1995 HIGHER SCHOOL CERTIFICATE EXAMINATION

GEOLOGY

291 candidates presented for the examination in Geology at the 1995 Higher Gettifioate
Examination. This was a decrease form the candidature in 1994.

The quality of the candidature was similar to that of previous years, and responses from the top
students continued to be outstanding. Many students, however, attempt to answer electives that
they have not studied. Such candidates scored very poorly.

It was again evident thathany studentfail to readquestionscarefully or touse all stimulus
material provided. Many questions require the applicaticknofviedge and skills rathdinan
repeating information learnt by rote. Geological problem-solving needs to be integrated into all
parts of the course and especially the Core and Electives E1, E2 and E3.

The drawing of carefully labelled diagrams where necessary needs more attention and practice.

Electives require responses based on a greater depth of information than is required in similar
areas addressed in the Core.
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1995 HIGHER SCHOOL CERTIFICATE EXAMINATION
SECTION I : CORE
Part A : Multiple Choice

The tablebelow givesthe percentages of the candidature selecting @gtabn in the multiple
choice questions. The correct answer is marked with an asterisk(*).

Question A B C D % Correct

1 36.24 25.78 30.66* 7.32 30.66
2 12.20 79.79* 2.09 5.92 79.79
3 19.16 29.97 14.98 35.89* 35.89
4 2.79 2.79 86.76* 7.67 86.76
5 61.67* 2.79 10.45 25.09 61.67
6 33.80* 35.54 22.30 8.36 33.80
7 20.21 7.32 64.11* 7.67 64.11
8 28.57 15.68 2.79 52.96* 52.96
9 17.77 72.13* 4.88 5.23 72.13
10 89.20* 5.57 3.48 1.74 89.20
11 11.50 72.13* 5.23 11.15 72.13
12 4.18 42.86* 51.92 1.05 42.86
13 5.57 3.48 36.59 54.36* 54.36
14 38.33 18.12 17.77 25.78* 25.78
15 2.44 4.53 68.64* 24.39 68.64

Part B

Questionl6

€)) tMost students failed to recognite difference between structural and stratigraphic oil

raps.

(b) A number could describe only onbaracteristic, i.elmpervious or impermeable, and
incorrectly used the termon-porousas being a cap rock characteristic.
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Questionl7

This was a broad question and, as a rethdtewas anextremely broad range @nswers.
Many students failed to realisleat minesneed to be rehabilitated as a result of leavihgla
and scar in the landscape.

Questionl8

Generallyresponsesndicated apoor understanding dhe internal structure angdrocesses
occurring below a mid-oceanic ridge.

€)) Students hadifficulty in naming an igneous rockom layer X. Many usedultra-
mafic rocks such as peridotite rather than gabbro.

(b) Responses were varied simoany studentfailed to appreciate the scale and included
sands from the continents.

(c) A number of students recognist@ part played in thepreading ofthe sea floor; a
significantnumber, howeverncorrectly saidthat sedimentrolled down the ridge to
settle on the flanks.

Questionl9

This question was generally well answered. The majority of students folieawrding of
the question by identifying the relevant factanglindicating their effect on the opening and/or
closing of the mine. Some responses, however, were too general.

Question20

@ Most students understodikde concepts involved in thiermation of linear volcanic
chains. Some had difficulty in describing whether the plate or hot spot had moved.

(b) This part was, on the whole, well answered.

Questiorn?21

@ Most students successfully named a raggically found in the fold mountains
distributed around the margins of the Pacific Ocean.

(b) There weremany detailed descriptions ofthe mineralogical composition of the
candidates' chosen rock.
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Whilst the majority of students could state hibwir chosen rock formed, marfgiled

to express its formation in the context of the formation of the mountains.

Question22

Students did not understand the scale of the map. They had difficulty in placing the volcano on
the overridingplate and the size of featuresas often too large. Many did not provide
sufficient labels in attempting to describe the geological features.

Question?3

@ This part was well answered.

(b) In measuring the fault displacement, many students didatett correcboundaries to
determine the distance displaced.

(c) This part was well answered.

Questior24

€) Most students correctly identified the area as a shield.

(b) Many responses here were incomplete. Whilst students recognised the part played by a
long period of orogenesis amdetamorphism they failed to highlight the isostatic
response ofleep-seated crust risirtgwards the surface as upliftegportions were
eroded.

Question?5

(@ This partwas reasonablyell answered. Most studemsalised that granitsamples
could be collected aboth sites and then analysed to ascertain their mineralogical
composition and radiometric age lging the Potassium-40/Argon-40 method of
dating.

(b) This part was poorly answered. Students failed to realise that the radiometric age of the

granite at both sites could have provided different ages becauktusfon of argon
gas from crystals in the granite at one site after separation of the continents occurred.
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Part C

Question26

@ This partwas not wellanswered. Responses waéneomplete and studenfailed to
describe logically the sequence of evefitan minerals being magnetised to the
process of sea floor spreading, producingror images ofthe magneticanomaly
pattern on both sides of the ridge axis.

