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Location Site name First Deployment 
Date Latitude Longitude 

Thursday Island THUFL1 12-May-98 -10.586450 142.221667 

 THURSL1 12-May-98 -10.586450 142.221667 
Bramble Cay BRAMBLEFL1 14-Dec-11 -9.140151 143.875308 

 BRAMBLESL1 14-Dec-11 -9.139720 143.875883 
Booby Island BOOBYFL1 3-Oct-12 -10.603117 141.911283 

 BOOBYSL1 3-Oct-12 -10.603065 141.911334 
Cherepo Island CHEREPOFL1 3-Oct-12 -10.689335 142.279912 

 CHEREPOSL1 3-Oct-12 -10.689499 142.279299 
Dugong Reef DUGONGFL1 3-Oct-12 -10.517971 143.099692 

 DUGONGSL1 3-Oct-12 -10.517638 143.099712 
Moa Island KUBINFL1 4-Oct-12 -10.238851 142.217604 

 KUBINSL1 4-Oct-12 -10.238847 142.217569 
Mabuiag Island MABUIAGFL1 4-Oct-12 -9.950652 142.204592 

 MABUIAGSL1 4-Oct-12 -9.950561 142.204421 
Boigu Island BOIGUFL1 4-Oct-12 -9.225283 142.221247 

 BOIGUSL1 4-Oct-12 -9.225283 142.221247 
Twin Island TWINFL1 4-Oct-12 -10.462922 142.435821 

 TWINSL1 4-Oct-12 -10.463059 142.435744 
Warraber Island WARRABERFL1 5-Oct-12 -10.200850 142.819110 

 WARRABERSL1 5-Oct-12 -10.200690 142.818940 
Iama Island YAMFL1 5-Oct-12 -9.892490 142.764140 

 YAMSL1 5-Oct-12 -9.892700 142.763440 
Mer Island MERFL1 5-Oct-12 -9.913355 144.040562 

 MERSL1 5-Oct-12 -9.913136 144.040285 
Woiz Reef WOIZFL1 5-Oct-12 -10.174362 143.226408 

 WOIZSL1 5-Oct-12 -10.174094 143.225992 
Erub Island ERUBFL1 No info No info No info 

 ERUBSL1 No info No info No info 
Masig Island MASIGFL1 27-Jul-13 -9.758255 143.398629 
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Data and Parameters Source(s) 

Recent sea surface temperature (SST) 
means and anomalies and in situ 
temperature evolution 

MODIS satellite SST data 

NOAA NCEP Reynolds SST data 

AIMS operated IMOS Sensor Network 

Recent means and anomalies of 
chlorophyll-a concentration (proxy for 
phytoplankton biomass) 

MODIS satellite chlorophyll-a concentration data 

Recent means and anomalies of Photic 
Depth (proxy for water clarity) MODIS satellite Photic Depth data 

SST anomaly forecast Bureau of Meteorology – POAMA model 

Coral Bleaching Outlooks 

NOAA Coral Reef Watch models – based on 
SST predictions from: a statistical Linear Inverse 
Model (LIM-based), and a climate forecast 
system (CFS-based) 

Surface conditions in the tropical Pacific NOAA OISST1 

Sea surface height anomalies  Ocean surface topography (JASON-2) 

ENSO evolution and predictions Bureau of Meteorology 

15m Depth-Average Currents CSIRO Bluelink Model 

 

                                                
 
1 Development server for this data has been taken offline from late second quarter 2014 – return to service 

schedule unknown. 
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Executive Summary 

The coral reef monitoring workshop held at AIMS in October 2014 was part of a NERP funded project 

to assess and monitor the health of reefs in the Torres Strait. As part of this project, an initial suite of 

reefs were surveyed and the expertise to continue these was transferred to the Land and Sea 

Management Unit (LSMU) of the Torres Strait Regional Authority (TSRA). In the broader context, 

Torres Strait reef monitoring complements longer-term monitoring in the Great Barrier Reef (GBR) to 

the south that has documented a 50% decline in coral over 27 years of monitoring [3] and where 

issues such as climate change, coral bleaching and crown-of-thorns starfish outbreaks pose a threat 

to all reefs including those in the Torres Strait. 

The outcomes from the workshop have been used to inform the development of an integrated 

monitoring and response plan that will be presented in early 2015 as part of the NERP project 

reporting. This plan will be used to develop operational level plans for the initial monitoring and then 

to develop a longer term framework and plan for sustained monitoring linked to defined 

management responses. 

  



 

 

Workshop Outcomes 

Preamble: Goal of the Torres Strait Coral Monitoring Program 

At the start of the workshop there was a discussion about the overall goals of coral reef monitoring 

in the Torres Strait, with the main ones listed below: 

1. To set a baseline in order to estimate and measure change. While there have been a lot 

of previous studies, these data had not been collected specifically to provide a system-

wide comparable baseline for future work. 

2. To identify events of interest or concern such as coral bleaching, Crown-of-Thorns 

Starfish (COTS) outbreaks, coral disease, changes in fish populations and so on. The long-

term intent is to link results from the monitoring to management responses and 

activities to best ensure the sustainability of Torres Strait reefs. 

