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(d) Referto Figure 3c, Describe and explain how
= changes in atmospheric oxygen content
* changes in the rate of chemical weathering
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(d) Refer 1o Figure 3c. Describe and expiain how
*« changes in atmosphenc oxygen content
* changes in the rate of chemical weathering
* major glaciations and meteorite impacts

sing 630Ma may have led to the ‘Cambrian Explosion’ [6 QER]

Qe centr ‘OXJ‘?C'\ Cbn{a‘ab i1 #‘4 A

/\alj SIOWIM ¢Cn fl_ill'lb’ or ,\q,//.‘m . 7 |
qu,_r&, gaet il Gomeleted il e popkien
0*&;4/‘, M"M'S _ (’ﬁvl’d A’ Alg?C" + oA
(vr-Nu G ‘ﬂwy Buvt A ensir b recpire

= (Clencs! Leathenag ol Jlo fe Lac b
gn olb Fm Lt -H-c {mﬁzwf weahles 8, ~opl

Pt pacle l?mslaw pery esy  Lopy o s A
Mohe gyt and bt Samt  fui s

annals S'%U(ﬁb fadd & GCOs ecpskeleton ,eas:eg |

fo prokd fhonseh , emien (Ao offpnay el
o eter  Speaes

- Bese F mebyg fo @ ol e,
)(4 Loles LS a Sork ay Pmees| G,
fk At ks g ndvek £ eaylha 4
Phols get bgen . Apeals st Dol ub! fy

}: 69 A‘cgpn + AUT CDf\ﬂ[e" Oitr + Gl/fj\

aﬂa l;\

only











Marks Available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
@) ® Cephalon (1)
Genal spine (1) 2 2
(i) No mark for stating student is most likely incorrect.
Any three x (1) from:
e unlikely because eyes on top of body
¢ unlikely because poorly developed glabella
¢ unlikely because presence of genal spines
o reference to role of few thoracic segments
o reference to role of large pygidium 3 3
¢ unlikely because flattened
o credit reference to role of streamlined shape
e possible because of small size
e not sure as trilobites are extinct
e correct explanation of one morphological adaption
(b) Any three x (1) from:
e Dbilateral symmetry
e segmented body / thorax / thoracic segments
e clear ‘head / tail
e presence of ‘cephalon’ 3 3
e axial region
o flattened appearance
e streamlined
(© Any two x (1) from:
e sudden appearance
o of ‘hard parts’ 5 2
e and organisms such as trilobites, brachiopods etc.
e increase in diversity/ number of species/ number of fossils

© WJEC CBAC Ltd.






Question

Marking details

Marks Available

AO1

AO2

AO3 Total

Maths

Prac

(d)

Indicative content

Oxygen

Description: Increase in atmospheric oxygen content
Explanation: Facilitated rise of carnivores — higher metabolic
rates/ elaborate food webs/ defence strategies including hard
parts/ increased rates of evolution/ evolution of new animal
groups

Chemical weathering

Description: Increase in rate of chemical weathering
Explanation: Released ions by oxidation etc/ used to develop
first mineralised skeletons/ of calcite etc. Chemical weathering
adds more nutrients to oceans allowing more metabolic
processes/building bigger bodies

Glaciations - meteorite impacts

Description: Glaciations/ meteorite impacts led to mass
extinctions

Explanation: Rapid and dramatic environmental catastrophes
allow for subsequent rapid diversification of life/ new recovery
fauna/ innovation and development of new animal groups/
competition and selective processes following obliteration of
previous ecosystems

5-6 marks

There is a clear response which describes all three of the
prescribed aspects. Most or all of the evidence is interpreted
competently. Salient explanations are provided for the effects
of at least two of the prescribed aspects.

There is a sustained line of reasoning which is coherent,
substantiated and logically structured. The information
included in the response is relevant.

© WJEC CBAC Ltd.






