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Foreword

Seaweed is a very useful product with a wide range of applications. It is used in
dietary foods, as manufacturing ingredients, textile additives, horticultural
biostimulants, fertilisers, pharmaceutical and medical products and even in the
treatment of cancers.

Research funded jointly by the Rural Industries Research and Development
Corporation's (RIRDC) Asian Foods program and the Fisheries R & D Corporation,
indicates seaweed is a potential new, viable food industry for

Australia.

Currently, Australia is a net importer of seaweed products valued at more than $16
million. Could Australia develop an industry viable enough to supply some of this
market and even look to exports?

This important study establishes the market, production and research data to help the
Australian seaweed industry along that path.

It identifies industry and research organisations. It provides a strategic analysis of the
Australian seaweed industry and looks at the key factors influencing the industry's
production and marketing.

The report reaches some very interesting and practical conclusions. Importantly, it
stresses that the seaweed industry should be considered as a range of different, but
related industries.

Peter Core
Managing Director _
Rural Industries Research and Development Corporation
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ABBREVIATIONS

ABARE Australian Bureau of Agriculture and Resource Economics.
ABS Australian Bureau of Statistics.

AUSEAS Australian Seafood Extension and Advisory Service

CSB Commonwealth Statistical Bulletin.

DPIE Department of Primary Industries and Energy.

FRDC  Fisheries Research and Development Corporation

NSC National Seafood Centre

R&D Research and Development.

RIRDC  Rural Industries Research and Development Corporation.
SWOT  Strengths, Weaknesses, Opportunities and Threats.
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Baseline Review of R & D of an Australian Seaweed Industry

EXECUTIVE SUMMARY

As a result of research conducted under the Asian vegetables research program of the
Rural Industries Research and Development Corporation (RIRDC), seaweed has been
identified as a potential and emerging food industry opportunity for Australia. With
the support of RIRDC and the Fisheries Research and Development Corporation
(FRDC), this study aims to further qualify this opportunity by undertaking baseline
research to establish a broad understanding of the market and supply opportunities for
the Australian seaweed industry.

There are a myriad of applications for seaweed ranging from dietary foods, food
manufacturing ingredients, textile additives, horticultural biostimulants and fertilisers
through to pharmaceutical and medical products for the treatment of cancers and the
HIV AIDS virus. From a resource perspective, the question needs to be asked ‘Does
Australia’s extensive coastline and clean waters, afford Australia a competitive
advantage for the supply of seaweeds for such international applications?’

The principal objective is to establish baseline market, production and research data
for the Australian industry. This basic data shall assist in the identification of research
priorities and issues for development.

The study has:
Identified key industry and research organisations.

Conducted a strategic analysis of the Australian seaweed industry, in terms of
the commercial market focus, infrastructure and capabilities.

Identified key factors influencing the industry in respect to production and
marketing.

The key findings from the study are:

The utilisation of seaweed throughout the world is wide and diverse, and
accordingly, the seaweed industry should not be considered as one
homogeneous industry; rather it is a collection of heterogeneous industries.

Statistics on worid seaweed production are not readily available, but it is
conservatively estimated that the world seaweed industry is valued at some
A$1.5 billion annually, and is equivalent to a world production of over 6
million tonnes of dry weight per annum. Austrade (1996) estimates that some
4 million tonnes of seaweed are for food usage, and 2 million tonnes for
industrial uses.
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Recent ABS statistics confirm that Australia is a net importer of seaweed
products importing over $16 million of seaweed products in 1995/96, and
exporting some $415,000 of seaweed products. However, there is
inconsistency in the export data as one industry organisation confirms that
during 1995/96 they exported over $3.5 million of product to Scotland.

Very limited information exists on the sustainability of seaweeds as a
resource. However, this should not preclude the industry from recognising the
potential of seaweed as a resource, and the opportunity to diversify the
Australian marine industry.

Industry confirms that the development of a seaweed management plan
requires to be compatible with the present fisheries management industry,
marine ecosystems and environments. Further objective research data is
required on the key environmental aspects of seaweed if it is to be assessed as
a potential resource.

The following market factors were identified as the strategic drivers of industry
growth

Improved understanding of international and Australian market growth and
demand.

Critical analysis of management alternatives for seaweed based upon overseas
experience.