3. To support the sustainable use of a range of resources from commercial species (mostly 

already captured under existing monitoring programs) and local subsistence fishing 

including identifying high value areas, trends in population numbers and so on. 

4. To more effectively link observations and issues from the people who live and work in 

the local marine environment with the higher level TSRA goals. 

 

Session 1: Current and Past Monitoring of Reef Resources in Torres Strait 

Marine Resource Surveys: CSIRO 

CSIRO have been conducting reef surveys, mostly in the western part of the Torres Strait, since 1995 

as a way of assessing fish, tropical rock lobster and beche-de-mer stocks. The initial sampling 

program [1] including some 1,247 sites sampled in 1995 with 20m x 2m belt transects being located 

on the tops of 43 reefs for a total of 374 sites. Transects were scored for percent cover of sand, 

rubble, live coral, boulders as well as the percent cover of the dominant sessile flora and fauna. 

Separate counts were done for holothurians, giant clams, pearl shells and other large gastropods. 

As part of this on-going work the project has identified the following changes: 

 A decline in hard coral cover from 2002 to 2009 although coral cover in the western reefs is 

low so the significance of this decline is uncertain. 

 A significant crown-of-thorns starfish (COTS) outbreak observed with an increase in density 

of starfish from 2002 to 2009 and an active outbreak in 2009 with an estimated 900,000 

starfish on some reef areas (notably Dungeness Reef). 

 COTS densities in the outbreak were around nine per hectare which is above the modelled 

sustainable density of five per hectare indicating that the coral cover on these reefs may 

decline due to COTS activity. 

 The bleaching event of 2010 was seen in the western reefs sampled with approximately 20% 

of the western reefs sampled showing some degree of bleaching. 
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 The recent surveys in 2011 however showed a recovery in hard coral cover showing little 

long term impact from the 2010 bleaching event for those reefs sampled although the reefs 

in the area have a low coral cover so it may be hard to pick up changes in coral cover. 

 That sea grass cover has increased and this seems to be correlated with an increase in the 

abundance of tropical rock lobster. 

CSIRO also monitor the large commercial fisheries in the Torres Strait including Tropical Rock Lobster, 

mackerel and beche-de-mer. Their work also showed that local fin fish are a very important resource 

to the local people and the access and sustainability of this is of high importance. 

Reef Monitoring: AIMS 

Under the NERP program a series of biodiversity surveys have been done at five reefs in the eastern 

to central Torres Strait, the outcomes from the surveys are presented as a technical report [2]. The 

work comes from similar programs run in the Great Barrier Reef (GBR) that show a 27 year decline in 

coral cover for the GBR although most of this decline has been in the southern and central regions of 

the GBR due to the impact of COTS, storms, bleaching and coastal run-off [3]. 

The surveys done under the NEPR project found: 

 The reefs in the eastern part of the Torres Strait are diverse (296 species of coral, 301 species 

of fish) with the surveys finding species new to the Torres Strait and some new to Australia. 

 The reefs are generally in good condition with little evidence of large scale disturbance. 

 There may be a small decline in some temperature sensitive species at some sites and some 

coral disease and crown-of-thorns starfish were recorded. 

Issues Raised / Outcomes from this Session: 

A number of issues were raised in this session: 

 Differing methods used by the CSIRO and AIMS surveys, how to reconcile this to give a larger 

pool of comparable data. 

 CISRO surveys mostly the western and central reefs leaving the eastern reefs largely un-

monitored although the AIMS surveys under NERP have filled this gap but using differing 

methodology and with uncertain future effort. 

 The importance of monitoring local fin-fish species as these have a high importance to local 

people along with the main commercial species. 

 Need to survey some areas annually to pick up changes or to get early warning of potential 

impacts, may need to have layered monitoring plan with some reefs surveyed annually and 

others less regularly. 

 Need to better communicate some survey outcomes, such as bleaching and COTS events, 

and to link these into higher level responses.  



 

Session 2: The Torres Strait long-term coral reef monitoring program 

Torres Strait Coral Reef Response Plan 

The C2O group has been tasked with developing a Torres Strait Coral Reef Response Plan, which will 

be coordinated by Johanna Johnson. 

Johanna presented the following points for discussion: 

 The need to incorporate community input. 

 Undertake a desktop study to synthesise existing work with communities to identify high 

value areas and important species (not necessarily monetary, but subsistence) to assist in the 

development and focus of the monitoring strategy. 

 The need to start small, not overstretching resources and commitment, and build up capacity 

and expand monitoring program when feasible. 

 No need to get caught up in the logistics of monitoring, the community monitoring and 

opportunistic ranger surveys can be undertaken from the shoreline. 

Monitoring Plan Discussion 

A general discussion about what parameters, locations and methods could be used was held with the 

following outcomes. 

Monitoring location discussion: 

 CSIRO covers with their biannual monitoring (June and November) much of the western and 

central clusters of islands and undertakes habitat and fisheries species monitoring. 

 The current gaps in their biannual surveys are the Eastern Cluster Islands. 

 There is currently no funding for future AIMS surveys in the eastern parts of the Torres Strait 

(but maybe under NESP). 