Question

Marking details

Marks Available

AO1

AO2

AQO3

Total

Maths

Prac

3-4 marks

There is a clear response which describes at least two of the
prescribed aspects. Some of the evidence is interpreted
coherently. Partial explanations are provided for the effects of
at least one of the prescribed aspects.

There is a line of reasoning which is partially coherent,
supported by some evidence and with some structure. Mainly
relevant information is included but there may be some
irrelevant information or minor errors.

1-2 marks

The response describes at least one of the prescribed
aspects. The evidence is discussed with only rather superficial
comment and there is a lack of relevance in places. Very
limited/no explanations are provided.

There is a basic line of reasoning which is not coherent,
supported by limited evidence and with very little structure.
There may be significant errors or the inclusion of much
irrelevant information.

0 marks
No attempt made or no response worthy of credit

Question 3 total

16
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Sticky Note

Summary: There is a clear response which describes all three of the prescribed aspects. Most or all of the evidence is interpreted competently. Salient explanations are provided for the effects of all three. There is a coherent, substantiated, and logically structured line of reasoning, and the information is relevant.




Sticky Note

Full 6 marks awarded for this question 




Sticky Note

Correct description of the increase in atmospheric oxygen; percentages have been included although this is not required for the mark 




Sticky Note

Correct explanation of the effect of increased atmospheric oxygen; the candidate has suggested an impact on the food webs and development of new organisms 




Sticky Note

Correct description of the increase in chemical weathering




Sticky Note

Correct explanation of the effect of the deglaciation i.e. the release of nutrients 



Sticky Note

Correct description of the occurrence of a deglaciation event 



Sticky Note

Correct explanation of the effect of the increased chemical weathering; the candidate has indicated that the improved availability of CaCO3 allowed the development of mineralised skeletons 
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Sticky Note

Correct description of the increase in atmospheric oxygen; percentages have been included although this is not required for the mark 




Sticky Note

Some confusion here about whether life was in the oceans or on land



Sticky Note

Correct description of the increase in chemical weathering




Sticky Note

Correct explanation of the effect of the increased chemical weathering; the candidate has indicated that the improved availability of CaCO3 allowed the development of mineralised skeletons 




Sticky Note

Insufficient description or explanation of either glaciations or meteor impacts 



Sticky Note

3 out of 6 marks awarded for this question
A description has been provided for two of the aspects with a sufficient explanation for one of them  











(d) Refer to Figure 3c. Describe and expiain how

« changes in atmosphernc oxygen content
* changes in the rate of chemical weathering
* major glaciations and metearite impacts E

sirg 630Ma may have led to the ‘Cambrian Explosion’ [6 QER]
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Sticky Note

Summary: There is a clear response which describes all three of the prescribed aspects. Most or all of the evidence is interpreted competently. Salient explanations are provided for the effects of all three. There is a coherent, substantiated, and logically structured line of reasoning, and the information is relevant.




Sticky Note

Full 6 marks awarded for this question 




Sticky Note

Correct description of the increase in atmospheric oxygen



Sticky Note

Correct explanation of the effect of increased atmospheric oxygen; the candidate has suggested the development of new complex organisms 




Sticky Note

Correct description of the increase in chemical weathering




Sticky Note

Correct explanation of the effect of the increased chemical weathering; the candidate has indicated that the improved availability of CaCO3 allowed the development of mineralised skeletons 




Sticky Note

Correct description of the occurrence of a deglaciation event, and correct explanation of the effect of the deglaciation i.e. the release of nutrients 










10

(c) Figure 3c shows changes in faunal diversity during the late Precambrian and Cambrian
and some possible causes of these changes in faunal diversity.
Atmospheric oxygen| Relative rate of Glaciations and
- - - content (%) chemical weathering| meteorite impacts
S | Relative diversity 0 5 10 low  high
E I I | —
Ma %
540- o I
550+
560+ )
570+ (%4
C "
.8
5801 & L
1S
®
5901 3
a
6004 2
©
610+
620+
630+
Ke animals with [/ Ediacaran soft-bodied
y hard parts /J fauna multicellular
animals
BN major “ meteorite
glaciation © impact

Figure 3c

Refer to Figure 3c. Explain what is meant by the term ‘Cambrian Explosion’.

