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1. Overall seagrasses in Mourilyan Harbour remained in a very poor state with 
the continued absence of seagrass in all the intertidal monitoring 
meadows. 

2. The subtidal channel meadow reduced in size and mean biomass from the 
previous year but remained in a good condition by historical standards. 

3. Only one species (Halophila decipiens) was present in the monitoring 
meadows, however the first study of the broader harbour environment 
since 2000 recorded small meadows and isolated patches of Halodule 
uninervis, Enhalus acoroides and Halophila ovalis elsewhere in the harbour. 

4. The foundation species (Zostera muelleri and Halodule uninervis) that had 
been continually present since monitoring began in 1993 until 2009 were 
absent for the sixth consecutive year.  

5. The lack of recovery in foundation species despite improved growing 
conditions from 2012 may be due to a lack of seagrass propagules. 
Seedbank surveys over the last four years have found very low densities of 
Z. muelleri seeds, and in 2015 seeds were entirely absent.  

6. In a regional context, seagrass at all long-term monitoring sites in the wet 
and dry tropics regions underwent severe declines from 2009-11. Meadows 
to the north (Cairns Harbour) and south (Townsville) have now shown 
substantial recovery. Mourilyan Harbour remains the only location where 
no recovery of the key high biomass foundation species has occurred.  

7. It is likely that assisted restoration will be required to re-establish viable 
Zostera muelleri in Mourilyan Harbour, given the lack of a seedbank and the 
areas isolation from any healthy nearby populations from which seeds or 
propagules could disperse.  
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Seagrasses in Mourilyan Harbour have been monitored annually since 2000, following baseline surveys and 
initial assessments conducted between 1993 and 1996. Each year all seagrasses within 5 seagrass 
meadows representing the range of different seagrass community types found in Mourilyan Harbour are 
assessed for changes in biomass, aerial coverage and species composition. Changes to area, biomass and 
species composition are then used to develop a seagrass condition index (see sections 2.3 & 3.2 of this 
report for further details). In 2015 a broader survey of all seagrasses within the harbour area was also 
conducted for the first time since 2000. 
 
Overall, seagrass condition in Mourilyan  
Harbour for 2015 ǿŀǎ ŎƭŀǎǎƛŦƛŜŘ ŀǎ άǾŜǊȅ ǇƻƻǊέ 
with a total absence of any cover in four (all 
intertidal)  out of the five monitoring meadows 
and a grading of άgoodέ ƛƴ ǘƘŜ ŦƛŦǘƘ subtidal 
meadow (Figure 2). Only one seagrass species 
(Halophila decipiens) was observed in the 
monitoring meadows, however three more 
(Halodule uninervis, Enhalus acoroides and 
Halophila ovalis) were found in the broader study 
(Figure 1). The foundation species Zostera muelleri 
was absent for the sixth consecutive year. The 
subtidal seagrasses in the channel meadow was 
reduced in area since the previous survey but 
remained in άƎƻƻŘέ condition by historical 
standards. 
 
The absence of previously dense Z. muelleri in Mourilyan harbour monitoring meadows since 2009 is a 
growing concern with every year. Similar declines in Cairns Harbour reduced these species to isolated 
patches in 2009, however substantial recovery is now underway at this location. In Townsville to the south, 
Z. muelleri meadows which underwent large declines in 2009 but did not completely collapse have now 
ǊŜŎƻǾŜǊŜŘ ǘƻ άƎƻƻŘέ ŎƻƴŘƛǘƛƻƴΦ Annual surveys (2012-15) of the seedbank in sediments from the Bradshaw 
meadow where Z. muelleri previously occurred in Mourilyan Harbour found very low densities of seeds for 
this species. Furthermore, given the current length of time these seeds have been in the sediment, it is 
likely they will have very low levels of viability. In 2015 Z. muelleri seeds were entirely absent from the 
meadow. It remains uncertain how these meadows will re-establish naturally with no known nearby 
population to replenish either sexual or asexual propagules. Some consideration of assisting recovery 
through a restoration project may be necessary if the species cannot re-establish naturally.  
 
