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1. Background and context
A site assessment and baseline monitoring of fish, invertebrates and substrate was
conducted by Reef Ecologic at John Brewer Reef in May 2018 (Smith et al. 2019).
A monitoring plan was provided to GBRMPA on 25 October 2019 as part of the Operational
Environmental Management Plan.
Monitoring of fish, invertebrates and substrate were conducted by Reef Ecologic in February
2020. A post installation assessment progress report was provided to GBRMPA on 12 March
2020. GBRMPA required additional information in the monitoring plan which we have
included below.

2. Monitoring Plan Scope
This monitoring plan is designed by Reef Ecologic Pty Ltd on behalf of the Museum of
Underwater Art (MOUA) to clarify monitoring activities, both scope and the temporal scale for
the Coral Greenhouse at John Brewer Reef. Monitoring will comprise 3 primary elements
based on the schedule and methods summarised in Table 1;
1. environmental,
2. social and
3. infrastructure monitoring of the installed sculptures.

3. Current completed activities
In December 2019 the majority of underwater sculptures were installed at John Brewer Reef.
Complete installation, including additional fastenings for some of the sculptures and
moorings, is expected to be completed by March-April 2020.

Table 1: Monitoring schedule for social, environmental and structural monitoring of the MOUA site at John Brewer
Reef

Monitoring Type
Environmental

Social

Structural

Marine Debris

Field method

Permanent
transects, RHIS

Written survey

Visual
assessment

Visual
observations.
Transects, RHIS,
and opportunistic

To include

Fish,
invertebrates,
benthos and
substrate.

Social attitudes
and feelings in
relation to MOUA

Ongoing
integrity of
MOUA

All observed
marine debris in
or around site

Reporting

Written annual
report from
science partners

Written annual
report from
science partners

Certified
inspection
report from
RPEQ
engineer

Written annual
report from
science partners

SCUBA or
snorkel

SCUBA and
snorkel

Yes

SCUBA

SCUBA or
snorkel
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Conducted by

Reef Ecologic

Tourism operator,
other
stakeholders who
visit site.

North
Queensland
Engineering
(NQE)

Reef Ecologic,
citizen scientists,

How often

Annually

Opportunistically,
collated annually

Annually

Opportunistically,
collated annually

Research
partner

JCU/AIMS/Reef
Check Australia

CSIRO,
Adrenalin, Sealink

NQE

Reef Ecologic,
Adrenalin,
Sealink, RCA

Data Sheet

RHIS and RCA
templates

Appendix 1

To be
developed by
NQE once
installation
complete

Appendix 2

4. Environmental Monitoring
Environmental monitoring will encompass assessment of the benthic, fish and invertebrate
communities. Three permanent (georeferenced) 50m transects (Figure 1) will be assessed
annually. These transects replicate surveys conducted during site assessments in 2018 at
the same site.
3.1 Benthos
Benthos will be using point intercept transects every 1m along a 50-meter transect to
determine the benthic cover on the MOUA site after the installation. Three transects will be
spaced 10 meters apart to cover a wide area of the site (see Figure 1). Categories used will
be based on the GBRMPA Reef Health Impact Survey (RHIS) categories (Beeden et al,
2014) assessing biotic (live coral, macroalgae) and abiotic (rock, rubble, sand and recently
dead coral) elements. With the installation of artificial structures, it will be necessary to add
the category concrete to classify the installed structures.
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Figure 1: Installed MOUA sculptures and planned environmental survey transect locations.