Development of a seaweed management plan which is compatible with the
present Fisheries management industry.

Recognition of seaweed as a new and emerging industry which warrants
support from Government and research organisations.

Specific product development and applications of seaweed for food.
Consumer and industry awareness of the uses of seaweed.
The following market factors were identified as constraints to industry growth:

Lack of knowledge of the opportunity to utilise Australian seaweed as a food
resource.

Lack of data on specific seaweed food applications and resource issues relating
to sustainability and ecological impacts.

Lack of quantitative and economic data for the Australian seaweed resource
Competitive marketing strategies of international ‘food” groups.

Small size of the industry, and lack of industry investment.
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Baseline Review of R & D of an Australian Seaweed Industry

Conclusions and Recommendations

Industry Communication and Information

Conclusion: There is a lack of knowledge in the
Australian industry of the size, nature and issues associated

with Australian seaweed.
Recommendation:  Support industry development with a business and research
network of organisations to improve the effectiveness of

dissemination of information.

Research Management

Conclusion: There is no systematic process to manage the
support for seaweed research and development in
Australia.

Recommendation:  Develop an initial R&D management framework to:

a. Establish an initial list of priorities for further ‘seaweed’
research.

b. Establish an Industry Advisory Group to review and assist
with the development of R& D priorities for seaweed research.

Market Research Feasibility Studies

Conclusion: There is a lack of information on the
commercial feasibility for the development of seaweed
product applications identified in many international
research studies.

Recommendation:  Conduct feasibility studies for specific demand/supply

opportunities in both the Australian and international
markets.

Product Development

Conclusion: Increased consumer awareness of seaweed
food products is required for industry development.

Recommendation: ~ To commission new product development projects in response
to opportunities identified in the market research feasibility
studies.

Trade Development
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Conclusion: There is a lack of industry knowledge of
world trade issues for the export of seaweed food products.

Recommendation:  Support research to develop an understanding of tariff and
non-tariff trade barriers for export development of an
Australian seaweed export industry.

Research and Development

Conclusion: Research can assist with development of an
Australian seaweed industry through increasing the
knowledge to industry and consumers about the Australian
seaweed resource and its potential uses.

Recommendation:  Support research in areas which provide strategic baseline
information.
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1.0 BACKGROUND TO THE PROJECT

During July 1993, RIRDC conducted a strategic planning workshop entitled: "Asian
Foods Research and Development".

As a result of this workshop and other research conducted by RIRDC, Asian Foods are a key
program plan with an objective to foster the development of a viable Australian Asian Foods
industry.

As a result of research conducted under RIRDC’s Asian vegetables research program,
seaweed has been identified as a potential and emerging food industry opportunity for
Australia.

Following meetings with the Fisheries Research and Development Corporation (FRDC) it
was agreed that seaweed appears to represent an opportunity to diversify the Australian
fishing industry. This theme of the need for diversification in the Australian fishing industry,
and the need for the sustainability of Australian marine resources was the focus of
considerable attention at the Seafood Symposium and International Fisheries Congress in
Brisbane during August of this year.

Accordingly, there is a fundamental need to undertake baseline research to establish a broad
understanding of the market and supply opportunities for the Australian seaweed industry.

This basic data shall complement the assessment of research priorities and other commercial
market activities.

Seaweeds are marine algae which attach to rocky areas from the intertidal zone to

depths of up to 30 metres. Seaweeds play an important role in both marine ecology and
human consumption.

X1






Baseline Review of R & D of an Australian Seaweed Industry

2.0 OBJECTIVES OF THE PROJECT

The principal objective is to establish baseline market, production and research data for
the Australian industry. This basic data shall assist in the identification of research
priorities and issues for development

Specifically the key issues to be addressed in this study include:

Identification of key industry and research organisations.

A SWOT analysis of the Australian seaweed industry, in terms of the commercial
market focus, infrastructure and capabilities.

Identification of key factors influencing the industry in respect to production and
marketing.

As appropriate, quantify the capabilities for the Australian industry, in terms of size,

market/product type, margins (as available) and other strategic issues.

The emphasis has been upon defining practical results. Accordingly, the study aims to
define a capability statement for the industry based upon the following issues:

Existing industry production, capabilities and experience.
Opportunities developed through applied research.
Strategic strengths and weakness for the industry.

