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Abstract 

The community’s interest in seagrass in Moreton Bay has been growing for many years. This 

interest has arisen from a desire to protect Moreton Bays natural coastal resources.  Thomas 

Welsby (1858-1941) is a notable early historian who recorded the many values of Moreton 

Bay. This interest has grown into a genuine desire to better understand seagrass and make a 

meaningful contribution to better manage our impacts upon seagrass communities. So when 

scientists introduced a simple robust seagrass monitoring methodology to the community it 

was the catalyst for a sudden growth in community seagrass scientists. Since 2001 

community scientists have gathered seagrass data three times a year from across Moreton 

Bay and together with more recent community science programs continue to gather data 

today. The data collected has been valuable for decision makers, researchers and community 

campaigners. The management of this effort is not without it challenges. The most notable 

challenges being ensuring community scientists are regularly informed of the value of their 

effort and financing the coordination team who ensure this effort is efficient and effective. 

With over 15 years of data the community scientists have noted seasonal trends, natural 

seagrass losses and the impact of boating and commercial bait worming upon seagrass 

meadows.  This paper will look at community seagrass monitoring in Moreton Bay in 

particular examine their successes, challenges and their findings.  
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Introduction 

 

Importance of seagrass to the region  

 

The ecology and biology of seagrass will no doubt be discussed in other chapters. Likewise, 

other chapters will refer to the many studies that highlight the high important values of 

seagrass. These values include carbon sequestration (1), erosion control (2), organic carbon 

production (3-5), fisheries (6) and habitat and a source of food for many species (3, 5, 7), 

Seagrass is also known as an ecological engineer (7, 8) as it can influence the physical, 

chemical and biological environment. 

However, while the community shares these values they are many times represented in an 

intrinsic form.  The enjoyment of watching green turtle cruise amongst the seagrass, a dugong 

herd feed upon it and wader birds forage amongst it are values that are difficult to quantify 

but nonetheless are equally important to quantifiable economical values. These intrinsic 

values also known as non-use values are combined with use values to calculate the total 

economic value of ecosystem services (9). Ecosystem  services  are  ‘‘the  benefits  people  

obtain  from ecosystems” (10).  

Indigenous people are known to have used seagrass. In South Australia the aboriginals in the 

Murray Mouth area utilised seagrass to make weatherproof cloaks in Winter (11). While the 

indigenous people of Moreton Bay have likely many times visited seagrass meadows in the 

pursuit of dugongs. Community interest in Moreton Bay’s value continued through into early 

European settlement. Thomas Welsby (Thomas Welsby (1858-1941) is one of the more 

notable early historians who articulated Moreton Bay’s many natural values. Peter Ludlow a 

more contemporary Moreton Bay historian has written extensively about Moreton Bay’s 

values through community eyes. It is interesting to note that Welsby expressed even in his 

day a sense of loss as the colony developed. This concern for Moreton Bay’s values is now 

shared by many and continues to grow as South East Queensland population continues to 

grow, a point echoed by community groups (12) and scientists (6, 13). 

Even if community intrinsic values have no weight in a market driven world the economic 

value of seagrass is substantial. To put the value of seagrass into economic terms using 

Costanza, de Groot (2)average unit values of annual ecosystem services Moreton Bay 

seagrass would be worth $766,274,000 – $404,824,000 annually  ($28,916/ha/yr. * 26,500ha 
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(all seagrass)/14,000ha (only dense seagrass). On purely economic grounds seagrass is 

worthy of protection and engaging the community to help protect this asset is cost effective 

and makes good economic sense. 

How are MBMP seagrass monitored by citizen science groups 
 

Sailing for Seagrass 

 

A novel partnership between the tourism industry (Tangalooma Wild Dolphin Resort), NGO 

(Healthy Waterways and Catchment) and a citizen science organisation (Earthwatch) is 

facilitated by Science Under Sail Australia (SUSA). The aim of this partnership is to ensure 

that the seagrass map for Moreton Bay remains current and useful to managers as a reliable 

information source when making environmental decisions. SUSA currently undertakes visual 

inspections at more than 4000 sites (See Figure 1) in Moreton Bay every two years. To 

achieve this, we run 3 intensive, week long, citizen science trips and complete field work 

over a total of 45 boat days each year. 

The program started in January 2015 and will complete its first seagrass map at the end of 

2016. This map will become the most up to date assessment of seagrass distribution and 

throughout Moreton Bay. While there have been previous maps produced of seagrass 

distribution in Moreton Bay (e.g. 2004, 2013; ref), it is the integration of the current mapping 

initiative with a citizen science program that provides the opportunity for continual updating 

of the map. Hence, in January 2017 sites surveyed in 2015 will be resurveyed providing both 

an assessment of change in distribution and seagrass cover over approximately 2 years as 

well as ensuring that when the map is used to support decision making, its underlying data 

will have been collected within the previous 2 years. 