It will be critical for any potential recolonisation and recovery that favourable conditions for seagrass 
growth are maintained. The Mourilyan region has been identified as one of four locations along the Great 
Barrier Reef coast where seagrasses face the highest level of risk. This is due to the cumulative threats 
from a range of natural and anthropogenic induced sources that affect runoff from the Moresby River 
catchment. While port activities are likely to be only a small component of the potential threats to 
Mourilyan seagrasses, they can be managed in a way that minimises any additional pressure on this 
important habitat. Future activities and development in the Moresby River and its catchment should 
consider the current poor state of seagrass resilience and their vulnerability to future impacts. The 
monitoring surveys could also be improved by: inclusion of water quality monitoring and the assessment 
of light and temperature within the meadows to better establish the links between natural or 
anthropogenic induced change. 
  

Figure 1. Isolated patch of Enhalus acoroides on intertidal 
sand banks. 
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Figure 2. Seagrass condition index for Mourilyan Harbour seagrass monitoring meadows in 2015.  
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Seagrasses are one of the most productive marine habitats on earth and provide a variety of important 
ecosystem services worth substantial economic value (Costanza et al. 2014). These services include the 
provision of nursery habitat for economically-important fish and crustaceans (Coles et al. 1993, McKenzie 
et al. 1996, Heck et al. 2003), and food for grazing mega herbivores like dugongs and sea turtles (Heck et 
al. 2008, Unsworth and Cullen 2010). Further, seagrasses play a major role in the cycling of nutrients 
(McMahon and Walker 1998), stabilisation of sediments (Madsen et al. 2001), improving of water quality 
(McGlathery et al. 2007) and recent studies suggest they are one of the most efficient and powerful carbon 
sinks in the marine realm (Fourqurean et al. 2012, Pendleton et al. 2012, Lavery et al. 2013). 

Assessment by an expert panel on the relative impacts of anthropogenic activities on seagrass ecosystems. 
Globally, seagrasses have been declining at ever increasing rates due to both natural and anthropogenic 
causes (Waycott et al. 2009). Explanations for seagrass decline include natural disturbances such as 
storms, disease and overgrazing by herbivores as well as anthropogenic stresses including direct 
disturbance from coastal development, dredging, and trawling, coupled with indirect effects through 
changes in water quality due to sedimentation, pollution and eutrophication (Short and Wyllie-Echeverria 
1996). In the tropical Indo-Pacific region industrial and urban run-off, port development, and dredging 
have all been identified as threats to seagrass (Grech et al. 2012). Locally in the Great Barrier Reef (GBR) 
coastal region the highest threat areas for seagrasses all occur in the southern two thirds of the GBR, in 
areas where multiple threats accumulate including urban, port, industrial and agricultural runoff (Grech et 
al 2011). These hot-spots arise as seagrasses preferentially occur in the same sheltered coastal locations 
that ports and urban centres are established (Coles et al 2015). In Queensland this has been recognised 
and a strategic monitoring program of these high risk areas has been established to aid in their 
management and ensure impacts are minimised (Coles et al 2015). 

1.1 Queensland Ports Seagrass Monitoring Program 

A long-term seagrass monitoring and assessment 
program has been established in the majority of 
Queensland commercial ports. The program was 
developed by the Seagrass Ecology Group at James Cook 
¦ƴƛǾŜǊǎƛǘȅΩǎ /ŜƴǘǊŜ ŦƻǊ ¢ǊƻǇƛŎŀƭ ²ŀǘŜǊ ϧ !ǉǳŀǘƛŎ 
Ecosystem Research (TropWATER) in partnership with 
the various Queensland port authorities. While each 
location is funded separately, a common methodology 
and rationale is used providing a network of seagrass 
monitoring locations throughout Queensland (Figure 3). 
 
A strategic long-term assessment and monitoring 
program for seagrasses provides port managers and 
regulators with the key information to ensure that 
seagrasses and ports can co-exist. It is useful information 
for planning and implementing port development and 
maintenance programs so they have a minimal impact on 
seagrasses. The program also provides an ongoing 
assessment of many of the most threatened seagrass 
communities in the state. 
 
The program not only delivers key information for the management of port activities to minimise impacts 
on seagrasses but has also resulted in significant advances in the science and knowledge of tropical 
seagrass ecology. It has been instrumental in developing tools, indicators and thresholds for the protection 
and management of seagrasses and an understanding of the drivers of tropical seagrass change. It 

 Figure 3. Location of Queensland Port Seagrass 

assessment sites (red ς long term monitoring; blue 
baseline mapping only. 
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