Xiil
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3.0 INTRODUCTION

The utilisation of seaweed in Australia is surrounded in controversy. In 1979 it was the
centre of a debate of whether seaweed was a growth regulator or a fertiliser, and today it is
the subject of debate as either a pest or a resource.

Seaweeds were considered of medicinal value in Asia as long as three centuries ago. The
Chinese and Japanese used seaweeds in the treatment of goiter and other glandular ailments.
The Romans used seaweeds to heal wounds, burns and rashes and more recently the British
used Porphyra or nori seaweed to prevent scurvy on long voyages.

There are apparently a myriad of applications for seaweed ranging from dietary foods, food
manufacturing ingredients, textile additives, horticultural biostimulants and fertilisers through
to pharmaceutical and medical products for the treatment of cancers and the HIV AIDS virus.

From a resource perspective, the question needs to be asked:
‘Does Australia’s extensive coastline and clean waters, afford Australia a competitive
advantage for the supply of seaweeds for such international applications?’

Indeed, it is noted by many researchers that Australia has a diverse range of over 1,300 species
of seaweeds, and Sanderson (1988) and Werner (1992) notes that many of these species are or
have been consumed as direct dietary foods in other parts of the world.

However, the state of the seaweed industry is not clear, and there is the need to undertake
baseline research to establish a broad understanding of the market and supply opportunities for
the Australian industry.
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4.0 RESEARCH METHODOLOGY

The methodology aims to provide a practical capability statement for further development
by the industry.

4.1 GENERAL
The overall methodology is shown schematically at Figure 1.

The research involved an extensive program of industry consultation and was conducted in
four stages:

> Stage 1.
Identification of relevant industry and research organisations.
> Stage 2.
International and Australian literature search and review.
> Stage 3.
Field interviews with both industry and relevant research organisations.
> Stage 4.
Definition and analysis of industry production and related research programs.
4.2 LITERATURE REVIEW

In order to clearly assess the issues affecting the seaweed industry, it is necessary to review
developments and activities both in Australia and internationally.

Accordingly, information searches were initiated through reviews of world-wide databases, the
Internet, Australian import statistics, industry organisations and related research organisations.

Huge amount of data from overseas sources

The Australian Seafood Extension and Advisory Service (AUSEAS) was commissioned to
conduct a search of abstracted information relating to seaweed and algae from their
information database. Over 607 abstracts were identified, and it was interesting to note that
only 13 of these abstracts were written by Australian authors or had reference to Australian
algae. This lack of Australian information suggests that there is both a lack of Australian
information and a lack of knowledge about the industry.
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A review of the abstracts showed that detailed information was available on:

> International production and marketing strategies.

> Research on the uses of seaweed and seaweed extracts in a wide range of applications
including medicine, horticulture, food and other manufacturing processes.

> Case studies of commercial feasibility studies.

It would appear that the more recent focus for seaweed research has been the use of seaweed
and seaweed extracts in food and high value added processes such as medical applications.

Internet information

This is a rapidly growing and dynamic source of information for seaweed. Its value relates to
its usage by both research and industry organisations, and accordingly fosters the
communication between these groups. At this stage it appears that the University College
Galway Seaweed Internet Server in Ireland is the primary site attempting to coordinate
publications on the Internet.

Major Internet home pages are shown in Appendix A and are listed below:

> International Seaweed Association and Members
(http://is.dal.ca/~jmclachl/isa-iss.html)

> Seaweed Information Server (University College at Galway)
(http://www.seaweed.ucg.ie)

4.3 DATA SOURCES AND DATA QUALITY FOR THE INDUSTRY SURVEY
Date Sources
The primary sources of data for the survey included:

Government Organisations

> Australian Bureau of Statistics.

> Australian Bureau of Agriculture and Resource Economics.

> National Library of Australia (Australian Rural Research in Progress database).
> Rural Industries Research and Development Corporation.

> Fisheries Research and Development Corporation.

> Department of Primary Industries and Fisheries, Tasmania.
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Figure 1

Schematic of Research Methodology
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- Queensland Department of Primary Industries.
- Department of Agriculture Victoria.

- Department of Primary Industry and Fisheries Tasmania.

- South Australian Research and Development Institute.

- Department of Primary Industry and Fisheries Northern Territory.

