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Section 1

Instructions
+ If you need more space for a response, use the additional pages at the back of this book.
— On the additional pages, write the question number you are responding to.
— Cancel any incorrect response by ruling a single diagonal line through your work.
— Write the page number of your alternative/additional response, i.e. See page ...
— If you do not do this, your original response will be marked.

+ This section has seven questions and is worth 48 marks.

QUESTION 1 (4 marks)

Explain the concept of coral bleaching in terms of Shelford’s law of tolerance.

Do not write outside this box.
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Wild caught production value by major species group

QUESTION 2 (6 marks)

The Australian Bureau of Agricultural and Resource Economics and Sciences (ABARES) reports for
Australian fisheries from 2006 to 2016 are shown in the graphs.
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a) Identify the most economically valuable species for Australian fisheries in 2016. [1 mark]
b) Determine how changes in fisheries’ practices for wild caught and aquaculture have

impacted the combined value of Australia’s production from 2006 to 2016. [3 marks]
c) Explain one attribute of a major Australian aquaculture species that makes it desirable

to farm. [2 marks]

Do not write outside this box.
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QUESTION 3 (9 marks)

The figure shows temperature and atmospheric carbon dioxide data for the past 800 000 years, derived
from Antarctic ice cores and climate model predictions for the Caribbean Sea. The climate model
encompasses the years 2006 to 2100 under the RCP8.5 emissions scenario.
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a) Identify the ecological tipping point associated with changes in carbonate chemistry
and explain how this applies to coral reefs. [3 marksj]

Do not write outside this box.
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b) Contrast the ice core data with the climate model predictions. [2 marks]

¢) Predict how the community composition of a Caribbean coral reef will change
between now and 2100 under the RCP8.5 emissions scenario. [4 marks]

Do not write outside this box.
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QUESTION 4 (8 marks)

of the fish transect data were collected and their trophic groups are shown.

Fish species diversity and coral cover were surveyed at a coral reef before and after a cyclone. The results

Before cyclone After cyclone
Species Species
Family h|(d|cofca| i | o | p |Total| Family h|d|cojca| i | o | p |Total
Acanthuridae | 1 | 1 2 Acanthuridae 1|1 2
Chaetodontidae 2 2 Chaetodontidae 0
Labridae 11317 2| 13 Labridae 0
Pomacentridae 8|17 | 15 Pomacentridae 413 7
Scaridae 0 Scaridae 3 3
Key  h = herbivore d = detrivore co = corallivore ca = carnivore
i = benthic invertivore 0 = omnivore p = planktivore

Rugosity transect data before cyclone

Transect seconds (10 s = 1 m approx.)

a) Determine the family most affected by the cyclone. Explain your reasoning.

Rugosity transect data after cyclone
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[2 marks]

Do not write outside this box.
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b) Draw conclusions about how changes in habitat complexity influenced the diversity of
fish species found at the reef.

[6 marks]

Do not write outside this box.
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QUESTION 5 (7 marks)

Changes in average Australian sea surface and surface air temperatures, atmospheric carbon dioxide
(CO,) concentration and average sea surface pH in Australian waters are shown on the graphs.

Average sea surface and surface air temperatures
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Do not write outside this box.
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a) Identify the relationship between global temperature, the concentration of

atmospheric CO,, and the pH of Australian waters. [3 marks]
b) Explain the relationship between atmospheric CO,, the pH of Australian waters and
calcification rates in terms of hydrogen ion and carbonate ion concentrations. [4 marks]

Do not write outside this box.
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QUESTION 6 (10 marks)

No-take marine reserves (NTMRs) or green zones that are closed to commercial and recreational fishing
are widely advocated as conserving exploited fish stocks and biodiversity. The effect of zoning on coral
trout (Plectropomus leopardus) in the Great Barrier Reef Marine Park (GBRMP) is shown.
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Do not write outside this box.

fished NTMR
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a) Identify a management strategy, other than zoning, used to support marine ecosystem

health within the GBRMP. [1 mark]
b) Draw a conclusion about the effectiveness of zoning in the GBRMP as a management

strategy to support marine ecosystem health. Justify your conclusion. [6 marks]

Do not write outside this box.
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c) Compare the roles of government and non-government organisations in the
implementation of NTMRs. [3 marks]

Do not write outside this box.
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QUESTION 7 (4 marks)

The average sea surface temperature (SST), the maximum monthly mean (MMM) and the bleaching
threshold temperature for coral in two regions of the Great Barrier Reef were recorded.

Great Barrier Reef SST (°C) MMM (°C) Bleaching threshold
region temperature (°C)
Far Northern 27.5 29.0 30.0
Southern 26.5 28.0 29.0

Compare the potential changes in coral cover and resilience in the Far Northern and Southern regions

if the MMM increased to 29.2 °C.

Do not write outside this box.

END OF PAPER
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ADDITIONAL PAGE FOR STUDENT RESPONSES

Write the question number you are responding to.

Do not write outside this box.
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ADDITIONAL PAGE FOR STUDENT RESPONSES

Write the question number you are responding to.

Do not write outside this box.
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ADDITIONAL PAGE FOR STUDENT RESPONSES

Write the question number you are responding to.

Do not write outside this box.
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ADDITIONAL PAGE FOR STUDENT RESPONSES

Write the question number you are responding to.

Do not write outside this box.
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