4.2 Fish and invertebrates
Fish and invertebrate monitoring will be done by a SCUBA diver using the underwater visual
census method. The diver will record abundance and diversity of fish and invertebrate
species along the same 50m long transects. The width of the belt transect (4m), is based on
the long-term monitoring program procedures (LTMP) from the Australian Institute of Marine
Science (AIMS) (AIMS, 1994). Underwater video and photographs will be used to assist
with species identification. Additional observations of interactions of animals or benthos with
MOUA structures will also be made as part of the environmental monitoring.
Additionally, Reef Check Australia (RCA) have established permanent transects at the
adjacent reef (Figure 2) and have agreed to share data with MOUA. RCA surveys look at
benthic cover as well as invertebrates and impacts observed at the site. RHIS surveys will
also be conducted opportunistically on surrounding reefs.
Partnerships with service providers and community members visiting the site to enable
citizen science monitoring will provide more regular feedback on the structures. This will
enable more regular monitoring and potentially bring to the attention of the MOUA project
team items of concern such as damage or marine debris. Citizen science monitoring that
highlights a potential problem will be followed up within 30 days from reporting (weather
permitting). Citizen science monitoring will be based on the same guidelines and queries as
outlined in appendix 2.
A summary of trends from the RCA and RHIS data to show whether there has been an
impact (negative or positive) on the surrounding environment is to be included in the annual
report to the Authority.
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Figure 2: .Approximate location of underwater sculptures at John Brewer Reef and Reef Check Australia
permanent survey locations nearby.

4.3 Substrate Impact
Substrate impact monitoring will show whether the structures have accreted, scoured,
moved or sunk over the duration of the permit. All structures will be visually assessed,
photographed (Figure 3), and any significant erosion or accretion of substrate around MOUA
structures will be measured. Substrate monitoring will be conducted by qualified marine
scientist(s) with experience in monitoring underwater structures or staff from partner tourism
operations who are trained in the monitoring methods. Substrate monitoring will occur within
the first six months of installation (if possible) and then annually from the date of installation.
More frequent monitoring will occur following a significant weather event, such as a cyclone,
or if MOUA receive information from a citizen scientist or tourism industry that there is a
potential issue with erosion or. Ideally photographs should be replicated over time to show
changes in substrate impact between monitoring periods. We will also use the condition
report (Appendix 2) to guide overall monitoring of the site as an addition to RPEQ
monitoring. An RPEQ will be consulted if significant sand is washed away from beneath the
600mm beam of the greenhouse structure or the structure becomes unstable.
Figure 3: Example of substrate impact monitoring for MOUA structures
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\There was some erosion present near the concrete slabs by the entrance to the
greenhouse This varied from 0.5cm to 5cm deep. The main occurrence was around the
corners. This erosion did not de-stablise the structure.
4.4 Marine Debris
Monitoring for marine debris is to check that marine debris (such as fishing line, plastic, other
rubbish) is not being captured or entangled in the Museum of Underwater Art. To ensure any
marine debris is observed and addressed rapidly, marine debris will be reported in
a) required annual ecological monitoring
b) RHIS surveys conducted opportunistically also collect data on marine debris.
c) Social surveys by visitors and citizen scientists.
Should marine debris be reported an assessment as to the level of debris will be made
within 30 days of receipt of observation. We have categorised impact of marine debris as
none, low, medium and high and described removal requirements and action recommended
in Table 3.
Table 3: Marine debris categories, removal requirements and actions

Observed Impact

Description

None
Low

Small pieces of
fishing line or rope
wrapped around a
sculpture or
sculptures.
Multiple pieces of
Able to be removed
rope or other marine by multiple qualified
debris
SCUBA divers using
(plastics/fishing line) manual equipment
entangled on
(cutting tool)
structures that may
pose a threat to
other marine life
Large, heavy debris Able to be removed
(EG: ropes or
by commercial
discarded fishing
divers using either
nets) entangled
manual equipment
around structures
(cutting tool) and/or
posing danger to
other equipment
structural integrity
(such as lift bags or
and other marine life cranes).
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Medium

High

Removal
requirements
Able to be removed
by hand by qualified
SCUBA diver

Action
recommended
No action required
Complete removal
on the next available
commercial trip
Complete removal at
the next available
opportunity using
dedicated vessel
Must be <30 days
from notification of
observation.
Complete removal at
the next available
opportunity using
dedicated vessel
Must be <30 days
from notification of
observation.

All marine debris is to be discarded on land at an appropriate facility.

