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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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(@) The Spence Deposit has been estimated to have recoverable reserves of 231 million Sy
tonnes (Mt) of sulphide copper (Cu) ore at an average concentration of 1.18 % Cu.
» the maximum amount of recoverable copper (Cu) in tonnes (Mt) from this
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(i) For one environmental problem that might be caused by the extraction of the
Spence Deposit:

2. Suggest a suitable planning control that could be used to limit the adverse

effects of this problem. [4]
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(b) The Spence Deposit was located by geochemical prospecting of groundwater.

Refer to Figures 1a and 1b.

() Explain why the groundwater in the conglomerate on Figure 1b flows to the west.
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(i) Explain why the copper concentrations in groundwater are anomalously high at

Location A on Figure 1a.
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(i) Explain the low concentration of copper in groundwater at Location B on Figure 1a,
despite the groundwater flow in the conglomerate being towards the west. [3]
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(c) Explain why prospecting techniques ¢ ical groundwater survey were o
considered to be less effective in locating the Spence Deposit. [3]
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Thematic Unit 2 — Geology of Natural Resources

Question 1

@ @)

(ii)

(i)

() ()
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SECTION A

231 x0.0118 (1) = 2.725 Mt (1)
Accept 2.7-3.0 or 2,700,000 — 3,000,000 tonnes only if units are given

Description

large hole / visual impact (1)

steep/deep orebody (1) low grade of ore (1)

large quantity of waste material (1) quantified (1)

unstable waste tips (1) leached metal from waste tips (1) AMD (1)
interference with water table (1) pollution/contamination (1)

Only credit one problem + development

Explanation

bunding/banks built around site (1) shields from view (1)

uses waste material/overburden (1)

use waste rock as an aggregate (1)

vegetate waste tips (1) treat run-off water for contamination (1)
seal waste tips to prevent leaching (1)

divert water flow (1) filter for particulate waste etc (1)

Credit other reasonable answers

water table/top of bedrock inclined to west (1)

inside the limit of mineralisation (1)

values highest above orebody (1) Cu-rich groundwater flows to the surface (1)
groundwater flows through fracture zone (1) high secondary permeability (1)
warm water from depth dissolves more copper (1)

outside the limit of mineralisation (1)

fracture zone is more permeable than the conglomerate (1)

groundwater flow in conglomerate has little influence (1)

little dilution from groundwater (1) arid environment (1) little groundwater flow (1)
copper not as soluble in colder groundwater (1)

copper deposited before it reaches location B (1)

no surface outcrop or landscape feature (1)

can’t be found by mapping or remote sensing (1)

no density anomaly (1) as ore concentration is low (1)

gravity survey won't identify it (1)

copper is not magnetic (1) magnetic survey can’t detect it (1)
orebody is narrow (1) unlikely to find it just by drilling (1)

not used for initial prospecting (1)

desert environment (1) no vegetation to sample (1)

water passes through the orebody (1) Cu soluble in (warm) water (1)
water rises to surface (1) easy to sample across an area (1)
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(@) The Spence Deposit has been estimated to have recoverable reserves of 231 million
tonnes (Mt) of sulphide copper (Cu) ore at an average concentration of 1.18 % Cu.

> the maximum amount of recoverable copper (Cu) in tonnes (Mt) from this
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(i) For one environmental problem that might be caused by the extraction of the
Spence Deposit:

1. Describe the problem.

2. Suggest a suitable planning control that could be used to limit the adverse

effects of this problem. [4]
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(b) The Spence Deposit was located by geochemical prospecting of groundwater.

Refer to Figures 1a and 1b.

() Explain why the groundwater in the conglomerate on Figure 1b flows to the west.
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Location A on Figure 1a. [2] Q
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(iif)  Explain the low concentration of copper in groundwater at Location B on Figure 1a,
despite the groundwater flow in the conglomerate being towards the west. [3] /
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Sticky Note

Confusion about calculating a percentage. A simple check on the answer would help.