Examiner
only
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(d) Refer to Figure 3c. Describe and explain how
e changes in atmospheric oxygen content
* changes in the rate of chemical weathering
* major glaciations and meteorite impacts

since 630 Ma may have led to the ‘Cambrian Explosion’. [6 QER]

Examiner
only
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IElammar

(b) Describe the geological history of the area represented on Figure 4. Write your answer o
In full sentences in age order. [6 QER]
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TE samane

(b) Describe the geological history of the area represented on Figure 4 Write your answer -

in full sentences in age order. [6 QER)
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(b) Describe the geological history of the area represented on Figure 4. \Write your answer
in full sentences in age order, [6 QER]
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Question

Marking details

Marks Available

AO1

AO2

AQO3

Total

Maths

Prac

(@)

Pluton (1)

Any two x (1) from:

large

circular outcrop pattern
discordant
metamorphic aureole

(b)

Indicative content

Phase 1

Deposition of fine-grained parent rock

Low grade regional metamorphism

Folding and NE-SW compression

Phase 2

Deposition of greywacke, shale, chalk, orthoquartzite
Folding and N-S compression

Phase 3

Intrusion of pluton and contact metamorphism
Thrust faulting and NE-SW compression
Phase 4

Uplift, erosion and unconformity

Deposition of conglomerate

Intrusion of dyke

Present day weathering and erosion

© WJEC CBAC Ltd.
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Question

Marking details

Marks Available

AO1

AO2

AQO3

Total

Maths

Prac

5-6 marks

There is a clear response which comprehensively describes
all four phases of the geological history of the area in
chronological order. Most or all the aspects on the map are
interpreted competently. Igneous, sedimentary, metamorphic
and structural processes are all included.

There is a sustained line of reasoning which is coherent,
substantiated and logically structured. The information
included in the response is relevant.

3-4 marks

The response which describes at least three phases of the
geological history of the area in a reasonable chronological
order. Some of the aspects on the map are interpreted
coherently. Most of the igneous, sedimentary, metamorphic
and structural processes are included.

There is a line of reasoning which is partially coherent,
supported by some evidence and with some structure. Mainly
relevant information is included but there may be some
irrelevant information or minor errors.

1-2 marks

The response describes just one or two phases of the
geological history of the area in a reasonable chronological
order. Aspects on the map are discussed with only rather

superficial comment and there is a lack of relevance in places.

A few of the igneous, sedimentary, metamorphic and
structural processes are included.

There is a basic line of reasoning which is not coherent,
supported by limited evidence and with very little structure.
There may be significant errors or the inclusion of much
irrelevant information.

0 marks
No attempt made or no response worthy of credit

© WJEC CBAC Ltd.
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Marks Available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
(© ® Values seen inserted into equation (1)
Correct answer to any sig. fig. e.g. 543.5640536 (1)
Correct answer to 3 sig. fig 543 Ma (1) 3 3 3 3
(i.e. if correct answer to more than 3 sig figs = 2 marks max)
(i) Any three x (1) from:

e Jlocation 1 found at the edge of the pluton / closest to

country rock / chilled margin
e igneous body cooled/ solidified quicker at location 1
¢ blocking temperature achieved earlier at location 1 3 3
e radiometric ‘clock’ set earlier at location 1
e multiple injections of magma — younger intrusive episode

at location 2
Question 4 total 3 6 6 15 3 9

© WJEC CBAC Ltd.
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lEummar

(b) Describe the geological history of the area represented on Figure 4. Write your ans & | o
In full sentences in age order. [6 QER]
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Sticky Note