Research Organisations

- AUSEAS

- National Seafood Centre
- CSIRO, Hobart.

- CSIRO, Perth..

- University of Queensland.
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Industry
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- University of NSW/ADFA.

- University of Melbourne.

- Monash University.

- Australian Food and Industry Science Centre.
- University of Adelaide.

- IFREMER, France.

Industry Interviews

Over 35 interviews were conducted with industry and research groups in the seaweed
industry.

Data Quality

Published data from the Australian Bureau of Statistics were inadequate, and generally
underestimated the size of the industry. The industry is widely-dispersed throughout most
States of Australia, and there appears to be limited communication between groups in the
various States.
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5.0 OVERVIEW OF THE WORLD INDUSTRY

Plants in the sea are usually called seaweeds and belong to the simplest group of plants
known as algae. With few exceptions, these plants are so simple that they have no
distinguishable roots, stems or leaves, and all parts of the plant look much alike.

51 GENERAL

Despite the fact that the seaweed industry plays an important role in almost every aspect of
modern life, the world seaweed industry remains one of the least known and understood.
Seaweeds and their products are used in a wide range of applications including processed
meats, sauces, dressings, ice-cream, beer and wine, petfood, toothpaste, air fresheners,
carpets, papers, pesticides, fertilisers and medicines. The average consumer would
unknowingly be in contact with seaweed and its products on an almost daily basis.

Statistics on world seaweed production are not readily available, but it is conservatively
estimated that the world seaweed industry is valued at some A$1.5 billion annually, and is
equivalent to a world production of over 6 million tonnes of dry weight per annum. Austrade
(1996) estimates that some 4 million tonnes of seaweed are for food usage, and 2 million
tonnes for industrial uses.

Seaweeds are noted for their growth all around the world, however over 80% of commercial
seaweed production is from the Asia-Pacific region (such as Japan, China, Korea, Philippines
and Thailand). Conversely, the majority of seaweed processing occurs in westernised countries
in Europe and North America.

From a commercial perspective, seaweeds may be classified into 3 main groups largely on the
basis of pigmentation, physiology, chemical composition and their uses:

> Red algae or Rodophyta which is used for Nori in sushi foods, and other applications
including carageenan and agar manufacture.

> Brown or Phaeophyta which is used for many other Asian foods (eg, Kombu,
Wakame) and is also the basis for Australia’s kelp industry on King Island which is
used for the manufacture of alginates.

> Green or Chlorophyta which used for both plant and animal feeds.
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5.2 SEAWEEDS AND THEIR USES
The use of seaweeds may be grouped into the following applications:
1. Direct Food Source

Seaweed may not be considered as a mouth-watering vegetable to most Western people,
however Asians have been eating seaweeds for thousands of years Asians are well-known for
their dietary use of seaweed, both fresh and cooked. Many species of seaweed have been used
in their diets and include:

> Porphyra is used for nori in sushi foods,
> Kelps or large brown seaweeds are used as ‘kombu’ and ‘wakame’ for soups, capsules
and tablets for health foods.

While it is estimated that the average persons diet in Japan may include up to 10% of seaweed
by weight, the average western consumer considers seaweeds a ‘health-food’ item. For
example, in France seaweed is being increasingly marketed as a ‘sea-vegetable’ with support
from the French regulatory authorities (Mabeau and Fleurence, 1993).

In general, seaweeds contain a high percentage of indigestible carbohydrates, and in this sense
they are comparable to roughage foods such as celery and lettuce. With a focus upon health
benefits, the greatest nutritional value of seaweeds lies in the vitamins, minerals and trace
elements. Werner (1992) notes that many seaweeds in Victoria are high in dietary fibre, low in
fat and higher in the trace elements of zinc and magnesium than that found in more popular
terrestrial vegetables such as lettuce, spinach. Tran (1996) has also recently noted the high
levels of omega-3 fatty acids in a range of Australian seaweeds.

While there is a lack of world market demand statistics for seaweed as a food, evidence shows
that the dietary use of seaweeds is increasing. For example, the overseas literature confirms
that there is a growth in market demand for Asian seaweed as a food product both in Western
and Asian countries (Jetro 1995, CEVA 1991).

Of significance, Jetro notes that in 1995 the total market demand for seaweed in Japan has
increased to 220,000 tonnes per annum, while the production of seaweed in Japan has
decreased by almost 20% in the last 2 years to less than 100,000 tonnes. China is now a major
supplier of seaweed food products to Japan.