The Sailing for Seagrass program is collecting species composition, percent cover and 

substrate type at all sites. In addition, photos are taken at many sites to provide long term 

validation of the visual assessment of percent cover as well as seagrass condition and species. 

We are incorporating all this data using cloud technology that will enable the transfer and 

storage of information collected in the field directly to our data base. By streamlining this 

previously time consuming step and the increase in storage capacity this solution improves 

the process for recalling information specific to a region or individual location. Thanks to 

recent increases in storage capacity of cloud data and the ease of recover it is also possible to 
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store detailed field notes and photographs for later verification of changes that may occur in 

the future. This modernisation of data collection has been enabled through collaboration with 

OBSERVR a start-up software company that is focused on improving the collection, transfer 

and storage of environmental data. 

Outcomes 

 

1) We are close to completing delivery of a high standard seagrass map for Moreton 

Bay, that will replace earlier maps produced at a much higher cost using government 

employees and professional scientists. 

2) We have educated 42 citizen scientists about the importance of seagrass in Moreton 

Bay, by providing them with a better understanding of the animals that live in seagrass 

meadows as well as the threats to seagrass health. 

3) Multiple articles have been written about this program in local and national 

newspapers as well as magazines, significantly increasing the distribution of information and 

educational value of the program (most of these have links of my webpage SUSA-

VELELLA.com) 
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Figure 1: Moreton Bay Earthwatch seagrass monitoring 2015 – 2016 

 

Wildlife Queensland Community Coastal Science – seagrass monitoring 

 

In 2001 QPWS Marine Park Ranger Nicola Udy and Wildlife Preservation Society of 

Queensland Bayside Branch (WPSQBBB) volunteer and secretary Simon Baltais decided 

community seagrass monitoring would be a good idea. A good idea in light of South East 

Queensland’s increasing human population and consequential increase in human impacts 

upon Moreton Bay. It was hoped that this monitoring would enable the collection of valuable 

data about the state of seagrass in Moreton Bay and provide educational opportunities and 

raise public awareness. The catalyst that turned idea into reality was Seagrass Watch a 

monitoring methodology devised by Australian scientists. This seagrass monitoring program 

commenced in March 1998 and is now conducted in 26 countries by scientists and citizen 

scientists alike. Seagrass Watch aims to raise awareness about the condition and trend of 

nearshore seagrass ecosystems (Seagrass Watch).  WPSQBB commenced the Moreton Bay 

Community Seagrass-Watch in 2001 and in 2013 Wildlife Preservation Society of 
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Queensland (WPSQ) created the WPSQ Coastal Citizen Science (WQCCS) program to 

manage all WPSQ coastal science projects. 

The methodology devised by Seagrass- Watch and utilised by citizen scientists in Moreton 

Bay is ideal as it is a simple and scientifically robust methodology. This methodology is 

based upon the collection of data about of seagrass, sediment and biological condition 

examined within a 50cm * 50cm quadrat placed every 5 metres along three parallel lines each 

50m long by 25m apart (see Figure2: Seagrass Watch Methodology.).   

 Figure2: Seagrass Watch Methodology. 

  

From 2001 to current times WPSQ has managed citizen seagrass monitoring from 

Pumicestone Passage through Moreton Bay and onto the Gold Coast. A total of 61 sites 

(Figure 3:Figure 3:  ) have been established from the Northern reaches of the Pumicestone 

Passage, throughout Moreton Bay to the Broadwater on the Gold Coast. While not all sites 

are monitored 3 times a year from 12 to 20 separate sites are monitored annually. The data 

gathered is still based upon the Seagrass Watch methodology with additional data collection 

included. This extra data includes Lyngbya majuscule Harvey ex Gomont (Lyngyba), GPS 

photographs and perimeter mapping.  

 



 7 

 

Figure 3: WPCSS seagrass monitoring sites in Moreton Bay and Gold Coast. 
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Perimeter mapping of seagrass meadows uses smartphone technology to produce high 

definition geo-referenced digital imagery (See: Figure 4 & Figure 5 ) at regular 5metres 

increments along the perimeter of a seagrass meadow and including major gaps in that 

meadow. More specifically the perimeter methodology involves GPS recording around 250 x 

250 metre square, boxing the study site. A study site will generally be located over an 

existing monitoring site that utilizes the Seagrass Watch methodology. When an edge of the 

seagrass meadow is encountered the volunteer does not continue ‘boxing’ but follows the 

margin of the meadow. As the volunteer proceeds along the perimeter they record their 

observations of the type and condition of the seagrass and other environmental parameters. 

