
Seagrasses belong to a large 
group of  marine flowering 
plants, adapted for an entirely 
submerged life.  Just like 
flowering plants on the land, 
they produce flowers and 
seeds, but with pollen and seed 
dispersal through the water 
column. Seagrasses also exhibit 
extensive vegetative (or clonal) 
reproduction through rhizomes. 

Seagrass meadows are extremely 
productive ecosystems and play a 
vital role in providing fish nurseries 
and stabilising seabeds and 
coastal shorelines. However, they 
are under threat globally, mostly 
through damaging and polluting 
anthropogenic effects. Ecosystem 
restoration under water presents a 
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new set of  practical challenges for 
science. Researchers at BGPA (in 
collaboration with The School of  
Plant Biology at UWA, Cockburn 
Cement, and Department of  State 
Development) have developed a set 
of  molecular markers to understand 
how the patterns of  pollen and 
seed dispersal are affected in the 
marine environment, and how this 
knowledge will contribute guidelines 
for the successful restoration of  
seagrass meadows.
 From the gentle waves washing 
back and forwards along the shoreline 
to the rough and tumble of  harsh 
winter storms; seagrasses have adapted 
to an entirely marine life. They are 
synonymous with the shallow, coastal 
embayments and estuaries of  southern 
Australia. 
 The Australian seagrass, Posidonia 
australis Hook. f., is one of  nine 
seagrass species belonging to the family 
Posidoniaceae. It can be found between 
Shark Bay and northern New South 
Wales, including the warmer tropical 
waters to the cool temperature waters 
of  Bass Straight.  Extensive decline in 
seagrass meadows has been documented 
around Australia, where seagrass loss has 
been correlated to human development. 
Losses have occurred due to causes such 
as dredging, land reclamation, increased 
sedimentation, and eutrophication.
 Experimental restoration efforts 
have involved transplanting meadow 
patches, planting new seedlings, and 
enhancing substrate (sea floor) for 
natural recruitment of  new seedlings. 
The first two methods require collection 
of  plant material from a donor site, 
while the third simply relies on natural 
processes for recruitment of  new 
seedlings into the restoration site. 
 Leading (terrestrial) plant restoration 
practice does not recommend the 
transfer of  non-related genetic stock 
and seed collecting guidelines have been 
developed. This is something that should 
also be tested in a marine environment. 
Yet there has been no attempt to assess 
spatial genetic diversity in transplanted 
seagrasses. The BPGA Genetics 

Fig. 1  
Aerial photo of Cockburn Sound 
showing seagrass meadows. Approximate 
locations for sampling are indicated:  
1 Parmelia Bank West,  
2 Parmelia Bank East,  
3 Woodman Point,  
4 Point Peron, and  
5  Safety Bay which is beyond the 

extent of the map. 
Photo: courtesy of Oceanica Consulting P/L
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Fig. 4  Spatial arrangement showing 
relationships among genotypes for individuals 
sampled from five seagrass meadows from the 
Cockburn Sound area. The extensive overlap 
of points indicates little genetic differentiation 
among meadows.

Fig. 3 Close up of Posidonia australis in 
flower at Point Peron.
Photo: courtesy of John Statton

Fig. 5 A 9 year old rehabilitated 
seagrass meadow.
Photo: courtesy of Geoff Bastyan,  
Bastyan and Associates

Fig. 2 A healthy Posidonia australis 
meadow. Photo: courtesy of John Statton

Laboratory has developed a set of  DNA 
markers to assess patterns of  gene flow 
and the mating system in the Australian 
seagrass P. australis, that is, how far pollen 
and seed disperse in the ocean currents. 
The markers are also being used to 
assess levels of  genetic diversity at 
different spatial scales within and across 
P. australis meadows, to understand how 
this impacts on restoration practice in 
the marine environment.
 So far, the work has focused on a 
natural embayment, Cockburn Sound, 
just south of  Perth. The area is used for 
shipping, recreational fishing and diving, 
as well as being a key industrial area for 
Perth. Extensive historical decline in 
the seagrass meadows coincided with 
a period of  industrial development 
on the shore in the 1960 and 1970s: 
the associated dredging and industrial 
discharges led to a serious decline in 
water quality, and seagrass loss was also 
caused by altered water flow patterns 
due to a Causeway across the southern 
end of  the Sound. Environmental 
management practices – and water 
quality – have improved markedly since 
then, and it is now feasible to attempt 
restoration in some parts of  the Sound.
 For an entirely submerged plant, one 
might expect the marine environment to 
aid the movement of  pollen and seeds 
upon release, rather like wind-pollinated 
land plants. Genotypes from our initial 
work show that there is extensive gene 
flow among the sampled meadows 
(Fig. 4). Each meadow has its own set 
of  unique genotypes, but with vastly 
different levels of  genetic diversity; 

between 2 and 30 different genotypes 
were identified from each meadow of  
which 30 samples collected from each 
location; one individual genotype from 
Point Peron showed extensive growth 
(up to 35m) while most did not grow 
more than several metres. 
 These data are part of  a larger study 
being undertaken to determine the 
patterns of  gene flow across the species 
range and the role environmental 
factors such as substrate, water flow, 
and exposure to weather and how they 
impact on these patterns. This will guide 
where propagules should be collected 
from to avoid potentially negative 
genetic consequences for restoration 
activities.
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