2. Food Manufacturing/Industrial Colloid Applications

In comparison to Asians who primarily eat seaweeds, the majority of western people use
seaweeds for industrial and food additive purposes such as thickeners and emulsifiers. This
market is a world market controlled by a small number of large companies such as Kelco
Corporation and FMC Marine Colloids in the USA, and Hercules in Norway. Contrary to the
world supply for seaweeds, the seaweed colloid manufacturing industry remains concentrated
in a few developed countries such as Denmark, Norway,France,Spain,UK, Japan and the USA.

8
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This involves the extraction of valuable chemicals, called phycocolloids from red and brown
seaweeds. Phycocolloids are carbohydrates or polysaccharides which occur naturally in
seaweeds. They are also called hydrocolloids because of their ability to form colloidal systems
when in water. Hence these products have the ability to give viscosity, gel strength and
stability to liquids and liquid mixtures.

With such properties they play an important role in the production of many processed foods,
dairy products, cosmetics, fertilisers and animal feeds.

The three major phycocolloids are agar, carageenan and alginate products.
i. Agar

Agar is able to bind considerable quantities of water to form a gel substance. It is
manufactured from certain species of red algae such as Gelidium, Gracilaria and Pterocladia.
Agar is a mixture of polysaccharides which is soluble in hot water but becomes water insoluble
at room temperature. Agar is marketed as bars, strips, flakes and powders. Because of agar’s
ability to form gels at very low concentrations and to hold large amounts of water it can be
used as a stabiliser in a range of foods including pastries, jellies, confectionery, ice cream and
meats.

However, agar’s most important application is as a bacteriological medium as many
microorganisms are unable to decompose it. Agar’s neutral status enables it to be used
extensively as a culture for medical and plant tissue applications.

ii. Carageenan

Carageenan is primarily obtained from red seaweeds such as the species of Gigartina, but it
can also be extracted from at least 20 other species of red algae. Carageenan resembles agar
chemically but it contains a higher ash content and requires higher concentrations to form a
gel. However, due to its ability to stabilise water/fat emulsions during preparation, cooking
and storage it is able to increase product quality and yield, and hence profits.

Carageenan is used extensively in milk-based products and common household items such as
toothpastes, diet foods, hand creams, paints, inks and cosmetics.

il Alginates

As with the above, alginates are also used for their water retentive, gelling, emulsifying and
stabilising properties in the textile and food industries. Alginates are the most widely used
seaweed colloids however the technologies for their production and marketing is closely
guarded by a small number of producers. Alginate material is present in most species of brown
seaweeds

Australia’s major export of seaweed from King Island is as a kelp product for alginate
manufacture in Scotland.




Baseline Review of R & D of an Australian Seaweed Industry

3 Agricultural applications.

Seaweed is used for the production of fertilisers, biostimulants or growth promotants and
pesticides. Seaweed has long been known to aid and stimulate growth of vegetables, crops and
other plants (Van Standen, 1995), and has even been cited as a biostimulant for Eucalyptus
trees. (eg, Beckett et.al, 1994, Crouch 1991, Abetz 1980) Such international research has
demonstrated that seaweed products can improve and enhance various aspects of plant growth
and development. Of interest is the specificity of different plants to the concentration and
mode of application of the seaweed products. However, Crouch and Van-Standen (1994)
notes that while seaweed products have great potential for horticulture practices, it would
appear that they are being under-utilised. It is suggested that a better knowledge of seaweed
applications would increase their usage.

4. Biomedical applications such as pharmaceutical and medical products.

An important and growing market is the use of seaweed extracts in the pharmaceutical and
medical markets. Indeed the major focus of international research is the utilisation of
polysaccharides from seaweed for medical treatments for such diseases as cancer, angina, and
the HIV AIDS virus. This is anarea of focus for the CRC for Industrial Plant Biopolymers at
the University of Melbourne.

In the pharmaceutical industry, seaweed extracts are used for health-care, skin-care and
cosmetics. In a related area, ‘thallassotherapy’ or ‘algotherapy’ baths has been revived in
recent years and has developed into a major tourism industry in France, Ireland and Bali where
tourists bath in hot seawater containing whole or macerated seaweed. The market perception
is that seaweed extracts as natural products provide desirable properties for skin and health-
care.