 Given available resources and current capacity it was agreed that coral reefs adjacent to 

communities be monitored initially including Ugar, Erub, Mer, Masig and Poruma. 

 CSIRO has conducted surveys on each of these reefs on two previous occasions and will give 

the waypoints of each to assist in site selection at each reef. 

 As capacity increases and resources become available these sites may be increased. 

Monitoring dates: 

 Johanna Johnson suggested that in order to capture any impacts of run off and increased 

temperatures (e.g. bleaching, disease, COTS) monitoring should take place around March 

each year. 

 CSIRO currently undertakes monitoring in June and November each year, with November 

noted as a good weather period and June noted as a bad weather period for monitoring. 
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 Currently the TSRA undertakes annual Nesting Marine Turtle Surveys at Dauar during the last 

two weeks on November each year. 

 In order to potentially pool resources for monitoring, CSIRO is willing to move their 

November surveys to the start of the month to accommodate this clash. 

 It was realised that the next surveys will remain unchanged and occur in March 2015, but 

future surveys are recommended to be undertaken annually at the start of November to 

increase the chances of monitoring in good weather. 

 A concern was raised that annual monitoring might not be sufficient to maintain the skills 

developed by rangers to undertake the monitoring, it was recommended that monitoring 

should be undertaken biannually in order to ensure the skills are not lost. 

 Once monitoring sites are established in March 2015, monitoring may be able to be 

undertaken in March and November each year by use of ranger vessels and TSRA LSMU staff. 

Method discussion: 

 The current AIMS, GBRMPA methods were discussed against current TSRA capacity and 

resources, snorkel qualified TSRA LSMU staff members have been trained in the GBRMPA 

RHIS methods and AIMS manta tow methods. 

 It was mutually decided that initially three methods would be used by the TSRA for the long-

term coral reef monitoring: reef health and impact survey, underwater visual census and 

manta-tow methods. 

GBRMPA Reef Health and Impact Survey (RHIS): 

 The RHIS method [5] will be used to quantify benthic percentage composition, incidence of 

threats/impacts and trends over time. 

 Four (4) sites per location (four quadrats of the reef), with three (3) replicates per site. 

 RHIS replicates will be placed 50 m apart, parallel to the reef slope. 

 Due to low replication, RHIS replicate sites will be permanent, marked by using a star-picket 

to identify the RHIS centre point. 

 Photos of each replicate’s benthic substrate will be taken and stored to assist comparison 

and analysis of long-term changes. 

 See RHIS survey sheet for specific data that will be recorded. 

Underwater Visual Census Survey – Fisheries and Threat Species: 

 The UVC method [6] will be used to record the relative abundance and density of target 

fishery and threat species. 

 It will be conducted for a length of 100 m, measured by use of the spaced RHIS sites (i.e. 

distance between 3 sites = 100 m). 

 There will be two personnel recording data, the first will record key fishery species on a 5 m 

wide belt (e.g. coral trout, giant clam, etc.), the second will record benthic/cryptic species on 

a 2 m wide belt (e.g. COTS, sea cucumbers). 



 

 A photo of the substrate will be taken every 5 m using a digital camera, which will assist in 

long-term status trend analysis. 

Manta-Tow Survey: 

 It was noted that the manta-tow survey method [7] was not suitable during poor visibility or 

rough conditions as the data may be incomplete or inaccurately collected. 

 It was suggested that the manta-tow method be used in the TSRA long-term coral reef 

monitoring strategy to maintain ranger skills, as this method is effective for larger scale 

surveys such as for identifying the spatial extent of various impacts/threats as part of the 

management response plan (e.g. bleaching, COTS). 

 Note: The large reef size of some islands (e.g. Erub’s fringing reef) will need to be considered 

as it may not be realistic to manta-tow around the entire island. 

Issues Raised / Outcomes from this Session: 

 Given the available resources and current capacity it was agreed that coral reefs adjacent to 

communities will be monitored initially, including Ugar, Erub, Mer, Masig and Poruma. As 

capacity increases and resources become available the number of sites may increase. It was 

also recommended that monitoring should be undertaken biannually in order to maintain 

ranger skills. 

 In order to capture any impacts of run off and increased temperatures (e.g. bleaching, 

disease, COTS outbreaks) monitoring should take place in March each year. Once monitoring 

sites are established in March 2015, monitoring may be able to be undertaken in March and 

November each year by use of ranger vessels and TSRA LSMU staff. 

 Initially three methods would be used by the TSRA for long-term coral reef monitoring: (i) 

reef health and impact survey, (ii) underwater visual census, and (iii) manta-tow methods. 

 The RHIS method would be used to quantify benthic percentage composition, incidence of 

threats/impacts and trends over time. 

 The Underwater Visual Census (UVC) method will be used to record the relative abundance 

and density of target fishery and threatened species. 

 The manta-tow method will be used to maintain and further develop ranger skills and to 

identifying the spatial extent of various impacts/threats to inform the Coral Reef Response 

Plan (e.g. bleaching, COTS outbreaks). 
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Session 3: Management responsibility options for the TSRA and other 
stakeholders 

Management Response – Threat/Impact Identification: 

There is a recognised need to be able to link management outcomes and responses to the results of 

reef monitoring. This includes the ability to undertake reactive surveys for events such as coral 

bleaching and COTS outbreaks. The recent report of increased COTS observed and reported by CSIRO 

demonstrated that the TSRA does not currently have the operational capacity to respond to incident 

reports. 