Sticky Note

The student needs to consider the permeability of the rocks.
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Sticky Note

The student has discussed geophysical techniques but needs more breadth or depth.






















SECTION A

1. Figure 1a is a map of the Spence Copper Deposit in the Nevada desert, U.S.A., showing the
concentration of copper (Cu) taken from groundwater samples in parts per billion (ppb). Figure 1b
shows a model of the Spence Deposit along the line of cross-section shown on Figure 1a.
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(@ The Spence Deposit has been estimated to have recoverable reserves of 231 million
tonnes (Mt) of sulphide copper (Cu) ore at an average concentration of 1.18 % Cu.

(i) Calculate the maximum amount of recoverable copper (Cu) in tonnes (Mt) from this
deposit. Show your working. [2]

(i) For one environmental problem that might be caused by the extraction of the
Spence Deposit:

1. Describe the problem.

2. Suggest a suitable planning control that could be used to limit the adverse
effects of this problem. [4]

(b) The Spence Deposit was located by geochemical prospecting of groundwater.
Refer to Figures 1a and 1b.

(i) Explain why the groundwater in the conglomerate on Figure 1b flows to the west.

[1]

(i) Explain why the copper concentrations in groundwater are anomalously high at
Location A on Figure 1a. 2]

(i)  Explain the low concentration of copper in groundwater at Location B on Figure 1a,
despite the groundwater flow in the conglomerate being towards the west. [3]
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[
(c) Explain why prospecting techniques other than a geochemical groundwater survey were o

considered to be less effective in locating the Spence Deposit. [3]
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Question 2

SECTION B

(@) Describe the geological factors that favour the formation and accumulation of
large scale oil and gas reserves.

(b) Evaluate the use of seismic surveying techniques to identify potential traps for
hydrocarbons (oil and natural gas).

(a)

© WJEC CBAC Ltd.

[25]
Source rock — clay/shale organic content
Reservoir Rock — porosity/permability (sandstones)
Cap rock — impermeable clay/shale
Depth — temperature and length of time buried
Traps — anticline, fault, unconformity, salt domes

All factors must occur in correct sequence for economic accumulations of
hydrocarbons.

Credit reference to examples

Can use technique to search a wide area and can find structures that don’t
have a surface outcrop/deeply buried on land or at sea.

Can narrow areas for further investigation

Very useful for finding structures that may contain petroleum

However it cannot determine whether hydrocarbons are present in a potential
trap even if the structure and geological sequence are suitable.

There is a need for further geological investigation to locate oil (drilling &
downhole logging)

Credit diagrams and examples.

Must evaluate for access to full marks.
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(@)

(b)

SECTION B
Answer one question only.

Write your answer in the remaining pages of this booklet.

Describe the geological factors that favour the formation and accumulation of large scale
oil and gas reserves.

Evaluate the use of seismic surveying techniques to identify potential traps for hydrocarbons
(oil and natural gas).
[25]

© WJEC CBAC Ltd. (1215-02) Turn over.

1215

020005










L.
¥

be". Lm\\t Cruironman "rs anz{'c

’

o4

) 1(a.h§3(g;g_.‘¢..\ 4 (%Sfess ton T s e .

”7F°~*wd¥scﬁf‘=m(w-s"

' Ml‘( . b“’c’“'”‘ P[‘”“ 0 i I it e

4 Pc“t. —_— 'l\‘)n"tg —_— \g Lu\,m Wows —_— c.n“-.reg(te .

: C.Ornpcz.cl'l on e(ou:&ses .

