ [4]
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Refer to Figure 1b.

() Describe the differences in the seismic traces between solid bedrock close 1o
Mexico City and location A in Mexico City.
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(i)  Describe and explain the relationship between the thickness of the Tacubaya Clay
and the mean number of buildings that were damaged in this earthquake. [4]
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Section A

Question

Marking details

Marks Available

AO1

AO2

AO3 Total

Maths

Prac

(@)

(i)

370 km (accept answer in range: 340-400 km) (1)

1

(ii)

% = (1) ecf from Qlai

95 secs (expect answer in range: 87 to 103s) (1)

(iii)

Any three x (1) from

plate margin/boundary

convergent/subduction

large magnitude of earthquakes

Mexico City built on unconsolidated sediment

amplification of waves

liquefaction

mass movement/subsidence other reasonable answers (do
not credit LIC type answers)
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Marks Available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
(b) (i) | Any two x (1) from:
e greater amplitude at A
e longer duration at A 2 2
o lower frequency/longer wavelength at A
(i) | Any two x (1) from:
Description
e as clay gets thicker number of damaged buildings increases /
positive correlation
e only has an effect in thicker clay
damage to buildings is levelling out in the thickest clay
e credit use of values
Any three x (1) from:
Explanation 4 4
¢ liguefaction of sediment
e explanation of liquefaction
e clays weaker than solid bedrock
e greater ground shaking / amplitude in thicker clay
+(1) for development
MAX (4)

© WJEC CBAC Ltd.






Question

Marking details

Marks Available

AO1

AO2

AO3 Total

Maths

Prac

(c)

Any three x (1) from:

height of buildings does have an effect

effect of resonance on building

quality of building construction / building regulations is an
important factor

Fig 1c shows taller buildings less affected

aseismic building design may reduce the effect of ground
shaking

deep pile foundation may resist liquefaction

many buildings on thick clay deposits don’t collapse

other factors such as ground acceleration may cause damage

(+1) for development

Question 1 total
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Refer o Figure 1b.

() Describe the differences in the seismic traces between solid bedrock close to
Mexico City and location A in Mexico City. [2)
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(i) Describe and explain the relationship between the thickness of the Tacubaya Clay
and the mean number of buildings that were damaged in this earthquake. (4]
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Sticky Note

The candidate scored 2 marks for this section for identifying the greater amplitude and longer duration of the seismic waves at location A on the thickest part of the Tacubaya Clay.



Sticky Note

This part of the question only gained 2 marks. The relationship between the thickness of clay and number of damaged buildings was described.  However, this could have been improved by using values from the graph in Figure 1b.  The second mark was awarded for "clay being easily deformed" as it is another way of expressing the weakness/incompetence of the clay.  The exact wording from mark schemes is not necessarily required to be able to pick up marks.










Refer lo Figure 1b.

() Describe the differences in the seismic traces between solid bedrock close to
Mexico City and location A in Mexico City. (2]
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() Describe and explain the relationship between the thickness of the Tacubaya Clay
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Sticky Note

The candidate scored 2 marks for this section for identifying the lower amplitude and shorter duration of the seismic waves on bedrock in the Mexico City area..



Sticky Note

This part of the question was awarded 3 marks in total. Two marks were given for the identification of the relationship between the thickness of clay and number of damaged buildings and was developed by using values from the graph in Figure 1b.  



Sticky Note

The third mark was for starting to explain why this relationship occurs, relating the damage to liquefaction.










Refer to Figure 1b.

() Describe the differences in the seismic traces between solid bedrock close 1o
Mexico City and location A in Mexico City.
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Sticky Note

The candidate scored 2 marks for this section for identifying the greater amplitude and longer duration of the seismic waves at location A on the thickest part of the Tacubaya Clay.



Sticky Note

This part of the question was awarded 4 marks in total. Two marks were given for the identification of the relationship between the thickness of clay and number of damaged buildings and was developed by using values form the graph in Figure 1b.  



Sticky Note

Despite some confusion from this candidate about the competence of the clay, they have picked up two marks for the explanation of the relationship by using the answer from Q1(b) i to link the amplification of the waves to cause resonance in the buildings.










(b)

Relative
amplitude

Relative
amplitude

Figure 1b shows some of the effects of the 1985 earthquake (M,, 8.1) in part of Mexico
City.

Seismic trace on solid bedrock
close to Mexico City
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Figure 1b
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Refer to Figure 1b.

(i) Describe the differences in the seismic traces between solid bedrock close to
Mexico City and location A in Mexico City. 2]

(i) Describe and explain the relationship between the thickness of the Tacubaya Clay
and the mean number of buildings that were damaged in this earthquake. [4]
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(@) Explain how the student might have located the position of this rock fragment in the
field using traditional navigation and basic field survey skills, without the use of GPS.
You may choose to illustrate your answer with an annotated diagram. (3]
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(@) Explain how the student might have located the position of this rock fragment in the
field using traditional navigation and basic field survey skills, without the use of GPS.
You may choose to lllustrate your answer with an annotated diagram. [3]
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(a) Explain how the student might have located the position of this rock fragment in the
field using traditional navigation and basic field survey skills, without the use of GPS.