In the future, if a report of a COTS outbreak or bleaching event occurs it was recommended that a 

monitoring team be deployed to conduct comprehensive surveys, including: 

 Minimum of 10 RHIS sites each with 3 replicates. 

 Starting where the report was made and expanding out concentrically. 

 Also adjacent reefs need to be checked, if they exist. 

It was discussed that the TSRA does not have any decision-making powers regarding management 

decisions, and any management decisions would need to be made by respective RNTBC’s, including 

the Malu Lamar (Torres Strait sea claim RNTBC). 

The following process was discussed: 

 The TSRA collaborate with Malu Lamar and respective RNTBCs to agree on a response (i.e. 

comprehensive survey) to verify and quantify reported threat/impact. 

 The TSRA deploy a qualified monitoring team to undertake comprehensive RHIS surveys and 

manta-tow surveys at the reported location. 

 The TSRA collaborate with expertise (e.g. AIMS, CSIRO, GBRMPA) to discuss outcomes and 

brainstorm recommendations (currently TSRA does not have the capacity/experience in 

management recommendations; this process will assist in developing those skills). 

 The TSRA will present outcomes and recommendations to the Malu Lamar/RNTBC/TSRA 

Board for a decision on how they would like to proceed. 

Issues Raised / Outcomes from this Session: 

 Currently there are few resources to respond to any events, such as coral bleaching or COTS 

outbreaks, identified through the reef monitoring, and a proposed process was discussed. 

 It is anticipated that these discussions will inform the Coral Reef Response Plan and form a 

basis for future management responses. 

 
  



 

Session 4: Future research priorities 

The final session was to be based around future priorities but with the arrival of participants from 

GBRMPA it was decided to focus on their program of monitoring and environmental assessments and 

in particular on the RHIS methodology. 

The GBRMPA participants gave a presentation on the RHIS methodology, the data systems that 

support this (including a web dash-board) and the ‘Eye on the Reef’ program, including the online 

App. There was a discussion about the use of the RHIS method and how it is used in the GBR to look 

at health trends, storm damage and COTS outbreaks. 

The discussion then centred on data collection and data management with the following discussed: 

 The GBRMPA ‘Eye on the Reef’ system [8] and App could be used in Torres Strait although 

they may need some additional base maps (such as from the eAtlas [4]). 

 The RHIS database is managed by GBRMPA along with the basic reporting tools, this could be 

made available to the TSRA, again with the need for base maps, either as is or maybe as a 

dedicated sub-site within the RHIS system. 

 The manta-tow database is managed by AIMS and can be made available to the TSRA along 

with data entry and checking systems. 

 The only method without a dedicated data management system is the Underwater Visual 

Census work so this may require some work to develop an equivalent system. 

 It was noted that any data management system needed to be built on proven database 

technologies rather than spreadsheets or other ad-hoc systems, given that systems already 

exist for some components it is important to put in place best practice for any new work. 

Issues Raised / Outcomes from this Session: 

 It was understood that data management is a key part of any monitoring system and so this 

component needs to be developed in parallel to the physical monitoring work. 

 There are a number of data management systems in place to support the proposed 

monitoring work; some of these may be adaptable to the Torres Strait with the provision of 

applicable base maps. 

 For the RHIS and manta-tow methods, the data systems exist in differing organisations which 

may cause issues, for the UVC method there are no easily accessible data management 

systems. 
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Post amble: Discussion Gaps 

While there was a good level of discussion around the immediate needs and opportunities there 

were a number of items that were not explicitly discussed and which need to be considered in 

subsequent planning. 

These include: 

 A breakdown of the higher-level monitoring goals to define exactly what the monitoring 

should achieve, this will inform the process of developing a robust experimental design and 

in understanding and setting the statistical power of the monitoring program. This is not a 

trivial issue but there is considerable expertise and lessons learnt from the GBR. 

 The resources and need for proper data management, while this was raised just how this 

would be implemented and sustained remains uncertain. 

 The use of the baseline Line Transect data, especially as a tool for detecting smaller scale 

change over time. 

 The long-term sustainability of any program in terms of funding, personnel, resources, 

expertise, logistics, and training, including the relationship between the program and the 

main research agencies and the ownership of any resulting program by the TSRA and other 

local agencies. 

 The nature of linkages to responses and actions if major change is detected, this is being 

investigated but requires an alignment of responsibility and authority, especially with regard 

to liaising with Malu Lamar and in implementing responses. 

 The acknowledged artificial divide between the GBR and the Torres Strait and how this can 

be removed to encourage much of the base science and monitoring work, resources and 

expertise currently deployed in the GBR to naturally flow to the Torres Strait (for example, 

the concept of using the Torres Strait as a natural climate change laboratory to contrast and 

compare with GBR reefs). 

 The lack of some base science in the region, such as ocean observing, that will allow an 

understanding of why systems are changing rather just detecting that they have changed. 

 How any monitoring would work within other marine issues in the Torres Strait including 

shipping, impacts from PNG and so on. 