Intrusion of dyke J of Phase 4




Sticky Note

Deposition of conglomerate of Phase 4




Sticky Note

Thrust faulting of Phase 3 




Sticky Note

Phase 1 slate deposition in the wrong place in the chronological order



Sticky Note

Intrusion of pluton K of Phase 3 




Sticky Note

Sedimentary units of Phase 2; sedimentary rocks are listed in the correct order




Sticky Note

Folding of sedimentary units of Phase 2



Sticky Note

Candidate awarded 4 marks out of 6 marks for this question
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Sticky Note

Summary: the candidate has mentioned a process from each of the four phases, with 3 phases in the correct order. They have given an indication of the correct order of sedimentary deposition, but have not provided any structural orientation information for any of the deformation events. Therefore the candidate was awarded marks in the upper half of the 3-4 marking band. 



Sticky Note

Information not relevant for credit 










(b) Describe the geological history of the area represented on Figure 4. Write your answer -
in full sentences in age order. [6 QER]

v You hgel4 rog/‘ un (¢ J:I:"SS %—er £
Gheoly &y T [T CU /2,
2"'{’/ G;ﬁ@,/ /UC& (écc,%,
#lext (S the ng O/bl&,a/“em g [T Oe
the fault thar cutsS throegh z'maa;’@
bgdlj K anel__the folded o vnits.
u’r‘ fQUHD(g NE)F
a8 (t s ’("%rowh hoth ﬂg?ﬁ:ﬁ(zg&
4,4@&4—1 hooley an_ “Fr (
rock™ UA (TS pafter the
f efe fault | {he pPLUtONTYS Eae Tek
6 o8 k(S ASNDs Al ¢ with
the L& o oty eck,; hiAt
(S &HI (vt 29 The Ffavlt- /rext
(S The Chlk, Orthoduartz e

The
{gseﬂ—g are_ ere Atformed,
late S tThe ozd%famfé(%»
(theg peen v pthrown b
e mult te the Cu ¢.

=




Sticky Note

Candidate awarded 4 marks out of 6 marks for this question 




Sticky Note

Intrusion of dyke J of Phase 4




Sticky Note

Deposition of conglomerate of Phase 4




Sticky Note

Thrust faulting of Phase 3 




Sticky Note

Intrusion of pluton K of Phase 3 




Sticky Note

Sedimentary units of Phase 2




Sticky Note

Formation of slate of Phase 1 




Sticky Note

Summary: the candidate has mentioned a process from each of the four phases, in the correct order. However, they have not given an indication of the correct order of sedimentary deposition, nor have they provided any structural orientation information for any of the deformation events. Therefore the candidate was awarded marks in the upper half of the 3-4 mark band. 











(b) Describe the geological history of the area represented on Figure 4. \Write your answer
in full sentences in age order, [6 QER]

Secli mentarg  porh  (ementok e [on 0
SLJo {-i,—\ Chelle . Jrey w-?’% ‘7-r Comloevole

4+ pASfort o pprth |
H-m {/0‘00»\6 M}w't, el‘\eo @5 ? PIU}"'\ )Jw,lcs it
g)»olﬂ dwl‘hb [ot k
U‘A va‘on (TGU{&) O mel-omrfl avreole ,

ﬂ.'} glowlg C(,nFMl' )vwfamp yl,sox ﬂ{ D

S‘b}*’ (110 Gﬂa}w/ cte

l. C/\y lMV‘“? l( /61/?)@ vp  aad Cq&eaécd
Form t
Z. Iolx ;"Uf"“'] s hein [ ,@\: ¢ v Sa [&e
,t /.; Cqu’l 3 Slate
posse L‘) L-lla‘:w f;. ﬁ,,,..‘
Cong bnem\c ” ﬂ"‘t’ wn Cler- .
L Igl\% yabrdion f?)ms HOA Corbect  pehe M,pL
e S'\u,f Country ot g forra 0(’“\0¢wf‘l(t
5 /Lélj rfL'\l‘\ J r'?C(’ﬂ“) pbﬂwgﬂs&(f.;l ard o

hew o‘ﬂ F.,)ms Hvev it E

=

Examine:

=
0
o

055
b




Sticky Note

Some mention of the sedimentary units of Phase 2, although conglomerate is incorrectly listed amongst them, as is 'mudstone in the north', suggesting an amalgamation of Phases 1 and 2 here. The other units mentioned are not in the correct chronological order either. 