Conl  degesibs  fom i lagical | Condibions  ashve

e is o an ebuadence in o olab  omalbee

a1

onetec ean lee  leucted "“’“’l“"‘é‘t_‘}“‘“‘
mwlé‘“ﬂﬂ““ﬂaﬂ oza OC SOEOREE s

/’L S‘Mmo:jfl“—“-*w‘o‘ff‘m

Joccoding Mo o degesil  awes  end  maibain &
oo el of  Ou kg heceds ab o

WLl ’Le’“ Jr’“ 2k t“"”“’“"“ﬂ“... Mcised in M
UK i My Ceboriferss, end  dw to fasheabions

nseo»‘u‘* ,mulbiole Goal  seame  were srentel

@ WJEC CBAC Ltd. (1215-02)

vetre | deposibed e Rgession

mﬂ*ﬁf&‘wmees‘%’"‘“ﬁ‘"&

Examiner
only






%"\H‘ngtﬂmdc\ fﬁEQ“—L

Ogmere

o Gondsbone wf*‘*““ﬁ”*““

'“0\~ b 2. } ALY Rqrecgion |~ ceoforle

-"“""I

0(

e amde  emel C°*’“:°‘“~°~ L‘J"\l“el“’{ oraeenr

LSnd

e

,,.,..h«;o,u

Llevel

. M«suse D Seetl L ISA il endego

or el
UL QU OO VORI S Mg o

ffoclum/m&m would | Men | Feonsqess

(ellrs sl OIS o sl \LWQL,,j""""“"“"""'

wiformg Lmoh ism mmhd%bw thl

SeOmR

COV"?"*L(wesM(ov\K*O{jMo’MﬂE)
Sppet o0 oglebile U0 Gababeace  saeh ax

B D e'"/e‘-‘*»”“j behind _‘jl‘ Jtoeta

Ca('borw

can. Yo cgraded . en. bes  much  compacio
i e etamorphic J fovces.... foo f"“‘*‘»f’

@"“ijenpml‘s chcl i aceas  WKe
\rew wfzmul,; mx\ e -

5(0-::\& e S5 ‘L&‘M[“S““”& tes

o b@‘»gwcalmifm“y

Examin
only

© WJEC CBAC Ltd, (1215-02) Turn nvar





el el bew ) beee) wibiglsd e ege
Leve‘sv( p(essm MH““ be K emo\mé et e

omd o esllaked o ganeke oy burned  Gopeored

en -

b anheesile  which i almest g, Heos o

flctﬁvtc‘\s ?tm* I o e
‘««wmeaﬂd*fecum‘o*’”ﬂe‘
ko be compressed R eduee A el

2. 3 .
C‘e“i“zj'(-w\ MQ@?J i i

s @ng i e e (s L O ""”’L'“"“,
. ...‘"““"“*r Cooly sudface Vuballowe

(Mc&nb\qssui M{@\ S‘m\dw“

22 \huut A\‘\'-"‘C\' S‘TLLE&M‘-E& on go“f&{
‘SQLQ\\\ \re_ M%b es - ‘i F(m (Q_A
= \;\IAS t\[e ui‘ws-_ -

g :&r\-e.('u..g InYEUG ion Cown Le seen,

© WJEC CBAC Ltd. (1215-02)

Examiner
only






/{/

intceduc ban

?i'""'"'""'"""""'I:I};ﬁﬁtﬁﬁﬁfﬁfﬁffﬁﬁff'

CB(L
!(QU tLg_S

ﬁm[" teol

L Sakellites

ko

o<

wiere

emole

end

fe

'MPO"WLC‘L

\atml(: he vilen

-

ok

B e

WS

QGex k\’.‘a\.lh

(Csoucses

ks

Lodailil

HFansmiled

Geolegreal o T

Luakd

_and

(of 2L

hC\.hsmu

raawa Q-mud

fFruC‘Wes / e

.o o

V\ﬂ\lﬁﬂll‘.ﬁ.l l

ok o sl

\’f:UeCL

F

allowg ...

\
SlS

C(ou.s

o

® WJEC CBAC Ltd.