5.3 INTERNATIONAL RESEARCH

The literature search in this study has been relatively comprehensive and clearly shows that
there is a very significant body of research available in the public domain. The AUSEAS
literature review confirms that since 1975 there are over 600 abstracts from major seaweed
producing countries including China, Philippines, Korea, Indonesia, Thailand, France,
Norway, and Chile. '

As an example, some of these publications include:

- Korea’s edible seaweed trade including food products, trade, industrial colloids, and
marketing opportunities.

- Chile’s seaweed resources and management for fisheries development.

- China’s medical applications for seaweed.

- South Africa’s agar marketing plans.

- Norway’s biotechnology applications of seaweed hydrocolloids.
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For example, Austrade has identified that the following areas of French technology may have
application in Australia:

54

Mapping of the Australian seaweed resource using SPOT imaging techniques.
Harvesting and propagation techniques.

Identification of species priority for development.

Balancing of Fishery and Seaweed industry interests.

Cultivation techniques for Undaria which is the 4th most significant edible seaweed by
consumption in Japan.

INDUSTRY SUSTAINABILITY AND ECOLOGICAL IMPLICATIONS

Sustainability of the world’s seaweed resource is a major issue for consideration by the
industry. There have been a number of case studies which review this issue, and while it is
acknowledged that seaweed is a finite biomass, reports to date indicate that seaweed gathering
and harvesting has had little adverse environmental impact.

Several of these case-studies are noted below:

Mann (1973) undertook a major 2 year study of the rate of growth of seaweeds in
Canada and may have parallels in other similar areas such as the west coast of
California and in the Indian Ocean. The study showed that for sampled seaweeds in
temperate latitudes, the biomass of new tissue produced annually was up to 20 times
the initial biomass of the seaweed blade. Mann concludes that seaweeds are highly
productive; indeed often more productive than land based plants. Furthermore,
naturally occurring seaweeds take their nutrients from the surrounding water with no
adverse impact on the marine environment, and because this water is in motion, the
nutrient supply is considered by many as inexhaustible.

Cullinane (1984) in Ireland reports that :

‘...In terms of biomass, only a small fraction of Ireland's seaweed resources are
currently being harvested...Seaweed gathering and harvesting is having little
environmental impact at present. Harvesters of Ascophyllum generally observe a 4-5
year cutting periodicity and leave adequate stumps for regeneration.’

11
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> Cullen (pers.comm.) from the King Island operation in Australia notes that their annual
harvest of cast bull kelp has averaged 25,000 - 28,000 wet tonnes, and this has been a
relatively consistent harvest with no adverse environmental impacts throughout over
20 years of operations.

Seaweeds have a significant ecological interaction with other marine life. Recently there has
been a focus on the opportunity for seaweeds to co-exist with and support other marine
industries. For example, seaweeds may be able to grow on ropes associated with mussel
farming, and both abalone graze on seaweeds which in turn are protected by the seaweed from
high energy wave and current More recently, red drift seaweed is harvested from the east
coast of Australia as a high-value feed for the abalone industry which is of significant
economic value to Australia.
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6.0 OVERVIEW OF THE AUSTRALIAN INDUSTRY

Seaweed - Pest or Resource?

6.1 GENERAL

As in many western countries, seaweed in Australia is not perceived as a resource but more
often is perceived to be a pest associated with the fouling of beaches, wharfs and coastline
areas. There appears to be a perception that seaweed in ‘Australia is not a food resource
material, and that its exploitation shall be incompatible with the present fisheries industry.

In many ways, this perception is understandable as there is no or very little objective data
available to assess the compatibility of seaweed exploitation with other living marine
resources.

Existing seaweed management plans, appear to be weighted in favour of issues relating to
resource sustainability and possible ecological disruption to marine and fishery communities.
Accordingly the management plan aims to restrict the harvest of live native marine plants.

6.2 THE AUSTRALIAN SEAWEED BALANCE OF TRADE

Recent ABS statistics confirm that Australia is a net importer of seaweed products importing
over $16 million of seaweed products in 1995/96, and exporting some $415,000 of seaweed
products. However, there is inconsistency in the export data as one industry organisation
confirms that during 1995/96 they exported over $3.5 million of product to Scotland.