(b) () This part was also poorly answered. Students found difficulty in correlating the
magnetic anomaly pattern with the magnetic polarity time-scale.

(i) Most studentdailed to recognis¢hat the rate oSpreading incorporates what
occurs orbothsides of the ridge.

Question27

@ This part was well answered. Most students who did not choose the correct outcrop, Z,
chose outcrop Y which was the next best response.

(b)  There weresome excellent detailed respogs butmost wereincomplete, giving
insufficient detail. Many students failed to recognise that cassiteigiiet haveformed
as a primary hydrothermal or pegmatitic deposit in an igneous intrusion.

(c) This part was well answered.

Question?28

Most candidates answered this question well. They were able to match volcano shape correctly
to style of eruption and internal structure.

Question29

@ This part was well answered.

(b) Since thiswas poorly answered, very few students scdulidmarks for this part.
Many referred tothe slope's causingsome form of mass movemerthis often
contradicted their answer in part (a).

Some students misunderstoig fact that clagxpansion waslue toheatnot water.
Many inappropriatecomments were madstating that thdoundations weréuilt on
loose clay or weak shale.
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Question30

(@)

(b)

This part was generally well answered, but some students described sea-flour spreading
instead of land-based evidence.

Many providedinadequate detail, especiallshen describing fossgvidence. Simply
statingsimilar fossilsis inadequate.

Some students showed a complatk of understanding of isostasy. Most, however,
had some concept of the balance of the lithosphere asthenosphere.The better
candidates related verticalovement(isostatic readjustment) to éshl movement on a
mobile plastic substrate.

Question31

Many studentsdespite three referencestte aerialphotograph treated thgphotograph as a
cross-section It appeared thahany studenthiave not been exposed aerial photographic
interpretation.

(@)

(b)

() Detailed sketching of a large scale geological feature was poor. Most candidates
drew the structure as secumbent fold which is noshown inthe aerial
photograph.

(i) This part was also very poorly answered. Most of the studailed to answer
what was asked, i.eowthe structure is evident in the aerial photograBbme
of the betteranswersreferred toshadows,patterns of light and dark strata,
vegetation, and different patterns and degrees of weathering and erosion.

This partwas verywell answered. The majority of students werable todescribe a
modern orogenic belt adjacent to an active subduction zone.

SECTION II : ELECTIVES

Question32 : ContemporansedimentanProcesses

(@)

(i) 1. Many students named ontyie sediment type.

2. The majority showed only the masarrent flow; inthe case of a river,
this was inthe main channel and ignored anynovementfrom
tributaries or sheet flow from the sides of channels.

3. This part was well answered.
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(b) 0] Most studentscould describe thesource of the sediments in aspecific
environment; outlining a scientific investigation carried out to determine the
source proved difficult in many cases.

(i) Supportingevidence to describe the energy characteristics ofrémsporting
agents was poor and tended to consist of rote learnt statements only.

(c) Many students were not familiar withe experimentainethods used tdetermine the
properties of thesediments. Consequently, composition of sedimentsfregsently
ignored.

(d) The majority of students could adequately treat only one sedimentary structure.

(e) This part was well answered.

() This partwas very poorly answered. It was obvidhatfew students had examined
outcrops of sedimentary rocks in the field.

Question33 : lgneousRocks

@ () Many students described in sowhetail, rather thamamed the texture of rock
A. The better students successfully gave the name of the texture type.

(i) This question was generally well answered. Students either knew the answer or
did not; generally they did know it.

(i)  Students too often just simplified the relationship between fast coolin§nand
grains, and slow cooling and coarse grains. Frequently they failed to explain the
condition that resulted in these different cooling rates.

(iv) A majority of the answers wereither correct, i.eGabbrg somecandidates
incorrectly state@ranite

(V) Some studentdescribed volcanoes or eruptive styles rather thantemtenic
setting as required.

(b) 0] Most studentgjave the correct tectonic setting of 4e€0.R or hotspot. The
better students gave partial melting others just statedmelting of the
asthenosphere or peridotite or Uppktantle. Few studentsdescribed
mineralogy, source of heat, convection currents, etc.
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(i) Once again most pupils gave the correct tectonic setting dfdustion zone or
destructive plate margin. Many answered partial melting of the subducted plate.

This section othe question (describinghe process) was answeréeetter than
part (i).

Some students described the subductive process for both basalt and andesite.

A number of candidates also explained both sections (i) and (ii)tkatlaid of
cross-sectional diagrams, which were well labelled.

(c) This part was very well answered by most students, although some were umgae to
a specific locality, rather than a general plate-tectonic setting.