 

Many of these items are non-trivial and outside the scope of both the workshop and the NERP 

funded projects but may be critical in ensuring that the work done so far can be the foundation for 

sustainable long-term projects in the region. 

  



 

Workshop Recommendations 

Monitoring of Torres Strait reefs needs to meet management and community goals, this purpose sets 

the type of monitoring, the frequency, site locations and the methods used. The recommendation is 

that a series of monitoring methods or components are required to address particular issues and 

these will utilise a variety of methods at a variety of locations. The challenge then is to ensure that 

the results and outcomes of each monitoring component inform the other components and that an 

overall larger picture is maintained to put in context the results from the individual components. 

The following set of monitoring components is proposed: 

Component One: Community Monitoring for unusual events or events of interest 

Question: Are there unusual or note-worthy things happening on reefs that 
are visited by local communities? 

Rationale: There is a need to document events of interest that occur throughout the 

Torres Strait using the local communities. Isolated incidents may not mean 

much individually but may reflect wider issues. Examples include large 

numbers of crown-of-thorns starfish, coral disease, coral bleaching, turtle 

and dugong deaths, seabird deaths, fish kills, marine pollution, illegal fishing, 

etc. By building up a comprehensive database of information it becomes 

possible to identify potential issues before they become widespread or to 

gain an understanding of emerging issues that need to be addressed by 

future policy and management actions. 

Proposed 
Solution: 

The GBRMPA ‘Eye on the Reef’ reporting program and associated systems 

(phone App’s, website, reporting mechanisms) could be adopted and 

extended into the Torres Strait with some expansion of the system to cover 

issues relevant to the TS. 

Location: As the monitoring is done by local communities it would effectively cover 

most of the areas visited by local communities. 

Cost / Resources: There may be some costs in adapting the GBRMPA system (such as software 

upgrades) but the basic system is already in place. There would need to be 

an intensive communication program in the Torres Strait to get users on-

board but this would be a cost effective way for broad surveillance to be 

undertaken in the Torres Strait. 

Timing: Could be implemented by mid-2015 and would be ongoing. 

Data: The data would come back to GBRMPA under the current system, there 

would then be a need to get this data to the TSRA (potentially to the LSMU) 

both as per incident and as summarised data. 

Training: Little to no training required, some potential training on the data side. 

Capacity 
Building: 

Little to no capacity building as the system would be run from GBRMPA or 

the nominated agency. 

Management 
Response: 

For each of the types of reporting a management response would need to be 

formulated, for example for coral bleaching no direct response may be 
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required for a particular report, but a direct response may be appropriate 

for pollution or stranded animals. 

Sustainability: There would need to be continued money allocated to developing the 

system and to support GBRMPA or whoever maintains it, there would also 

need to be ongoing promotion of the program in local communities. 

Integration with 
other Programs: 

The program would have a direct input into reactive surveys using Manta 

Tow or RHIS methods and but less so with the other methods. 

Issues:  This program presumes people have mobile phones and internet access, 

this is true for large areas of the Torres Strait but the system may need to 

be re-designed to allow for data input after the event. 

  The program requires constant media promotion to make it successful 

and a real drive by local people to want to report unusual events in their 

local communities. 

  There are potential data privacy issues and some people may not wish to 

report unusual events because it may indicate where they were at that 

time, for example this could cause issues where more than one group 

have access to an area or resource. 

 

Component Two: Monitoring the condition of Home Reefs 

Question: What is the condition of the reefs around local communities, are 
there any changes that may be important? 

Rationale: The intention is to monitor the general health of the reefs around local 

communities on a regular (twice yearly) basis to give an early warning of 

changes on these reefs and to identify specific threats such as COTS 

outbreaks, coral bleaching, coral damage, changes in fish numbers, etc. 

Proposed 
Solution: 

The AIMS Manta Tow method provides a rapid and easy method to survey 

larger areas to identify gross level changes and specific target events such as 

COTS, coral bleaching, coral disease, etc. The Manta Tow method requires 

reasonable visibility and so is not applicable in all areas or under all 

conditions. 

Location: The program would initially focus on reefs around islands where the LSMU 

Sea Rangers are based and then would expand to areas that were accessible 

by the Sea Rangers or where the surveys could be combined with existing 

work such as turtle surveys or other CSIRO/AIMS work. Areas known to be of 

interest (such as Dungeness Reef) would also be surveyed as resources 

permit. Note that Manta Tows require reasonable visibility (at least 6 m). 

Cost / 
Resources: 

Most of the surveys would be done by the LSMU Sea Rangers and this would 

be an additional task so the implications of this on the workload need to be 

investigated. The surveys would require vessels and some snorkelling 

equipment but it would be at a very modest cost. 

Timing: Surveys would be done in March (post-summer) and November (pre-

summer) each year, the first surveys would be done in March 2015. 



 

Data: The data would come back to AIMS and AIMS would commit to processing 

this data and making it available via the TS eAtlas as per the current TS data. 

Simple reports could be provided twice yearly identifying any major changes 

or events of interest. Note that additional resourcing would need to be 

provided to AIMS for this work. 