 

 

 

 

 

 

 

 

 

Figure 4: Wildlife Queensland Coastal Citizen Science perimeter seagrass monitoring methodology. 
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Figure 5: Wildlife Queensland Coastal Citizen Science perimeter seagrass monitoring methodology. 

The same technology can also be applied to each quadrat examined along a transect or at the 

0m and 50m quadrats when using the Seagrass Watch methodology (See Figure 6) 

  

 

Figure 6: Using Geo-referenced photographs of seagrass that covers an area of approximately 50cm * 50cm along a 
transect. 

 

The monitoring program would not be successful without the long-term help of Queensland 

Parks and Wildlife, Healthy Waterways, SEQ Catchments, the Port of Brisbane and 

300 m 

166m 
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Tangalooma Dolphin Resort. This help has been in the form of financial and in-kind support. 

Most notable individuals are Nicola Udy and James Udy who have been advocates for the 

program and valued experts. It should be noted that this program would not be possible if not 

for the cooperation and collaboration of many individuals and organisations. Chief to the 

success of the program has been a dedicated team comprised of a program manager, a paid 

coordinator and a number of qualified science officers.  

Outcomes 

The WQCCS has trained hundreds of members of the public in WQCCS seagrass monitoring 

techniques. There is a dedicated core team that exists while many move on after a period of 

time in the project. 

 

What the citizen scientist discovered through monitoring 

The state of intertidal seagrass in Moreton Bay since 2001 is in general stable (                 

Figure 7 ). There is concern about seagrass ecosystems in the Northern region of Moreton 

Bay and this is the subject of investigation by the WQCCS coordination team.  Citizen 

science data is being used by UQ Master Science student to document the continued loss of 

seagrass in Southern Deception Bay as other researchers have in the past (13-16). In recent 

year citizen science data has shown a slight recovery in intertidal seagrass in this region. 

Further information about seagrass can found in the chapter on the science on benthic habitat. 

Refer to Figure 8.  

Citizen science seagrass monitoring has identified the impact of boat anchors upon seagrass 

meadows and the quantified the impact of commercial baiting worming upon seagrass 

meadows along the intertidal seagrass meadows on the Western side of Moreton Bay. The 

impact of bait worming was provided to relevant agencies in the form of a report. 

WQCCS has also identified seasonal trends and the impact of severe natural events upon the 

health of seagrass meadows. The reduction in the density of seagrass during winter months 

and increase in density in warmer months are perhaps the most notable trends. However, the 

increase in seagrass density on the Western side of Moreton Bay (South of the Brisbane 

River) two months after a major rainfall event has recently become evident.  
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                 Figure 7: The state of seagrass in Moreton Bay. Total average intertidal seagrass percent (%) cover 2001 – 2014. 

 

 

 

Figure 8:  Southern Deception Bay seagrass loss from 1988 - 2016 using (17) tidal habitat map. Source: S. Baltais. 

Total average intertidal seagrass percent (%) cover in Moreton Bay from 2001 – 2014. 



 12 

 

The impact of seagrass monitoring science on MBMP 

Citizen science seagrass monitoring has had a major impact upon seagrass monitoring in the 

Moreton Bay Marine Park.  WQCCS seagrass monitoring program is probably the longest 

running seagrass monitoring program in Moreton Bay. The program has officially been 

running since 2001 with data collection commencing in May 2001.  This is a valuable data 

set that provides insight into the extent and percent cover of seagrass across Moreton Bay’s 

intertidal zone. 

 

 Seagrass monitoring data produced by coastal citizen scientists has been used by a 

variety of individuals and entities. 

 A state of intertidal seagrass report to Queensland Government agencies as part of the 

Moreton Bay Marine Park permit requirements. 

 Data made available to researchers to aid in the validation of remote sensing projects. 

 Citizen scientists have identified and quantified the impact of human impacts upon 

seagrass meadows. The most notable report produced was the impact of commercial 

bait worming on seagrass meadows.  

 Utilisation of data in a time seagrass extent and coverage remote sensing study using 

Landsat imagery for the entirety of Moreton Bay from 1972 – 2016. The output is 

yearly extent and cover maps. 

 Provided consultants data on specific sites to aid in their studies. 

 Provided Local Government data for specific planning and biodiversity reports. 

 Education of the public, government agencies and consultants. 

 Support for community group contribution to Planning decisions at State and Local 

Government. 

 Application of new technology to seagrass methodologies to aid in data quality and 

improve efficiencies and increase spatial extent coverage. 

 Upskilling of citizen scientists, a number who have moved into consultancy and 

marine park agency positions. 

 Advancement of the use of science as a tool for positive change in the community. 
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Citizen Science embraced technology. The use of smartphone technology has enabled the 

seagrass monitoring program to trial a variety of new monitoring techniques.  