(d) This partwas well answered orthe whole, although therdoesappear to besome
confusion amongst students in relation to the proportion of volatiles to viscosity where
therewas a misconceptiotmat more viscoudavas necessarily have a highesatile
component. This is incorrect.

(e) Candidates, on the whole, appeared utaderstandthe concepts ofmagmatic
differentiation. This appears, however, to be generally an area in which candidates need
to develop a deeper understanding of the range of processes leading to ore formation.

)] This part ofthe question wasvell answered by someandidates, but otheshowed
little appreciation of the chemistry of common rock-forming minerals.

() This partwas generally wellanswered, althougbomecandidates attempted to
pick a rock(X, Y or Z) whichfitted all four criteria rather tharthoosing one
rock for each criterion.

(i) Some candidates did not appreciate the relationship betweetethes felsic
(acid) intermediate, mafic (basic), ultramafic with silica content

(i)  Almost all candidates correctly nominated a felsic plutonic or volagacic, but
many could not give an acceptable reason for their choice.

Question34 : EconomicGeology

@ () Answershere lacked geological descriptiorMost studentgeferred only to
economic aspects.
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(i) This partwas generally wellanswered, althougkhere was some confusion
about the meaning gradeandtonnage

2. Students generally knew the useful componentiseaiesource, althoughome
were confused about metals/minerals/lodes/ore, sayorg,example, "the
metals inthe ore are chalcopyrite and sphaleriteSome descriptions of the
resource's eventual use were too genddak as an expolis not a satisfactory
answer, neither isuse inthe buildingindustry a more specific answer is
required, e.g. iron is used to produce steel for reinforcing in concrete structures.

3. Geological sectiongacked detail. There is a need to lalagly geological
structuresJithological variations, orientation of sectiokeys weresometimes
omitted, while scales were only vertical or horizontal.

4. Detail was lacking in many answers. For a detailed descrigitistages in the
formation should bencluded and written in the correct sequencBtudents
studying non-metallic resources, e.g. limestone depdsitsied to write very
brief answers. They were expected to incldekail on the origin and formation
of thelimestone as well athe source ofthe calcite, the lithificatiorprocesses
and any structural developments, includihg stages involved irthe change
from the environment of its formation to its present environment.

5. Extraction refiningnethods wereadequately covered, but thexas indication
of rote learning rather than understandingth sequence of events and the
processes involved. As a result, students nostks as stages wemit of
sequence and the method waappropriatefor the materials being considered.
Properties othe ore oreconomic resource need to f@ated to theprocess.
Quality variationwas poorly handled andew studentscould describe the
problems related to quality variation.

1. Some new projects had been studied and there were some good answers.
2. This was generally well done.

3. Detall was lacking in the answers to this part.

4, Students described geological featugeste well but needed teelatethem to

design and construction.

5. Although there weresome good answers, most wetescriptive andacked
explanation.
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This was poorly done. Students appeared to hileepracticalappreciation of
the exploration methods involved.

Most studentscould list the explorationmethods they considered most
effective, but many had difficulty in indicating thereason(s) fortheir

Students indicated a high level of understanding and appreciation of
environmental issues associated with their chosen mine or project.

(c) (i)
(iii)
effectiveness.
(iv)
Question35 : RegionalGeology

On thewhole many studentdid not give sufficientetail to indicate thelepth to whichthey
had studied this elective. While the format of some questions digatbto detailednswers,
those which did so were generally not answered in sufficient detail.

@) Many students were unable to give more than a suped&tabfthe techniques listed,;
this might have indicated that limited investigatory techniques were used in their study.

(b) (i)
(i)

Most students gave correct stratigraphic order in the correct geological period.

Although some questions were well answered, few students ansldereach
of the questions for their named rock unit.

(c) This question wagenerally very poorlyansweredjndicating littte knowledge of the
adjoining region.

and These parts were both well answered.

(d)

(e)

Question36 : Palaeontology
@ @)

and

(if)
(i)

These parts were generally well answered. Candidates showed a sound
knowledge of major morphological changes and their relationships to the
environment.

This wasnot as wellanswered in spite dhe wide coveragedhat catastrophe
theories have received in the popuiaedia. Candidates appearedtissess a
superficial knowledge of the nature of possible causes, but were vague about the
environmental consequences.
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This partwas generally not wellanswered. Feveandidates appeared fssess a
working knowledge ofthe principles involved in the classification and species
determination of fossil specimensTheir knowledge ofproblems, however, was
slightly better.

This part was generally well answered, with students displaying a sound knowledge of
the reasons for the lack of terrestrial fossils.

This part was generally not well answered.

(i) Responses to thggart generally referred to valid field-trips, but the quality of
the answers rarely exceeded Preliminary Course standards.

(i)  Responsesereshowed a knowledge afistinctive features of therganisms,
but did not relate them well to stages in human evolutionary development.
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