Training: The Manta Tow method requires training to ensure that scoring is consistent 

across observers. It is recommended that AIMS personnel buddy rangers for 

one of the sampling campaigns (such as the post-summer surveys) although 

this type of training would involve additional costs. 

Capacity 
Building: 

This would build capacity within the region and allow additional surveys and 

work to be undertaken with in-region resources. 

Management 
Response: 

If the data shows something of interest in an area then follow up Manta Tow 

surveys could be done both in that area and in surrounding areas to get an 

understanding of the scale of the issue. This requires some ability to 

undertake reactive surveys (under the Coral Reef Response Plan) and so 

some resources need to be reserved for reactive monitoring, where 

appropriate. 

Sustainability: This program would require ongoing commitment from TSRA via the LSMU 

and Sea Rangers. Costs for training would need to be covered as would 

resources to undertake some level of reactive monitoring.  

Continued access to in-survey vessel is required as is a pool of trained 

qualified (snorkel and CPR qualifications) personnel. 

Integration with 
other Programs: 

This program could form part of a response to events identified under the 

GBR ‘Eye of the Reef’ program and Torres Strait Coral Reef Response Plan. 

The data could identify potential issues that may inform the other 

monitoring programs. 

Issues:  Any surveys done in local community areas will require permission from 

the local PBC. 

  The program requires vessels to be available and for a pool of available 

trained personnel, there are also potential OH&S issues that need to be 

addressed. 
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Component Three: Monitoring Critical Components of TS Reefs 

Question: What is the health and status of the home reef areas? 

Rationale: This component ‘drills-down’ from the Manta Tow data by conducting Reef 

Health and Impact Surveys (RHIS) to get estimates of coral cover at fixed 

sites around the reefs near local communities. In conjunction with this, fish 

abundance surveys will be done to estimate numbers of the larger locally 

important fish species. The data will give numerically valid estimates of the 

major benthic and fish groups and will allow for more subtle changes in reef 

health to be documented. 

Proposed 
Solution: 

The method proposed is the GBRMPA Reef Health and Impact Survey (RHIS) 

method that can be done on snorkel but using fixed permanently marked 

sites along with a snorkel based swim-transect fish count method. 

The solution is partnered with the Manta Tow method with the Manta Tow 

data providing large-scale synoptic data and the RHIS and fish data providing 

more detail from the same area. Note that this is only suitable in areas with 

reasonable visibility. 

Location: These surveys would be done at permanently located sites on the reefs 

around the local communities and where the Manta Tow surveys have been 

done. This method can also be used to provide more information from 

Manta Tow sites where change has been identified and so this can from part 

of a reactive monitoring strategy with new sites established where 

disturbance or damage has been found with the Manta Tows. 

Cost / 
Resources: 

This method is suitable for snorkel and so can be done with local resources 

such as the Sea Rangers and would logically be done in conjunction with the 

Manta Tow method. As such it would require more time from the Sea 

Rangers but could be accommodated within the existing resources and so 

would be cost effective. 

Timing: The monitoring would logically be done with the Manta Tow surveys but 

would only be done annually and the best timing being with the March 

Manta Tow surveys.  

Data: The data would go to GBRMPA as part of their ‘Eye on the Reef’ information 

system, some work may be needed to get reef identifiers for the TS reefs 

(potentially via the eAtlas). It may be possible that GBRMPA can make a 

‘dashboard’ for the TS data to separate this out from the GBR data. 

Training: There would be a need for initial training (to be negotiated with GBRMPA) 

and potentially updates to training on a regular basis. Separate training may 

be required for the fish work. As the surveys are done only annually then 

some form of update on a yearly basis may be required. 

Capacity 
Building: 

This project will develop local capacity in the survey methods as well as 

consolidate the skills from the Manta Tow component.  

Management 
Response: 

It is possible that the component will identify changes that the community 

will expect a management response to. The initial response should be to 

undertake more surveys but thought needs to be given to what responses 

would be appropriate if large scale changes in coral and fish numbers occur 



 

at a series of sites. 

In a reverse way this method is useful as a response to changes or issues 

identified by the Manta Tow or other methods as new sites can be quickly 

established and surveyed. As a result this method is a key tool in responding 

to events such as a disturbance on a reef, discovery of COTS outbreaks, coral 

bleaching and so on. As the method is quick, cost effective and uses local 

capacity, it is an effective response tool. 

Sustainability: Linking this into the Manta Tow method makes this very sustainable as long 

as local capacity is maintained and training is done on a regular basis.  

Integration with 
other Programs: 

As this method is about long term change there is little interaction with the 

other methods although co-locating Manta Tow and Line Transect sites 

makes sense as the Manta Tow data can give a crude estimate of change 

that can be confirmed and documented via the line transects. 

Issues: The scientific ‘rigor’ of the RHIS method is weak as it relies heavily on the 

observer and while there is some replication along a reef it is only good for 

getting rough estimates of cover and distinguishing gross level changes. The 

limited size means that you can miss events occurring just outside the 

sampling area. Combining this with the Manta Tow method increases its 

usability but training is a key part of implementing the RHIS method. 

 There is currently no good method for assessing fish numbers on snorkel and 

so these will need to be developed but getting some measure of the fish is a 

component missing from the other methods. 