The imported seaweed products fall into the two categories of:

i. Food Products For Human Consumption

Over $3.5 million or 250 tonnes of fresh or dried seaweed for food usage was imported in
1995/96. Indeed, this figure is an increase of over 200% over the previous year 2 years, and
industry issues have recently been raised over the conformance of these seaweed imports with
the Australian food codes and heavy metal concentrations.

The major sources of these products by value are Japan, Philippines, and the USA.

ii. Food Manufacturing/Industrial Colloid Products

Over $12.7 million of industrial colloids such as agar and carageenan were imported during
1995/96, and it is estimated by industry that $2.5 million of these colloids are used in the
Australian food manufacturing industry.

The major sources of these products by value include Japan, China and Thailand and the UK.

13




Baseline Review of R & D of an Australian Seaweed Industry

However for both of the above categories of imports, the ABS statistics in Appendix B show
that the highest value source countries are not necessarily the countries which supply Australia
with the highest volume of seaweed products. For example, during 1995/96 the Philippines
supplied over 128,000 kgs of fresh or dried seaweed at a value of $1 million, however during
the same period Japan supplied 25,000 kgs of seaweed with a total value of $1.26 million.

6.3 AUSTRALIAN SEAWEED MANAGEMENT PLANS

Tasmania is the most advanced State in terms of marine environment management plans for
seaweed. Reviews and discussions were conducted of “Policy Document and Fishery
Management Plan for the Tasmanian Plant Resources” and the Tasmanian “Living Marine
Resources Management Act 1995". The emphasise in both documents is to ensure that
“fisheries resources are used in an ecologically sustainable manner and as efficiently as
possible”.

The intention is on placing controls and measures to ensure that native seaweed biomass is
maintained at sustainable levels and that marine farming and commercial fishing is not
adversely effected by seaweed harvesting. There is little or no recognition of seaweed as a
potential national resource.

6.4 THE AUSTRALIAN SEAWEED INDUSTRY

Overall, the Australian industry is relatively small with less than 50 full-time people employed
in the industry. The major industry organisations include:

Australian Sea Vegetables, Victoria
Kelp Industries, Tasmania/King Is
Ms Sheena McDuff Tasmania
Tasmanian Wakame Tasmania

¥y ¥ v v

The following organisations warrant comment:

a. Tasmanian Wakame which harvests Undaria Pinnatifida under license from the
Tasmanian Department of Primary Industries and Fisheries, and is active in the market
development and use of seaweed in food products including bread, soups, salads and
other food manufacturing applications.

b. Kelp Industries has been established on King Island for over 20 years and supply dried
cast-bull kelp to Scotland for further mixing with other kelps for the production of
alginates. The industry consists of some 40 people, and it was reported that the
Australian kelps have the highest content of alginate in the world. The product is
exported in a minimally processed and dried form.

14
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Due to this lack of information about seaweed in Australia, seaweed struggles to be
recognised by the Fisheries industry. There appears to be an (understandable) perception that
Australian seaweed is not a resource material; their exploitation being incompatible with the
present Fisheries management industry.

6.5 THE AUSTRALIAN RESEARCH INDUSTRY

The following research organisations are either directly or indirectly associated with ‘seaweed’
research in Australia:

v

~ Adelaide University, South Australia
Agriculture Victoria, Victoria
Auseas, Queensland
Australian Institute of Marine Science, Queensland
Australian Food Industry Science Centre, Victoria
Aust’n Defence Force Academy/UNSW, ACT
CSIRO, Tasmania, WA
Dept of Primary Industries & Fisheries, Tasmania
Melbourne University, Victoria
Monash University, Victoria

> National Seafood Centre, Queensland

¥y ¥ ¥ ¥ v v v v

v

Due to confidentiality issues associated with the support of some of the above research, a
comprehensive review of the research work cannot be provided. As appropriate, requests for
further information on research may be directed to the above organisations.

However, a number of key research issues for food applications of seaweed warrant note:

> There is an extremely wide and diverse range of seaweed flora in Australia. The
University of Adelaide notes that there are over 1300 described species and estimates
that there are over 2,000 species of seaweed in Australia.

