
It is gladdening that the last newsletter was 

delivered post Congress at the Interna-

tional Society for Applied Phycology—ISAP 

2011 in Halifax, and now on the eve of the 

Asia-Pacific Conference on Algal Biotech-

nology to be hosted in Adelaide. If you 

have somehow missed this information or 

the deadline has crept up on you, APCAB 

2012 is still open to registration, however 

you only have a short time to make up your 

mind:  www.sapmea.asn.au/apcab2012 

It will be an opportunity to meet and greet 

some great international researchers of 

macroalgal cultivation and IMTA, notably 

Prof. Thierry Chopin, as well as people 

from fields relevant across the Seaweeds 

Australia themes including food and mo-

lecular biotechnology.  

As a tantaliser on the eve of APCAB 2012, 

this Seaweeds Australia newsletter is a 

special edition featuring a selected Austra-

lian abstract of macroalgal related oral 

presentations within each Seaweeds Aus-

tralia theme.  

As identified in the previous 

newsletter, a published 

summary of events at 

ISAP, sponsored by the 

Rural Industries Research 

& Development Corpora-

tion, is now available. 

Please go  to the link for 

a f ree e lec t ron ic 

download of this report: 

https://rirdc.infoservices.com.au/items/11-174. 

Apart from this conference report, the last 

output for Seaweeds Australia was in Feb-

ruary when an online Webinar of presenta-

tions and a steering committee discussion 

was held. If you missed this but want to fol-

low up on some of the projects then many 

will be  presented at APCAB 2012 

Natural Resource Mgt. - Dr. Catriona 
McLeod. "Seaweeds & the Environment/ 
Aquaculture – Metals, Organic Enrichment 
and Planning (Current IMAS Collaborations)" 

Cultivation - Dr.Sasi Nayar  "Development of 
a Sustainable South Australian Macroalgal 
Aquaculture Industry" 

Aquaculture - Will Mulvaney  "A comparison 
of commercial formulated and macroalgae 
feeds on the growth performance of a hy-
brid species of abalone" 

Health/Biotechnology & Agriculture D r . 
Pia Winberg "Demonstrating efficacy of sea-
weeds in their applications for health and 
agriculture" 

The steering committee members of Sea-

weeds Australia identified that they  can see 

a need to redefine the  theme  research and 

development objectives and priority pro-

jects. This will be discussed at APCAB 2012 

and any network  input is welcome. We look 

forward to seeing you there. 

Pia Winberg  

(Executive Officer Seaweeds Australia) 
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Pterocladia species in Pterocladia species in 

AustraliaAustralia  

The gels produced from 

Pterocladia and Ge-

lidium spp. are some-

times referred to as the 

“king of gums” and com-

monly known as agar. 

Although Australia does 

not currently have the 

capacity to contribute 

significantly to the hydro-

colloid market, it might 

be worth noting that 

Seaweeds Australia has 

received queries regard-

ing the availability of bio-

mass from these spe-

cies. In addition to the 

hydrocolloid gelling prop-

erties, as for most sea-

weeds, the full suite of 

gels and other com-

pounds from these sea-

weeds have shown bio-

activity— something 

to note in case you 

come across a good 

source of these sea-

weeds in your area.  

Correction: Thank you to Em. Prof. 

Margaret Clayton of Monash Uni-

versity for providing a correction to 

the taxonomic  name for Petalonia 

fascia (O.F.Müller) Kuntze in S.A. 

Seaweeds Australia Editorial P.1 
Theme: Cultivation P.2 

Theme: Biotechnology P.2 
Theme: Food & Nutrition P.3 

Theme: Aquaculture & Agricultural P.3 
Theme: Natural Resource Management P.4 

 ISAP 2014 P.4 
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Lorbeer, Andrew; Davey, Shannon; 
Zhang,Wei. 
 

The Southern Temperate Waters on 
the continental shelf of Australia 
have been identified as one of the 
world’s greatest hotspots for macro-
algal diversity and endemism. It is 
reported that over 60% of the 1200 
species of seaweed found in South-
ern Australia occur nowhere else in 
the world. As such, a wealth of high-
value metabolites with great poten-
tial for application in a broad range 
of industries, including functional 
foods, cosmetics and pharmaceuti-
cals, awaits development. However, 
little has been done with this unique 
natural resource.  