 

Component Four: Monitoring the long-term health of key reefs in the Torres Strait 

Question: What are the long term (decadal) changes in the health of key 
representative reefs in the Torres Strait and what is causing this 
change? 

Rationale: The experience from the GBR is that it can take decades to be able to 

understand longer term trends especially if coral health is impacted by 

episodic pressures as well as continual pressures. Having a baseline that is 

updated regularly allows for the documentation of long term changes and 

potentially the causes (although this requires more frequent surveys).  

Once the baselines have been surveyed they provide a permanent record of 

conditions that can be used in the future and so they form a critical part of 

understanding change to reefs in the Torres Strait. The intention therefore is 

that this type of survey be done relatively infrequently but on a well-defined 

basis allowing for resources to be allocated in advance. 

Proposed 
Solution: 

Benthic Line Transects, including video or still image recording, undertaken 

at a number of key locations with an initial wider baseline set of surveys and 

then regular (every five years) re-surveys of the transects. More frequent 

surveys can be done in response to results from other components. 

Location: The program would initially focus on those reefs that have already been 

surveyed under the AIMS and CSIRO projects but would review locations to 

provide a larger baseline to meet future needs such as in areas of 
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anticipated change, stress or impact. Note that Benthic Line Transects can be 

done in areas of limited visibility (2-3 m) and so it is one method suitable for 

areas with limited (but some) visibility. 

Cost / 
Resources: 

As this is specialised work that required SCUBA equipment it would require 

the involvement of one of the main research agencies such as CSIRO or 

AIMS, or a suitable consultant. As surveys would be relatively infrequent, it 

is difficult to build and maintain local capacity for this work and so this is 

best done by collaborative or other arrangements with the main marine 

research agencies.  

One option is to utilise the current monitoring occurring in the region and to 

adapt or piggy-back on existing CSIRO surveys. This may require a 

modification of the CSIRO surveys or additional logistics but may be one way 

to offset costs and resources. 

Depending on the level of collaboration this type of survey would be 

expensive (especially for vessel time) and so there are significant resource 

issues around this type of monitoring. 

Timing: Surveys can be done any time of the year but require relatively good 

weather conditions. Surveys would be repeated every five years or so as 

resources allow, reefs can be selected to align with more frequent manta 

tow surveys to identify reefs that should be re-surveyed more often. The 

intention is to re-sample the baseline on a regular basis to update the entire 

baseline and to do this so that there are enough data points to document 

decadal level changes. 

Data: The data could come back to AIMS and be processed as part of the LTMP 

project and would therefore have the same outputs as the current data. The 

final products may also be made available via the TS eAtlas. There would be 

a need to produce reports after each set of surveys. Again consideration 

needs to be given as to how this is resourced.  

Training: As these surveys would be done relatively infrequently there is little 

rationale for building local capacity for this work and so it may best be done 

by external parties that have the resources, including trained personnel, to 

undertake the work. As a result there would be little in-region training. 

Capacity 
Building: 

As with the training, it is unlikely that it would be worth building capacity for 

this type of work in the region so this type of monitoring would not 

necessarily result in capacity building in the region. 

Management 
Response: 

This monitoring technique is not designed to look for large changes but 

more to document longer term trends within episodic events and so there 

will be no need for reactive responses. What the data will do is provide 

information for longer term policy level responses and so this monitoring 

will feed into long term responses around sustainability and ecosystem 

health. 

Sustainability: This program will be difficult to sustain but as a permanent visual record 

would be taken at each survey, the value of the baseline remains even if 

follow up surveys are not undertaken. More frequent surveys will allow for 

factors that cause change to be identified, but even with long periods 



 

between surveys the overall level of change can still be found. A good record 

of current condition will provide a good baseline and benchmark against 

which change can be measured. This will open opportunities to explore 

funding for future surveys.  

Integration with 
other Programs: 

As this method is about long-term change there is little interaction with the 

other methods although co-locating Manta Tow and Line Transect sites 

makes sense as the Manta Tow data can give a crude estimate of change 

that can be confirmed and documented via the line transects. 

Issues:  The ability to utilise existing work in the region, especially the CSIRO 

monitoring, may reduce costs and increase opportunities. 

  This is a potentially expensive program but the implementation of a 

wider baseline using the NERP data is of importance. 

  While it would be good to utilise in-region capacity for this work, in the 

short-term this is problematic and it is hard to see how local capacity can 

be developed and maintained based on this work alone (i.e. not as part 

of another funded project). 

 

Issues: 

The design detailed here has a number of issues that need to be worked through before any plan is 

put forward or implemented. The main one is the lack of a standardised way of measuring the major 

fish groups/species on snorkel in a way that would be suitable to local Sea Rangers.  

Surveying reefs with poor visibility is also an issue and one that CSIRO may have more experience 

with. 

The other main issue is that of data management and the fact that the design relies on a number of 

agencies each with their own data management systems and expertise. Not only is there is huge 

reliance on the agency but getting all the data together to get an overall picture of what is happening 

maybe difficult. The commitment and sustainability of these agencies to the TS data is also unknown 

and untested. 