You may choose to illustrate your answer with an annotated diagram,
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Marks Available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
(@) Any three x (1) from:

Locate the fossil location onto a base map using
e approximate distances (by measurement or pacing)
e direction - bearings using a compass.
e from prominent landscape features.
e draw a line on the map along the edge of the compass from

the landmark. (The fossil location is along this line). 3 3 3
e abearing is taken to a second landmark
e the fossil location at the point where the lines meet on the

map.
Credit other sensible points e.g. triangulation

(b) 0] Coral (1)

Any one x (1) from:
e septa 2 2
e other sensible e.g. radial structure, ref to other named coral

body parts

(i) | Any three x (1) from:

e warm (25-29 °C)
¢ marine (normal salinity)
e shallow (1-10 metres) 3 3
e clear water
e aerated water (turbulent) / high energy

© WJEC CBAC Ltd.
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Question

Marking details

Marks Available

AO1

AO2

AQO3

Total

Maths

Prac

(iii)

Any three x (1) from:

head formed under cold conditions, but coral indicates warm
head terrestrial but coral marine

head is a younger/coral is older

the coral is in an included fragment in the head

the coral is a derived fossil

coral is derived from limestone

+1 for development

Question 4 total

11

© WJEC CBAC Ltd.
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(@) Explain how the student might have located the position of this rock fragment in the
field using traditional navigation and basic field survey skills, without the use of GPS.
You may choose to illustrate your answer with an annotated diagram. (3]
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Sticky Note

A diagram would have improved this candidate's answer.



Sticky Note

The attempt to link the answer to geological features of the rock sample misses the point.



Sticky Note

This question was awarded 0 marks.  Correct answers to the question do involve the use of a compass, but the candidate needs to give a little more detail on how the compass would be employed to be worth credit.










(@) Explain how the student might have located the position of this rock fragment in the
field using traditional navigation and basic field survey skills, without the use of GPS.
You may choose to lllustrate your answer with an annotated diagram. [3]
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Sticky Note

A diagram would have improved this candidate's answer.



Sticky Note

This candidate was given 1 mark for this answer.  They have referred to using prominent landscape features to orientate a map, and have even used specific examples from the geological map.  However, they don't go on to explain in greater depth how the specific location could be established from this information.



Sticky Note

The discussion of the geological structure here is not relevant to answering the question.










(a) Explain how the student might have located the position of this rock fragment in the
field using traditional navigation and basic field survey skills, without the use of GPS.

You may choose to illustrate your answer with an annotated diagram,
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Sticky Note

The diagram improved this candidate's answer and showed that the candidate understood the method used, even though the written description was very concise.



Sticky Note

This candidate acheived 3 marks for this  concise explanation of how to find a location by triangulation.  They related their explanation to the specific locations on the geological map and used a simple diagram very effectively.










10

4. Figure 4 shows a limestone fragment containing fossils. It was found by a student within the
Head (B@), at GR 342565 on the geological map. The student was able to accurately locate
the position of the rock fragment in the field without the use of GPS.

Figure 4

(@) Explain how the student might have located the position of this rock fragment in the
field using traditional navigation and basic field survey skills, without the use of GPS.
You may choose to illustrate your answer with an annotated diagram. [3]
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CROSS-SECTION SHOWING THE GENERAL RELATIONS OF THE ROCKS
ALONG THE LINE (J-K) DRAWN ON THE GEOLOGICAL MAP

Matlock Gorge
(River Derwent) K

A

WJEC-EDUQAS A480U30-1A
ADVANCED GEOLOGY COMPONENT 3
JUNE 2022
Extract from Chesterfield Sheet 112 (Solid and Drift)
1:25000 (1 cm to 250 m)

Key:

SUPERFICIAL DEPOSITS

ARTIFICIALLY MODIFIED GROUND
-

Worked Ground: active or
/ disused quarries

NATURAL SUPERFICIAL DEPOSITS

Mass
Landslide deposits } Movement
Deposits

s Head: mainly clayey Freeze-thaw
sand, with rock fragments | Deposits

Alluvium: clay, salt, sand and
e gravel, brown and grey,
locally rich in organic material

Glacial
Deposits

Till: sandy clay, grey, brown,
N and red-brown, with rock
fragments (diamicton)

The Superficial Deposits listed above are
not necessarily shown in order of
superposition.