Andrew Lorbeer, of the Centre for 
Marine Bioproducts Development at 
Flinders University, will present his 
latest work at the 8

th
 Asia-Pacific 

Conference on Algal Biotechnology 
in Adelaide, 9-12 July 2012. He will 
discuss the barriers – ecological, 
governmental, cultural and otherwise 
– which have thus far prevented the 
discovery and commercialization of 
valuable algal products within South-
ern Australia – and recommend 
some strategic approaches by which 
they may be overcome by research 
organisations and industry.  

Particular importance is given to the 
need for careful genetic surveying of 
the resource; the criteria by which 
target species and products should 
be selected; a focus on downstream 
processing capabilities for produc-
tion process improvement and value-
adding product development; means 
of improving the sustainability of 
supply chains; and bio-refinery ap-
proaches for maximizing the effi-
ciency of utilization. Whilst the Lime-
stone Coast region of South Austra-
lia will be used as a case study, the 
strategies discussed can be applied 
to a wider range of situations. 

Bioprospecting work conducted by 
the Centre in collaboration with in-
dustry partners will be presented, 
through which the species and high-
value algal products showing the 
greatest prospects for sustainable 
commercial development in South 
Australia have been identified.  

One such product, fucoidan, refers 
to a diverse family of carbohydrates 
with bioactivities ranging from antico-
agulant, to antiviral and anticancer. 
Andrew and his co-authors have as-
sessed the fucoidan sourcing poten-
tial of seaweeds spanning five gen-
era, common to the coastline of 
Southern Australia, using an ad-
vanced extraction method.  

Robinson, Nick; Winberg, Pia; 
Kirkendale, Lisa 

Genetic improvement of macroal-
gae: Progress to date and needs 
for the future for Ulva production 
 
High value and consistent quality are 
essential features of seaweed culti-
vation opportunities in Australia, and 
this presents the need to understand 
the genetic diversity and resources 
linked to high value traits such as 
chemical profiles or cultivation prop-
erties. In traditional agricultural in-
dustries such an understanding has 
delivered great productivity benefits 
as well as environmental ones. Simi-
larly the success of other aquacul-
ture industries such as salmon has 
been to a large extent due to rigor-
ous selective breeding programs. In 
contrast to this there is little pub-
lished research describing seaweed 
genetic improvement methodology, 
results or impact, and most efforts 
have focused on line breeding for the 

production of inbred strains. A true selec-
tive breeding approach to seaweed culti-
vation is only just emerging and Australia 
is taking this approach upfront towards 
establishing a seaweed cultivation indus-

try. Luckily Australia has got a high 
level of skills regarding selective 
breeding techniques. Nick Robinson 
will present his view of what is needed 
to establish a selective breeding pro-
gram, and what could be gained from 
such a program for genetic improve-
ment. Nick has experience from aqua-
culture and livestock selective breed-
ing programs in Australia and over-
seas. 

Together with a multidisciplinary team 
of seaweed cultivation researchers 
and chemists, multiple traits are being 
considered, and Dr. Robinson sug-
gests that the quality and quantity of 
the bio-actives produced in seaweeds 
are likely to be under some degree of 
genetic control. The potential for ge-
netic improvement to increase the 
value of the production of such mole-
cules is therefore likely to be high as 

sexual propagation is possible for 
many species and seaweeds gener-
ally have a short generation time; 
allowing rapid transition from one 
selected generation to the next. 

It is one thing, however, to know 
what the traits of interest are and ap-
ply the theory of selective breeding; it 
is another to try and select for these 
traits through the simple, yet highly 
diverse and cryptic reproductive 
stages of different local seaweeds as 
well as triggers for reproduction or 
cues for settlement. for . Therefore, 
most of the local seaweeds, we face 
considerable challenges to begin se-
lective breeding programs for sea-
weeds. Nick will present an approach 
being undertaken in Australia to-
wards selective breeding of Austra-
lian species of Ulva.  

Further studies by the group will fo-
cus on the controlled modification of 
the compounds to further improve 
their usefulness and range of appli-
cations, and the application of tech-
nologies developed at Flinders to 
other high-value products derived 
from South Australian seaweeds.  