Sticky Note

Indication of the intrusion of pluton K of Phase 3. Incorrect country rock listed. 



Sticky Note

Some mention of the metamorphism of Phase 3 caused by the pluton, but incorrect sedimentary and metamorphic rocks suggested. 



Sticky Note

Points 1-4 repeat some of the initial points with the same misconceptions. 



Sticky Note

Dyke J of Phase 4 intrudes the area. 



Sticky Note

Summary: The response describes two phases of the geological history of the area in a reasonable chronological order. Aspects on the map are discussed with only rather superficial comment and there is a lack of relevance in places. A few of the igneous, sedimentary, metamorphic and structural processes are included. 2 marks awarded for 2 phases mentioned. The sedimentary units have not been listed in the correct order and there is no indication of any structural orientation information. 



Sticky Note

2 out of 6 marks awarded. 
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4. Figure 4 is a geological map.

N
location 1: rock
dated as 550 Ma
location 2
Key: 0|_._|5
km
. igneous body J chalk - ... | shale
\7\/\1 igneous body K orthoquartzite ° , ° J conglomerate
slate -| greywacke Faebe thrust fault dipping at
- *«J.-F 20°NE with downthrown
--m-- edge of metamorphic A dip of bedding side indicated
aureole

<+ horizontal bedding
— dip of foliation

Figure 4

Refer to Figure 4.

(@) State the type of igneous body (pluton, dyke, sill, lava flow) represented by igneous
body K. Give two pieces of evidence to support your answer. [3]

Type of igneous body

12
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(b) Describe the geological history of the area represented on Figure 4. Write your answer
in full sentences in age order. [6 QER]

13
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‘c) Figure 6¢ is a mode! 1o explain why oxygen isotope ratios (0. ""0) obtained from coral
skeletons vary according 1o seawaler lemperature
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Figure 6¢

Refer to Figure 6¢. Explain why oxygen isctope ratios ('°0.'°0) obtained from coral |
skelitons vary according to seawater temperature. (3]|
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Figure 6¢ is a modal 1o explain why axygen isolope ralios '0:™0) obtained from coral
skeietons vary according to seawater tlemperature
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Figure 6¢

Refer to Figure 6¢. Explain why oxygen isotope ratios ('*0:'°0) obtained from coral

skeletons vary according to seawater temperature
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{(c) Figure 6¢ is a model to explain why axygen isotope ratios ('O '“0) obtained from coral
skeletons vary according 10 seawater lemperalure
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Figure 6c
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Refer to Figure 6¢. Explain why oxygen isotope ratios ('80:'50) obtained from coral \
skeletons vary according to seawater temperature. (3]
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Marks Available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
@) ® Any three x (1) from:
e majority between the tropics
¢ most between 30°N and 30°S of equator
¢ shallow/coastal seas 3 3
e majority temperatures > 20°C
e around mid-ocean islands
o credit ref to geographical locations e.g. more on E of map
(i) Valid if principle of uniformitarianism holds (1)
Any one x (1) from:
¢ indicates that UK was in a tropical/southerly /lower latitude
during the Silurian
¢ limestones form in tropical conditions 2 2
e corals form in tropical conditions
e corals in Silurian may have tolerated different conditions
o different climatic zones in Silurian compared to today
e coral groups present in the Silurian may be extinct now
(b) ® Any two x (1) from:
e corals use dissolved carbonate ions (containing oxygen) in
seawater 5 5
¢ to secrete their skeleton of calcite/aragonite
e 180/%Q in coral skeleton same as ancient seawater
(i) -3.63t0 -3.67 (1)
-4.05t0 -4.12 (1) 2 2 2 2
(i) | Range of candidate values to (c) (ii), or the subtraction of the
range (1)
Range + 0.18 (1) 2 2 2 2
expect answer typically between 2°C and 3°C