The major issues identified include: 

 Poor to no sampling of fish and turtles/dugongs/etc.; 

 Data management – many agencies are involved and there is uncertainty around future 

commitments; 

 Sustainability at all levels from vessels and people to funding to supporting agencies; 

 Integration with CSIRO program, uncertain how the current programs can be used to add 

data to this monitoring; 

 Role of Malu Lamar and the relationship between monitoring, response and policy; 

 Western reefs/reefs with low undrwater visibility – how to sample these; and 

 Reliance on RHIS, which has not been used for long-term studies. 
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Conclusion 

The work completed under the NERP project has created a baseline in understanding and monitoring 

selected reefs and a unique opportunity to continue this on reefs of the Torres Strait. The 

combination of in-region capacity, resources and expertise with a deep engagement with the 

environmental and scientific community creates a point in time where it is possible to implement a 

program that will help monitor and ultimately protect the reefs of the Torres Strait. 

This plan is the start of a longer and broader conversation about how best to monitor and respond to 

events impacting coals reefs in the region in the context of the of monitoring on the GBR that has 

document large scale changes and declines on these reefs and in the context of a range of future 

issues including climate change. 
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Appendices 

Appendix A. Workshop Goals, Agenda and Participants 

 
Coral Reef Workshop – Thursday the 9th of October, 2014 
Location: Australian Institute of Marine Science (Conference Room 2) 
Time: 08:30 – 16:30 
Chair: Stan Lui 

Participants: 

 TSRA: Stan Lui, Ron Fujii, Tristan Simpson, Matt Dunn, Frank Loban, Troy Stow, Boggo Gela, 

Noel Baker and Aaron Bon. 

 AIMS: Scott Bainbridge, Hugh Sweatman, Ian Miller, Michelle Jonker, Kate Osborne. 

 GBRMPA: Fiona Merida, Roger Beeden. 

 CSIRO: Russel Babcock and Darren Dennis. 

 JCU/C2O: Johanna Johnson. 

 AFMA: Steve Hall. 

Workshop Goals: 

 To increase our knowledge and understanding of coral reef monitoring and research 

outcomes to date within the Torres Strait and the Great Barrier Reef, with emphasis on 

health trends and threats (updates from AIMS, GBRMPA and CSIRO). 

 To discuss and develop the Torres Strait long-term coral monitoring program, including: 

 Short (1-2 years), medium (3-5 years) and long-term (10 year) aims; 

 Review of current capacity of stakeholders (e.g. community, government, research 

institutes, fisheries) against aims, including skills, training, resources, locations; 

 Discuss monitoring and research method options against aims and capacity; 

 Identify training and skills development requirements against aims and capacity; 

 Discuss stakeholder collaboration strategies to improve networking and 

data/observation sharing; and 

 Any other suggestions? 

 To increase our knowledge and understanding of coral reef/marine preventative and reactive 

management options in response to potential key issues and threats (e.g. crown of thorns 

outbreaks, bleaching, disease, oil spill, ocean acidification). 

 To identify monitoring and research gaps and priorities and develop strategies to address 

them. 
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Agenda: 
08:30 Arrive at AIMS, sign in as day visitors 

08:50 Welcome to AIMS – Dr David Souter (AIMS Research Manager) 

0900 Introductions 
Session 1 – Current and past monitoring of reef resources in 

Torres Strait 
 Marine resource surveys – CSIRO [~25 min] 

 Reef monitoring and biodiversity surveys – AIMS [~25 min] 

 GBR status and threats presentation - If GBRMPA available?  

10:00 - 10:15 Morning tea 

10:15 Session 2 – The Torres Strait long-term coral reef monitoring 
program  

TSRA – Stan Lui to Chair 
 Introduction 

 Identifying the goal - Why does the TSRA need coral monitoring? 

 Identifying issues/threats of concern in the Torres Strait. 

 Establish short term objectives (1-2 years): 

 Identify current stakeholder capacity, method options, required 

capacity, development and training 

 Establish medium term objectives (3-5 years)  

 Identify current stakeholder capacity, method options, required 

capacity, development and training 

 Establish long-term objectives (10+ years) 

 Identify current stakeholder capacity, method options, required 

capacity, development and training. 

12:00-12:45 Lunch 

12:45 Session 3 – Management responsibility options for the TSRA and 
other stakeholders:  

TSRA – Stan Lui to Chair 
 Torres Strait Coral Reef Response Plan brief – Johanna Johnson [15min] 

 Using identified issues/threats from previous session discuss and identify 

passive/active and preventative/reactive management options for the 

TSRA 

 Collaboration process – How can the TSRA increase stakeholder 

networking and data/observation sharing to improve management 

outcomes? 

 Community communication and feedback – identify needs and options, 

including involvement and capacity building. 

 Other management responsibilities? 



 

14:30 – 14:45 Afternoon tea 

14:45 Continuation of previous discussions – if needed 
 
Session 4 – Future research priorities 

 Identify priority research gaps outside of TSRA resources and capacity to 

address – what are the bigger questions affecting coral reefs? 

 Examine other stakeholder capacity to address research gaps, including 

collaboration options for future projects. 

 Compile outcomes so that they can be used as justification in the 

development of future projects. 

16:30 Close 

 
Workshop Photo (9 October 2014): 

 
 
 