5. Social Monitoring
Social monitoring will include surveys of tourists and visitor attitudes of the sculptures. We
will build on the social monitoring undertaken in 2019 for the Whitsunday Reef Recovery and
Public Art project using a standardised survey. Since installation of the MOUA we have
updated our social surveys in partnership with research partners (CSIRO and Reef Ecologic)
and are working with tourism partners (Adrenalin Dive and Sealink) for implementation.
(Appendix 1).
Surveys will be administered by operators during reef trips who will be requested to
complete the survey form post visit.
We will ensure that social surveys are available electronically for recreational users that
access Coral Greenhouse and monitor social media to inform views of users other than
tourists.
Conflict is another potential aspect that may affect social values of the location. Annual
monitoring reports will include a summary of all complaints received through various
mediums (email, social media, direct communications).

6. Structural Monitoring
As part of initial monitoring, MOUA will engage a Registered Professional Engineer of
Queensland (RPEQ) engineer to ensure the structures have been installed in accordance
with Design or As Constructed Drawings. This task will require the RPEQ engineer to review
the current install documentation from Pacific Marine Group (PMG).
In water infrastructure monitoring \ assessments of all sculpture infrastructure will be
conducted following

a) complete installation of all structures; and
b) annually.
Annual monitoring is to be conducted by a qualified by an RPEQ engineer. Monitoring is to
be conducted using visual surveys to assess the structural integrity and overall condition of
the sculptures will be given an overall assessment rating as either poor, fair or good. The
RPEQ engineer will be required to certify that the installed structures have been installed in
accordance with Design or As Constructed Drawings and maintain their structural integrity
and suitability to remain in the marine environment.
Additional structural monitoring will be conducted within 30 days of a cyclone\destructive
weather (category 3 cyclone or above).
Draft Assessment ratings for underwater sculptures include three ratings


Poor - The sculpture is broken at attachment points; the integrity of the structure is
compromised and parts of the sculpture are moving in the current. There is evidence that
the underwater sculptures are moving (scarring on the seafloor). Urgent attention
(maximum time 3 months from surveyed date) required to improve the condition of the
sculptures to ‘Good’.
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Fair - The sculpture is showing signs of wear at anchor points and/or other joins or
points of connection. There is no movement of the structure however consultation is
required to consider medium term actions required.

Good - The sculpture is showing minimal signs of wear at anchor points and/or other
joins or points of connection. There is no movement of the sculpture and structural
integrity remains high.
All annual structural monitoring will require RPEQ certification of integrity. Monitoring will be
guided by RPEQ engineer recommendations following completion of installation and initial
inspection by RPEQ engineer.

7. Contingency Plan for Damaged or Missing Structures
The Museum of Underwater Art- John Brewer Reef project has been designed to withstand
and persist in the proposed location without significant degradation to the structures or
undue damage to the surrounding ecological environment. Contingency plans will be
implemented in the unlikely event that the structures are identified as damaged or missing.
Should the structures be identified as damaged, an assessment to the level of damage will
be made within 30 days of receipt of incident report (Appendix 3) by the project team and
qualified marine scientists. An assessment will be made as to the structural integrity of the
installation, and discussions between on the permittee, GBRMPA and key stakeholders as to
action to be undertaken to rectify the damage. An RPEQ will be consulted if the Coral
Greenhouse structure has moved by more than 1m, a structure beam has been damaged
and is not secure or if there is erosion of more than 40cm of the base.


If the damage is repairable in-situ, steps will be taken to complete such
repairs using qualified commercial divers.
 If the damage is not repairable in-situ, consultation will determine if the
damage is negligible and the installation can continue to remain at the site, or
 needs to be removed and repaired.
It is considered an extremely low risk that the structures will move sufficiently to be
considered ‘missing’. Should the structures be identified as missing a search will be
undertaken as soon as possible following notification. The search may include




Aerial search
Boat based search
In water/SCUBA search

Once located, missing sculptures will be removed based on the protocols outlined in the
decommissioning and removal phase section below.