{ geslogieald

5‘3"50‘:‘:)
Q"-“-‘d;f

v‘\'\o r{,

So«\e‘ Ve femole

a'l
Lk s

enclysing

U\{

OQ-L\.QLL&\

collecked

(1215-02)

M(}.Pf i n G
b PRl

(ESOU-A"SQS.  oure

opspulec L..:.JL H’*

Sengoring

i ?kout

A

é\l@ os l‘.(
; 0(

(}.(Ea -(c,u

CCOmami ¢

ks
e

c..\kd

.?.L Ve

6&.1’3“ \-e_g

Ceuin

Gesepbo T,

'('octs

el

i

t.‘f‘-ﬂ.!d f

er

('l

c\}.uck

|

s

ce,(fcun

i, P (

CLL(.‘ (}"\ﬂ

(“M-r

Ccuw

pest

mnat E(L‘O-[s

wen &\\OWL Sissnsenssanits

oR(L |

6? A‘M S.(_'g_)(Q S'E%mwogg
Le

- oh ynivecsaly ..

Turn over.

Examiner
only





Q(‘wl;.xt@é
( Q.nt‘l.(_hf’l&\

aleady

Sauduces

Hc"’e“f

Geolegreal

Wide

ce( Li}.«.n

ok

C\."‘IOl

"ecbumcke-s R - A

QCIM Pc,_

3*&”'80@ Sedoiced

N i

t[mu an G.-r\cl

ceck ain e

C.L—LM o {

o hsyee ond | duamical | dake

M“‘?P‘\'j

[‘b\)

o mh\'\-w

W‘-Q" \""C’c&s o\

<o "'L?b..l"\le_‘s e

mre.

Ouu:..“ fecha “WS
ol .L\e

ofe S'H u,cLu.W,s

.L:‘-;]l.

© WJEC CBAC Ltd.

b gedleqy andenall  He  geownd

L &i m.'\mb

P ey O LR

} Wb s T

10

LnCon erm-fn € of” (e toum

e R G B

So.“
oLaA«.Lc_eo\
(io E;n ¢ ‘

(3(6\,.!’1(1‘

be

QYf) rﬁi‘ S

Hn: Q\M::j ll

CL(:.: o« le"'&

sheucluses

ledr\nv:‘\‘u_bs

od fo slelile

@tclcia\cq\

me.re

ol

\/\awe_qcr

doke, |

C.(‘J(,\tLLi o,

fl’OtkM C 1?.(_‘

W L’
»\skm
of

of

(CYQES Lis g

ig
o‘: '\aw

) "V\E’c" Lc\.f\t,.g

l'(&fls- \aemu\ “nf.

(1215-02)

“"??li?fﬁﬁffﬁjfﬁf

ond Geochemicel

V"lQ(‘E

fewl.g L(

it DG R
QCL"LFQ‘Q n\-aﬂ Aesseranssssassasanesaianes

wmew%\“

NLU-V\
("""'oré"""\‘_"}

Examiner
only























Question 3

(a) Describe the formation of coal deposits.

(b) Evaluate the use of the following techniques in the exploration of mineral/and or
energy resources:

(a)

(b)

© WJEC CBAC Ltd.

(i) geological mapping
(ii) remote sensing
[25]

Swamps, plant material, hot and wet - maximum vegetation growth.

Warm - luxuriant growth

Fresh water - vegetation (indicated by freshwater bivalves), tropical.

Quiet - material not swept away.

Stagnant - rotting not complete.

Sinking - continued deposition.

Rapid burial, exclude oxygen/anaerobic, minimise rotting.

Burial raises temperature and pressure conditions.

Time factor.

Coalification proceeds from partially decomposing vegetable matter such as
peat, through coal rank - lignite, bituminous coals to the highest grade of
anthracite.

During this process, the percentage of carbon increases, and volatiles and
moisture are gradually eliminated.

General - The appropriate method depends upon the geometry and physical
properties of the resource. Evaluation involves advantages and
disadvantages of technique. Case study examples credited.

(i) geological mapping
Field work based — direct observation using trained geologists.