Other researchers in the Centre for 
Marine Bioproducts Development 
are screening local seaweeds for 
lipids with potential for the treatment 
of neurodegenerative diseases in-
cluding Parkinson’s disease, and the 
prevention of aging related symp-
toms. The Centre particularly wel-
comes the collaborations from re-
searchers and industry of Australian 
and international communities to 
develop these exciting industry op-
portunities. 

Andrew Lorbeer with some south Australian seaweeds 



Pountney, Daniel; Nowak, Barbara; 
Adams, Louise. 
Dietary inclusion of fucoidan in 
Penaeus monodon feeds, growth 
performance and immune status 

Although internationally some sub-
stantial work has been done on sea-
weed biomass as a macronutrient 
feed component in aquaculture 
feeds, little has been done in Austra-
lia. International studies have shown 
promising outcomes for equivalent or 
improved growth even in carnivorous 
species, but, most notably, improved 
health. The nutrient contents of 
macroalgae can add significantly to 
protein intake, whilst iodine, trace 
elements, lipids and other bioactive 
macromolecules confer other health 
benefits including resistance to dis-
ease. Therefore seaweed inclusion 
in aquaculture diets is gaining main-
stream traction internationally. Al-
though this is novel research in Aus-
tralia, seaweeds are a common die-
tary item for fish and shellfish, terres-
trial animals and even humans in 
many parts of the world. The emer-
gence of seaweed companies in 
Europe that will service commercial 
scale aquaculture feed operations 
has already commenced. In addition 

McCauley, Janice; Winberg, Pia; 
Skropeta, Danielle. 
Genetic and environmental influ-
ences on the lipid and other metabo-
l i t e  p ro f i l es  o f  Ulva  spp .  
(Chlorophyta) 
 
Although much work has been done 
on lipids in microalgae, most initial 
work focused on hydrocarbons for 
biofuels and more recently people 
are exploring microalgal extracts for 
Polyunsaturated Fatty Acids. These 
PUFAs, such as Omega-3 DHA and 
EPA, are important for many aspects 
of human endocrine and neurologi-
cal health and are provided primarily 
through seafood or fish oils. Little 
attention has been given to the po-
tential for lipids in seaweeds to con-
tribute to human health and nutrition 
because they are not so ―oily‖. How-
ever despite the low total lipid con-
tent of seaweeds, there are surpris-
ingly substantial levels of some of 
the important Omega-3 fatty acids as 
a proportion of seaweed biomass. 
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This provides an opportunity to tar-
get whole seaweed as a food and 
animal feed, not only as a source of 
the trace elements like iron and io-
dine, but also for lipids that western-
ers are deficient in.  

From the exploration of microalgae, 
it is evident that Omega-3 profiles 
are specific to certain species of al-
gae. In addition these profiles can 
also be manipulated to a degree 
through their environment. For ex-
ample, low temperatures are known 
to be associated with an increase in 
some lipids. Some international stud-
ies have shown what types of lipids 
certain seaweeds can contain, but it 
is poorly understood how these lev-
els vary across closely related sea-
weeds and under different cultivation 
conditions. On top of that, there are 
very unique Australian seaweeds 
and we have close to no understand-
ing of the unique lipid potential that 
they might have. Recent research by 
Janice McCauley will be presented 
at APCAB and will highlight some 

findings from Australian seaweed 
species and in comparison to cos-
mopolitan species. International 
research to date has focused on 
genus-specific rather than on spe-
cies-specific profiles, and this Aus-
tralian research is showing that 
closely related species can have a 
large difference in lipid profiles. In 
addition for one Australian species 
of seaweed it was shown that the 
DHA profiles were very good and 
that they could be increased up to 
three fold by cultivation under dif-

ferent conditions

to growth performance, alternative 
sources of feed protein and lipid 
component are being sought to re-
duce the rising costs of formulated 
aquaculture feeds. There is also a 
need to increase the conversion effi-
ciency of these feeds and explore 
opportunities for novel functional 
ingredients to improve commercial 
production.  