8. Decommissioning and removal phase
The Museum of Underwater Art- John Brewer Reef project is a temporary project that will be
regularly monitored and reviewed. We anticipate that the underwater sculptures will remain
in situ for 6 to 10 years and then be assessed for remaining in situ or removal.
The process for considering decommissioning removal of the underwater sculptures will be
related to annual inspections (Appendix 2), incident reporting (Appendix 3), risk assessment
and information from environmental and social monitoring and discussions between the
permittee, GBRMPA and key stakeholders.
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Triggers and thresholds for discussion of removal of underwater sculptures include:
1. The sculptures are unsafe for tourists (number of injuries, deaths).
2. The sculptures have significantly reduced coral cover\diversity and fish
abundance\biomass compared to baseline surveys
3. Greater than 50% of surveyed tourists agree with the statement “The
underwater sculptures do not improve the marine environment, tourism or
education”
4. High overall risk of Coral Greenhouse project
Following, inspection of the underwater sculptures and annual environmental and social
surveys, the Coral Greenhouse risk assessment will be updated. If there is a high-risk
assessment that cannot be reduced by management the underwater sculpture(s) will be
relocated or decommissioned.
Quotes have been sought from three independent salvage contractors to remove the
sculptures. A bond will be paid by the permittee to ensure that sufficient funds for
decommissioning and removal are available.
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Appendix 1: Underwater Art Visitor Experiences in the Great Barrier Reef - John
Brewer Reef ‘Coral Greenhouse’ Visitor Survey – January 2020
In this survey, we are seeking feedback on your experiences during your visit to the Great Barrier
Reef. We are particularly interested your perceptions of reef sites that feature underwater art. The
results from this pilot survey will help us to better understand and improve future visitor experiences at
such sites. If you have any questions about the survey, please contact Reef Ecologic (Dr Adam
Smith: adam.smith@reefecologic.org; 0418 726 584). The survey will take approximately 10
minutes of your time. Thank you for supporting this study!

Part 1: A little bit about yourself
1. How would you rate your level of knowledge and experience of coral reefs?

(Please

circle one number)

1 - - - - 2 - - - - 3 - - - - 4 - - - - 5 - - - - 6 - - - - - 7 - - - - - 8 - - - - - 9 - - - - - 10
Novice

Expert

(Low familiarity with coral reefs,
knowledgeable
health and ecology)
ecology)

(Highly experienced and
about coral reef health and

Optional personal details:

2. Your age: ________3. Gender (Circle one): M / F / Other

4. Nationality: __________

5. Are you a first-time visitor to this part of the Great Barrier Reef? (Circle one): Y / N

Part 2: Your experiences overall from today
6. How satisfied are you overall with your visit to the Great Barrier Reef today?

(Please

circle one number)

1 - - - - 2 - - - - 3 - - - - 4 - - - - 5 - - - - 6 - - - - - 7 - - - - - 8 - - - - - 9 - - - - - 10
Very dissatisfied

Extremely satisfied

7. What was the best part of your experience today? (Please explain briefly)
_________________________________________________________________________
8. Was there any part of the experience that wasn’t so good? (If so, please explain briefly)
_________________________________________________________________________
9. Will you visit this part of the Great Barrier Reef again? (Please circle one)
Maybe / Yes

No /

10. Will you recommend visiting this part of the Great Barrier Reef to others? No /
Maybe / Yes
11. Did you snorkel at the Coral Greenhouse site today? (Circle one): Y / N
12. Did you SCUBA dive at the Coral Greenhouse site today?

Y / N

13. How would you rate the aesthetic beauty of this site, above the water:

1 - - - - 2 - - - - 3 - - - - 4 - - - - 5 - - - - 6 - - - - - 7 - - - - - 8 - - - - - 9 - - - - - 10
Very ugly/unpleasant


Exceptionally beautiful

What contributed most to your rating above?
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_________________________________________________________________________
14. How would you rate the aesthetic beauty of this site, under the water:

1 - - - - 2 - - - - 3 - - - - 4 - - - - 5 - - - - 6 - - - - - 7 - - - - - 8 - - - - - 9 - - - - - 10
Very ugly/unpleasant


Exceptionally beautiful

What contributed most to this rating?