© WJEC CBAC Ltd.
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Question

Marking details

Marks Available

AO1

AO2

AQO3

Total

Maths

Prac

(c)

Any three x (1) from:

180 heavier than 60

during evaporation of seawater 60 evaporated more
easily

in cooler climates (precipitation reduced) 6O not returned
to seawater / removed from area / less 180 in seawater
hence 180/180 in seawater increased

in warmer climates (precipitation increased) €O returned
to seawater / more 180 in seawater

hence 180/160 in seawater decreased

180/180 decreased in coral skeletons from 1800-1990 thus
seawater temperature increased

Question 6 total

14

Paper Totals

29

39

22

90

12

35

A480U20-1 EDUQAS GCE A Level Geology - Component 2 MS S22/CB
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‘c) Figure 6¢ is a mode! 1o explain why oxygen isotope ratios (0. ""0) obtained from coral
skeletons vary according 1o seawaler lemperature
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Figure 6¢

Refer to Figure 6¢. Explain why oxygen isctope ratios ('°0.'°0) obtained from coral |
skelitons vary according to seawater temperature. (3]|
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Sticky Note

The candidate has not referred to the effect of the climate on the 18O:16O ratio in seawater, therefore no marks have been awarded.



Sticky Note

The candidate has not specified what is evaporating 'more'.



Sticky Note

0 out of 3 marks awarded for this question.










Figure 6¢ is a modal 1o axplain why axygen isolope ralios 0™ 0) obtained from coral
skeietons vary according to seawater tlemperature
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Figure 6¢

Refer to Figure 6¢. Explain why oxygen isotope ratios ('*0:'°0) obtained from coral
skeletons vary according to seawater temperature [3)
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Sticky Note

Candidate awarded the full 3 marks available for this question 




Sticky Note

This part of the candidate's answer is incorrect, they've clearly mixed up the 16O and 18O. 




Sticky Note

A contradiction of the candidate's first point, but nevertheless correct. They have indicated that 16O is 'more' likely to evaporate. If they had implied that only 16O evaporates this would not have been awarded a mark. 




Sticky Note

The candidate has correctly described the effect of the climate on the 18O:16O ratio in seawater; i.e. warmer climates associated with lower 18O:16O ratios




Sticky Note

The candidate has correctly explained that it is the return of 16O which affects the overall seawater ratio. 











{(c) Figure 6¢ is a model to explain why axygen isotope ratios ('O '“0) obtained from coral
skeletons vary according 10 seawater lemperalure
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Refer to Figure 6¢. Explain why oxygen isotope ratios ('80:'50) obtained from coral \
skeletons vary according to seawater temperature. (3]
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Sticky Note

The candidate has correctly described the effect of the climate on the 18O:16O ratio in seawater; i.e. warmer climates associated with greater 16O return through precipitation. 




Sticky Note

Candidate awarded 2 out of 3 marks available for this question.
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number
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Sticky Note

The candidate has correctly described the effect of the climate on the 18O:16O ratio in seawater; i.e. colder climates associated with lower levels of 16O return through precipitation.










22

Examiner

|
c) Figure 6¢ is a model to explain why oxygen isotope ratios ('80:'®0) obtained from coral |
g y OXyg

skeletons vary according to seawater temperature.

, .16
louds enriched in 160 water enriched in ~O removed
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rates of
precipitation

of seawater

evaporation \ much reduced

, .16
clouds enriched in O

water returned to sea

evaporation
of seawater l high rates of precipitation—evaporated

higher seawater temperatures warmer climate

Figure 6¢

Refer to Figure 6¢. Explain why oxygen isotope ratios (®0:'°0) obtained from coral
skeletons vary according to seawater temperature. [3]
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