Geological boundary,
Superficial Deposits

Geological boundary,
Bedrock

Coal

—M—M— Marine band
Normal fault at rockhead,

———L——— crossmark on downthrow
side where known
———A—— Reverse fault, barbs on

hanging wall side

Mineral vein, mainly for lead

—-——L-—-— Fault with mineral vein,
crossmark on downthrow side

Inclined strata, dip in degrees
—+ Horizontal strata
2

Generalised dip of inclined strata,
dip in degrees

not to scale

Reproduced by permission of the
Director British Geological Survey
© NERC Al rights reserved

UPPER CAREONIFEROUS

LOWER CAR/I%ONIFEROUS

Generalised Geological Column
(not to scale)

ROSSENDALE
FORMATION (Ros)

MARSTON
FORMATION (Mar)
> Mudstone, siltstone
with sandstone
bands

ASHOVER GRIT
(AsG) Medium to
coarse sandstone
and gritstone

s HEBDON
FORMATION (Heb)

BOWLAND SHALE

S FORMATION (BSh)
Mudstone, with thin

beds of siltstone

(Wdf)

EYAM LIMESTONE
FORMATION (EyL)

MONSAL DALE
> LIMESTONE
FORMATION (Mo)

BEE LOW
| LIMESTONE

FORMATION
(BLL)

WOO DALE

| LIMESTONE
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(c) Refer to the geological map and geological cross-section (J-K).
The following conclusions are from a report into landslides in the Chesterfield area.
“In addition to slope aspect, landslide development appears to be directly influenced by
+ dip angle and direction of the bedrock
* bedrock type
* river erosion
« the formation of the superficial Head deposit.”

Evaluate the report's conclusions with reference to the three landslides labelled A, B
and C on the geological map. [6]
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(c) Refer to the geological map and geological cross-section (J-K).

The following conclusions are from a report into landslides in the Chesterfield area

"In addition to slope aspect, landslide development appears to be directly influenced by
dip angle and direction of the bedrock
bedrock type

river erosion
the formation of the superficial Head deposit.”

Evaluate the report’s conclusions with reference to the three landslides labelled A, B
and C on the geological map. (6]
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(c) Refer to the geological map and geological cross-section (J-K).
The following conclusions are from a report into landslides in the Chesterfield area,

“In addition to slope aspect, landslide development appears to be directly influenced by
‘——

| « dip angle and direction of the bedrock
1+ bedrock type
%« river erosion
U « the formation of the superficial Head deposit.”

Evaluate the report's conclusions with reference to the three landslides labelled A, B
and C on the geological map. [6]
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Marks Available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
(@) (1) 14 correctly plotted 1 1 1 1
(i) |-7(1)
Correct follow through (49 & 3.50) (1) 5 5 5 5
Follow through error (1max)
(i) | 19 is greater than (1)
critical value (of 18.48 or ref to 7 DF) (1) 2 2 2 2
(iv) | Anytwo x (1) from:
e graph suggests a subjective preferred orientation
e statistics give objective view if this data is significant
e statistics enables us to quantify likelihood that the data 2 2
occurred by chance
e credit reference to recognition of / effects of anomalies
(b) Any three x (1) from:
e water in cracks expands by 9% on freezing
e repetition of freeze-thaw cycles
e cracks widen / weakens rock 3 3
¢ slopes unstable above the critical angle
e clasts/materials transported by gravity / a named process
downslope

© WJEC CBAC Ltd.
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Marks Available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
(© Max 6 marks - to include max 2 marks from a min 3
influencing factors:
1. Dip angle and direction of the bedrock (max 2 marks).
e probably no effect
e dip angles are small, less than critical angle
e dips generally NE (except one (A)) — landslides to SW and
East /(2 dip into slope, 1 daylights) / A daylights to SW
2. Rock type of the bedrock
o competent/permeable sst (ASG) overlying shales — allows
water to percolate into the shale (spring)
e Bowland shale — interbedded with less
competent/impermeable siltstone and mudstone — weak. 6 6 6
(needs more than just stating ‘there is shale’)
o particularly when affected by water percolating from above
3. River erosion.
e prominent NW-SE River Derwent (and tributaries)
e constant undercutting
e increasing slope angle of valley sides
e affecting two landslides (A & B) but C inconclusive
4. The formation of the superficial Head deposit.
¢ landslide C associated with Head
e not landslides A and B
Question 6 total 4 6 6 16 5 11

© WJEC CBAC Ltd.
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(c) Refer to the geological map and geological cross-section (J-K).
The following conclusions are from a report into landslides in the Chesterfield area.
“In addition to slope aspect, landslide development appears to be directly influenced by
+ dip angle and direction of the bedrock
* bedrock type
* river erosion
« the formation of the superficial Head deposit.” E

Evaluate the report's conclusions with reference to the three landslides labelled A, B
and C on the geological map. [6]
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Sticky Note

This candidate gained 2 marks for this answer.  These two marks were given for the statement about the permeability of the bedrock geology and explaining why this has an effect.