At the recent Seaweeds Australia 
Webinar series, PhD candidate Will 
Mulvaney highlighted some Austra-
lian research that could be consid-
ered intuitive in its findings; that aba-
lone do well on a seaweed diet and 
that in the case of nursery stage 
abalone can triple their growth. This 
will be featured at APCAB as well. 
However now the pace in this field is 
increasing and benefits to the higher 
food chain species of tiger prawns 
are being tested with seaweed inclu-
sion in their diets. Researchers at 
the University of Tasmania have 
taken a step further in the use of 
seaweed biomass taken from the 
production systems at Marinova Ltd., 
where seaweed extract for human 
health applications is well estab-
lished. Fucoidan, the sulphated 

fucose-rich polysaccharide found in 
brown macroalgae, is of particular 
interest. Marinova has developed 
products from macroalgae that are 
used as dietary supplements with 
anti-viral and inflammation relieving 
effects. They can also increase an 
individuals ability to fight infection. 
Therefore it is not surprise that 
Nowak Poutney from the University 
of Tasmania did indeed find that 
there were health benefits associ-
ated with a proprietary blend of sea-
weed on the growth performance of 
juvenile black tiger prawns (Peneaus 
monodon). 

Tiger prawns are grown primarily in 
Queensland and experience mortal-
ity events that are linked to declines 
in water temperature and salinity, 
with the frequent storms in Qld. A 
primary infection during such stress 
is a gill associated virus (GAV). The 
seaweed feed  blend, when added to 
a fish meal-based feed enhanced 
tiger prawn growth and protein reten-
tion and improved immune re-
sponses. APCAB will be a venue 
that presents some of the early 
stage of aquaculture feed develop-
ment in Australia using seaweeds. 
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Seaweed shifts and Climate Change: 
In the last newsletter we featured a 
species of seaweed, Delisea pulchra, 
that is predicted to lose some ground 
due to warming waters. This kind of 
change is important in the case of this 
one species of seaweed and some of 
the organisms associated with it. How-
ever the perspective on this one spe-
cies may not trigger too much broad 
interest as there are many more spe-
cies of seaweeds in  temperate Austra-
lia. Climatic effects on seaweeds will 
raise many more eyebrows if the sea-
weed is a key habitat forming species 
(like Ecklonia radiata), is associated 
with other important flora and fauna 
(like Phyllospora and lobster), or if the 
whole local diversity of seaweeds 
shifts; dominant and sparse species 
alike. Well raise your eyebrows be-
cause scientists in Western Australian 
have come to the party to scale up on 
the story presented in the last newslet-
ter.  
 
In a recent publication in the journal 
Current Biology (Volume 21, Issue 21, 
8 November 2011), Professor Wern-
berg from the University of Western 
Australia and co-authors argue that 

seaweed Communities are in ―Retreat 
from Ocean Warming‖. Until now 
there has not been much evidence 
presented to the public that demon-
strates whole community shifts in the 
oceans, least of all linked to sea-
weeds. 
 
These scientists analysed over 20,000 
herbarium records of seaweeds col-
lected in Australia since the 1940s 
and showed changes in communities 
and geographical distribution limits in 
both the Indian and Pacific Oceans 
that are consistent with the sea tem-
perature rise in the last 5 decades. 
They suggest that this means up to 
100 – 350 seaweed species, some 
unique to Australia, will shift from their 
current distribution. Whether this 
means that species disappear or in-
crease in distribution, will depend on 
many factors. 
 
So it is timely that the Australian key-
note speaker at APCAB, renowned 
Prof. John Beardall, will be talking 
about some of the physiological re-
sponses in seaweeds to climate 
change in his keynote presentation 
―Algal Physiology in a Global Chang-

ing Environment‖. Is it simply that 
the physiological temperature range 
is exceeded? Are there complex 
interactions with pathogens to sea-
weeds, or is there other more com-
plex chemistry to consider. More 
specifically and in relation to Pro-
fessor Beardall’s track record in 
carbon chemistry and seaweeds, 
events at APCAB will shed some 
light on the concept that much like 
grasses on the land that have 
benefited from a carbon concentrat-
ing mechanism, some seaweed 
species evolved during decreasing 
atmospheric carbon regimes. 
These species may lose their com-
petitive advantage, regardless of 
temperature tolerance, due to ―the 
other climate change‖ of a shifting 
carbon regime that is presenting us 
with some unsuspected outcomes. 
Delegates at APCAB will have 
plenty to reflect on in this talk from 
diverse perspectives of natural re-
source management, conditions in 
cultivation systems, adaptation and 
selection of strains in large scale 
cultivations, down to the quality and 
profile of chemical metabolites that 
many at APCAB are engaged with; 
macro and microalgae alike. 

http://www.sciencedirect.com.ezproxy.uow.edu.au/science/journal/09609822/21/21