Advantages:

High level of accuracy to pinpoint resources at the surface prior to
exploitation Can be very detailed — good to assess problems of
exploitation and viability of resource Samples can be collected for
accurate analysis

Disadvantages:

Labour intensive and time consuming Structural trends obscured on
small scale Accuracy depends upon sample points and interpretation
Possible problems of access in remote areas and lack of outcrops

(i) satellite remote sensing

Radiation is absorbed and reflected in different ways by different
materials (rocks, soils and vegetation)

Materials emit different types of radiation depending upon temperature
and chemistry

Reflected radiation of several wavelengths (some in visible spectrum),
and displayed as a visual image.

Suitable for major metalliferous deposits (e.g. copper, iron)

46
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Advantages:

Provides a large scale image relatively cheaply without need of
fieldwork Inaccessible areas studied easily Large scale structures
show up which might be missed in the field. Satellites are generally in
place — only need to buy image required

Disadvantages:
Used for only basic reconnaissance. Colours can be misleading

Must evaluate for full marks.
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Sticky Note

A well-written essay that covers all the main points with substantial evaluation. More detailed discussion of coal maturation would improve it.






















SECTION B

Answer one question only.

Write your answer in the remaining pages of this booklet.

(@) Describe the formation of coal deposits.

(b) Evaluate the use of the following techniques in the exploration of mineral and/or energy

resources.

(i) Geological mapping
(i) Satellite remote sensing
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Question 4

“Sedimentary processes can produce metalliferous ores and non-metallic minerals of
economic value.”

Evaluate this statement with reference to the processes of formation of these resources.

[25]

Metalliferous ores: reference to placer deposits (e.g. gold), residual deposits (e.g.
bauxite) and precipitated (e.g. lithium deposits) weathering (e.g. Malachite & Azurite).
Processes concentrating metals into economically viable deposits.

Non-metallic minerals: chemical weathering (china clay), precipitation (barite) and
clastic processes (sand & gravel)

Credit examples given and discussion of processes
Breadth v depth

Must evaluate the role sedimentary processes play for full marks

© WJEC CBAC Ltd.

47










4) Loagres  ooirh S Spapemens, A Loage  oF L
Ol pansiC . Sed \meatac, preCedres Can  (Caf fo  phr
Formation BF A ariels of  OT2I . roRfgllic awd
020 ontballic, Koagt  bape LCenpmc Colge. . .

MNOuntain . i 20wty Galey — v o  SaadStone  Ffor ko

of Clevonian). dge. Lt  Formed ar a Five evben .
B 2 F T2 KD 5 3ﬁ ....... R T R A .Y S
Ryt 0T L bt QT R S mad S tont Facl, ...
PSS a  tSulb, S REfcemels  Stcong wad
dutable. DeLpite. king.. olBadou bl . S LI .
face oF thie  Loch IS Raticely Nen- primialle
Meaging 14 15 Ao 1L el Loch  For  buihiag.. ..

AS A Sl b FNWeays  Qrarried Qx}é’nf,‘oe/}

SolA Tron

© WJEC CBAC Ltd. (1215-02)

Examiner
only





Sed [ nenr. O ver Fime UL Or inflofe greli. e

........................................................................................ phennsisnases i Taasa e saratsrerasarsiserstnernensrrenreneararearsrssrernafiieiiiin i M

For I 1S Oy » uJ e

Examiner
only

© WJEC CBAC Ltd. (1215-02) Turn over.





Examiner
only

Seecl. 084 ANen -~ ~eratl.C e FRES Land Sr29e,




Sticky Note

This candidate has a good understanding of some sedimentary rocks valuable for their bulk properties. However greater breadth of coverage and some evaluation are needed.
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SECTION B
Answer one question only.

Write your answer in the remaining pages of this booklet.

“Sedimentary processes can produce metalliferous ores and non-metallic minerals of economic
value.”
Evaluate this statement with reference to the processes of formation of these resources. [25]
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