_________________________________________________________________________
--- Please turn over to complete the final few questions --For the following statements, please rate your level of agreement or disagreement by
circling a number on the 10-point scale (1 = Very Strongly Disagree, and 10 = Very Strongly Agree)
Very Strongly
DISAGREE

Statement:
(GBR = Great Barrier Reef)

Very Strongly
AGREE

15. My knowledge of coral reef health has
increased from today’s GBR experience
…………………….……………….

1--2--3--4-- -6--7--8--9-510

16. My appreciation of Indigenous cultural
heritage has increased from today’s GBR
experience ………….……

1--2--3--4-- -6--7--8--9-510

17. The underwater sculpture contributes to an
improved visitor experience in this part of the
GBR ..….

1--2--3--4-- -6--7--8--9-510

18. Underwater art like this helps to raise
awareness about threats to the GBR
.………………………………………….

1--2--3--4-- -6--7--8--9-510

19. The underwater sculpture fits in well with the
nearby natural surroundings
……………….…..………...……..

1--2--3--4-- -6--7--8--9-510

20. I am concerned that the underwater sculpture
may be harmful to marine life
……………………………………………

1--2--3--4-- -6--7--8--9-510

21. Human-made art installations do not belong in
the Great Barrier Reef
………………………………………………………

1--2--3--4-- -6--7--8--9-510

22. I appreciate the artistic value of this
underwater sculpture
…………………………………………………………
………….

1--2--3--4-- -6--7--8--9-510

23. I would like to see more underwater art in the
Great Barrier Reef
….………………………………………………….

1--2--3--4-- -6--7--8--9-510

24. Did you take any underwater photos or video during your visit to this site?
/ Yes


No

If yes – would you be willing to donate copies of your photos to a research project
that is developing a machine learning algorithm to assess underwater aesthetic
values?
Y / N
o If so – please provide your email address and we will contact you soon with
details of this project and how to transfer digital files:
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o

Email:
______________________________________________________________
Note: We will not share your email with anyone else or use it for any other purpose!

26. Did you see any marine debris (rope, fishing net other items) entangled in, around
or on the Museum of Underwater Art? ?
Y / N
If yes please describe ____________________________________________________
_________________________________________________________________________
25. Are there any comments you would like to make about the underwater art
installation, or about this study?
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
Thank you for your support for this research!
Please return completed survey to the Reef Ecologic researcher (or contact Dr Adam Smith:
reefecologic@gmail.com)
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Appendix 2. Condition report for annual monitoring of underwater sculptures

Reef Ecologic
Surveyor Name:
Date:
Time:
Depth:

Condition Report for Underwater Sculptures
Location:
Sculpture Name:
Tide (L/M/H)

This form is to be used to assess the condition of the underwater art at each location. Surveys should be
conducted annually. One form should be used for each sculpture
Please answer the following questions.
Yes
No
Comments
Sculptures are intact and stable. No part of the sculpture is loose or
moving. No marine debris or entanglement.
Anchors are secure, no dislodgement is evident nor are anchor bommies
(where relevant) moving (no evidence of scarring on sea floor)?
Settlement of marine life on structure? If yes, please describe and take
photographs
If yes for question above, is settlement compromising the integrity of the
sculpture?
Interactions with marine life? If yes, please describe and take
photographs
Is there any marine debris entangled around the sculpture? If yes, is it a
potential hazard to marine life or visitors?
Overall assessed condition (circle one)*
Poor
Fair Good
Other Comments:

* Overall assessed conditions
Poor - The sculpture is broken at attachment points; the integrity of the structure is compromised and parts of the
sculpture are moving in the current. There is evidence that the underwater sculptures are moving (scarring on
the seafloor). Urgent attention (maximum time 3 months from surveyed date) required to improve the condition
of the sculptures to ‘Good’.
Fair - The sculpture is showing signs of wear at anchor points and/or other joins or points of connection. There is no
movement of the structure however consultation is required to consider medium term actions required.
Good - The sculpture is showing minimal signs of wear at anchor points and/or other joins or points of connection. There
is no movement of the sculpture and structural integrity remains high.
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Appendix 3. General Incident response form
Incident details
Incident type
Environment

Infrastructure

Safety

Injury

Legal

Incident date, time and location
Date:
Time:
Describe the specific location of the incident? (please provide words, photographs or a sketch of
the incident)

Description of the incident (please provide words, photographs or a sketch of the incident)

Person or business reporting the incident
Name
Phone
Email
Address
Describe of any actions taken immediately following incident

Please email this form to mouapmo@pvwpartners.com
Please also note other specific incident forms may apply for the Great Barrier Reef Marine Park
Authority and Work Health and Safety
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