Sticky Note

Using the structure given in the question would have helped the candidate to organise their answer This would have increased their chances of picking up marks as they would have discussed each of these bullet-pointed features.










(c) Refer to the geological map and geological cross-section (J-K).
The following conclusions are from a report into landslides in the Chesterfield area
"In addition to slope aspect, landslide development appears to be directly influenced by
* dip angle and direction of the bedrock
* bedrock type
* river erosion
* the formation of the superficial Head deposit.”

Evaluate the report’s conclusions with reference to the three landslides labelled A, B
and C on the geological map. (6]
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Sticky Note

This candidate scored 4 marks in total for this answer.



Sticky Note

Two marks were gained for the evaluation of the role of the Head deposit in the development of these landslides.



Sticky Note

The comment on the presence of shale wasn't specific enough to be worthy of credit.



Sticky Note

The other two marks for this answer were earned by identifying where river erosion had an effect on the landslides and then developing some detail about why that process can lead to mass movement.










(c) Refer to the geological map and geological cross-section (J-K).
The following conclusions are from a report into landslides in the Chesterfield area,

“In addition to slope aspect, landslide development appears to be directly influenced by
E———

| « dip angle and direction of the bedrock

1+ bedrock type

b« river erosion E
U « the formation of the superficial Head deposit.”

Evaluate the report's conclusions with reference to the three landslides labelled A, B
and C on the geological map. [6]
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michaelwalsh

Sticky Note

This candidate scored a maximum of 6 marks for this answer.  The organisation of the answer using the same structure of the question has clearly helped this candidate to address all aspects of the question.



michaelwalsh

Sticky Note

These four sections give a very comprehensive answer to the question.  This candidate gave more correct marking points than there were marks available to award.  Evaluative comments  throughout showed that they had fully engaged with the geology shown on the map and had thought carefully about the answer.
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Examiner
|
(c) Refer to the geological map and geological cross-section (J—K). o

The following conclusions are from a report into landslides in the Chesterfield area.

“In addition to slope aspect, landslide development appears to be directly influenced by
dip angle and direction of the bedrock

bedrock type

river erosion
the formation of the superficial Head deposit.”

Evaluate the report’s conclusions with reference to the three landslides labelled A, B
and C on the geological map. [6]
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CROSS-SECTION SHOWING THE GENERAL RELATIONS OF THE ROCKS
ALONG THE LINE (J-K) DRAWN ON THE GEOLOGICAL MAP

Matlock Gorge
(River Derwent) K

A

WJEC-EDUQAS A480U30-1A
ADVANCED GEOLOGY COMPONENT 3
JUNE 2022
Extract from Chesterfield Sheet 112 (Solid and Drift)
1:25000 (1 cm to 250 m)

Key:

SUPERFICIAL DEPOSITS

ARTIFICIALLY MODIFIED GROUND
-

Worked Ground: active or
/ disused quarries

NATURAL SUPERFICIAL DEPOSITS

Mass
Landslide deposits } Movement
Deposits

s Head: mainly clayey Freeze-thaw
sand, with rock fragments | Deposits

Alluvium: clay, salt, sand and
e gravel, brown and grey,
locally rich in organic material

Glacial
Deposits

Till: sandy clay, grey, brown,
N and red-brown, with rock
fragments (diamicton)

The Superficial Deposits listed above are
not necessarily shown in order of
superposition.

Geological boundary,
Superficial Deposits

Geological boundary,
Bedrock

Coal

—M—M— Marine band
Normal fault at rockhead,

———L——— crossmark on downthrow
side where known
———A—— Reverse fault, barbs on

hanging wall side

Mineral vein, mainly for lead

—-——L-—-— Fault with mineral vein,
crossmark on downthrow side

Inclined strata, dip in degrees
—+ Horizontal strata
2

Generalised dip of inclined strata,
dip in degrees

not to scale

Reproduced by permission of the
Director British Geological Survey
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UPPER CAREONIFEROUS

LOWER CAR/I%ONIFEROUS

Generalised Geological Column
(not to scale)

ROSSENDALE
FORMATION (Ros)

MARSTON
FORMATION (Mar)
> Mudstone, siltstone
with sandstone
bands

ASHOVER GRIT
(AsG) Medium to
coarse sandstone
and gritstone

s HEBDON
FORMATION (Heb)

BOWLAND SHALE

S FORMATION (BSh)
Mudstone, with thin

beds of siltstone

(Wdf)

EYAM LIMESTONE
FORMATION (EyL)

MONSAL DALE
> LIMESTONE
FORMATION (Mo)

BEE LOW
| LIMESTONE

FORMATION
(BLL)

WOO DALE

| LIMESTONE
FORMATION

(WDL)
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