To protect the environment requires the ability to monitor the health and wellbeing of the 

environment (18), this is applicable to seagrass.  Vos, Meelis (19) similarly stated monitoring 

is one of the essential functions of environmental management Karr (20) similarly said direct 

biological assessment is essential in environmental assessment.  

However, the Seagrass Watch methodology covers only a small spatial extent. Despite 

WQCCS managing 61 seagrass monitoring sites the total area of these sites even if all 

monitored using 183 volunteers covers only about 0.01% of Moreton Bay Marine Park.  

Applying the perimeter method of seagrass monitoring using twenty (20) volunteers, one 

assigned to each region, they can cover twice the area in about half the time.  

Mapping the perimeter of a seagrass meadow and the fragmentation within that meadow is 

one example of addressing the spatial extent limitations associated with the Seagrass Watch 

methodology. Perimeter mapping produces geo-reference high resolution imagery and 

incorporate biological and sediment data as previously explained. 

There is potential for scientists to challenge the quality of citizen science data. However, Finn 

et al (21) showed that observations made by volunteers who monitored seagrass in Moreton 

Bay were as every bit as good as their expert peers.  If the personal observations of volunteers 

are questioned the photographic time stamped geo-referenced images that they collect are 

irrefutable and consequently make valuable data.  

WQCCS has also experimented with Coral Point Count (CPCe) (22) an imagery recognition 

software package that can be used to calculate seagrass percent coverage and species. To date 

WQCCS has shown CPCe is effective in estimating percent seagrass cover where seagrass 

occurs on a sandy substrate. 

 

Challenges to monitoring 

Perhaps the greatest challenge is meeting the expectations of volunteers. Volunteers are 

motivated to join a citizen science program for a variety of reasons (23) and seagrass 

monitoring is no different. Interestingly informative research recently released by Martin et al 
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(2016) (24) does show participation in marine research will attract those members of the 

community already interested in science. Further, what is known and common to many 

citizen science programs is the need to regularly communicate with the volunteers (23). More 

specifically what the citizen scientist needs to know and hear is what they do has value.   

It is the volunteers need for communication that perhaps makes the coordinator the most 

important person in Wildlife Queensland citizen science projects. Open, engaging and 

friendly, the success of seagrass and mangrove monitoring has consistently been dependent 

upon these qualities in its coordinator.  The coordinator is the connector between the seagrass 

monitoring the science and the people who undertake monitoring.  A coordinator must be 

able to maintain enthusiasm, answer all manner of questions and maintain the data integrity 

and security. The coordinator is the human face of the seagrass monitoring project.  A bonus 

to the project in later years has been its young, qualified and equally engaging friendly 

community scientists. These young scientists are generally undergraduate university students 

seeking field experience.  That experience they seek has been a boon to the projects 

capability and capacity to undertake field work, train volunteers and undertake educational 

activities with schools and general public.  Many of these undergraduate students have gone 

on to take up positions in Queensland Parks and Wildlife or environmental consultancy firms. 

Data creation and storage is another challenge for citizen science. It is suggested that one of 

the major barriers to the uptake of citizen science, both participation and utility, is the 

concern about the quality of the data (23). The concern is particularly prevalent in new 

volunteers to the project. It is one reason why effort is spent in training volunteers to reduce 

their angst. Training and the auditing of data is also important to protect the overall quality 

and integrity of the data. 

The growth in data collected and its storage is another challenge. The use of GPS high 

definition photographic functions available via smartphone can generate large volumes of 

data in the order of 2 megabytes per image. The long term storage and cost effective 

distribution of this data across networks creates technical and financial problems for the 

project. 

As for finances it is constantly a concern and worry for the program manager. The early years 

of seagrass monitoring were too often impacted by a lack of continuity in funding. Without 

funding the ability to keep key staff, such as the coordinator is impossible. A lack of 

understanding about the importance of funding continuity afflict federal agencies which 
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creates problems for the project. Equally their rigidity to benign milestones and targets made 

them the least attractive of all funding sources. The seagrass monitoring project has been 

lucky for the generous financial contributions made by corporate entities such as the Brisbane 

Airport Corporation and the Port of Brisbane Pty Ltd while Healthy Waterways and SEQ 

Catchments are major financial contributors. In kind support from Tangalooma has been 

equally generous and continuous for many years. 

WQCCS in light of financial challenges WQCCS will continue to advance the use of 

perimeter monitoring and image recognition software as a means to reduce costs and increase 

the area of seagrass monitored with a reduced managed volunteer base. 

The use of traditional seagrass monitoring via the Seagrass Watch method will continue but 

likely to be restricted to 12 – 20 sites.  Given long-term funding is uncertain this is a prudent 

measure to stretch funds and keep valuable staff who are essential to ensuring the projects are 

successful. 
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