» The biological and chemical cleanliness of Australian seaweeds. This has been recently
reported in RIRDC supported research by Tran (1996), which showed levels of heavy
metals in Australian seaweeds were over often over two orders of magnitude less than
imported seaweeds.

> As a renewable resource, recent research has shown that Australian seaweeds are a
significant protein and nutrient material resource for the food and non-food industry in
Australia. It has been noted that the protein levels of some seaweed species are higher
than that in many legumes such as lupin, chickpea and soybean.

> Research by Werner (1992) recommends that seaweeds (fully hydrated) may be able to
be further promoted as a food product in Australia by grouping seaweeds with fish and
shellfish in the Australian food regulations. Such a grouping would enable seaweeds to
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be recognised as a marine organism which is naturally higher in heavy metals than
terrestrial foods. However, as mentioned previously, this may also increase the market
opportunity for imported seaweeds.
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7.0

71

STRATEGIC REVIEW OF THE AUSTRALIAN SEAWEED
INDUSTRY

STRENGTHS OF THE AUSTRALIAN SEAWEED INDUSTRY

The industry’s strength lies in its large seaweed resource which grows in one of the
cleanest marine environments in the world.

7.1.1

7.1.2

The two fundamental strengths for the industry are:

There is an extremely wide and diverse range of seaweed flora in Australia. The
University of Adelaide notes that there are over 1300 described species and estimates
that there are over 2,000 species of seaweed in Australia. Similarly, over 106 species
of potentially edible seaweed are reported by Sanderson (1988) as occurring in the
waters of Tasmania.

The biological and chemical cleanliness of Australian seaweeds. This has been recently
reported in RIRDC supported research by Tran (1996), which showed levels of heavy
metals in Australian seaweeds were over often over two orders of magnitude less than
imported seaweeds.

As a renewable resource, recent research has shown that Australian seaweeds are a
significant protein and nutrient material resource for the food and non-food industry in
Australia. It has been noted that the protein levels of some seaweed species are higher
than that in many legumes such as lupin, chickpea and soybean.

The industry has access to a significant and established scientific and research resource

including State Government Agriculture, Fisheries and research organisations. It is
estimated that approximately 20 researchers are active in the seaweed food industry.
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1.2

721

122

7.2.3

72.4

WEAKNESSES OF THE AUSTRALIAN SEAWEED FOOD INDUSTRY

Fundamentally there is a lack of quantitative biomass and economic information on
Australia’s seaweed resource. There is however an existing knowledge base of the
location of the seaweed resource.

With the exception of the kelp resources on King Island and the north-west Tasmanian
coast, there is insufficient quantitative data on the nature of the existing Australian
seaweed resource.

A key issue for export and Australian market development is the volume and
continuity of (quality) supply.

The potential annual tonnage of seaweed material is fundamental to any investment and
development. This appears to be one of the factors contributing to the closure of the
Alginates (Aust) plant at Triabunna in Tasmania during 1973.

There appears to be a perception that Australian seaweeds are not a resource material,
and that their exploitation shall be incompatible with the present Fisheries management
industry.

This perception is understandable as there is no or very little objective data available to
assess the compatibility of seaweed exploitation with other living marine resources.

Existing seaweed management plans appear to be weighted in favour of issues relating
to resource sustainability and ecological disruption to marine and fishery communities.
Accordingly the management plans aim to restrict the harvest of live native marine
plants.

In Tasmania, attached marine plants exploitation is prohibited and this would appear to
be at odds with overseas seaweed management experience.

The industry is small, fragmented and disparate. It is estimated that the Australian
seaweed industry employs less than 50 people.

Other than the Kelp Harvesters Association on King Island, there is no industry
organisation, a lack of working together and no industry management or development
strategy.

Much of the seaweed product is ‘fragile’ with a short shelf-life, and there is a
requirement to improve post-harvest processing, handling and packaging techniques.

The industry such as Kelp Industries on King Island and Tasmanian Wakame use

drying and milling to process their seaweed product. However the potential to exploit
seaweed as a fresh seaweed resource has not been developed.
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There is lack of availability of further processing facilities for further processing, post-
harvest preservation or packaging.

There is a significant Australian R&D resource however, this resource is not generally
utilised by the industry.
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7.3

3.1

1332

1.3.3

OEPORTUNITIES FOR THE AUSTRALIAN SEAWEED INDUSTRY

The overseas literature confirms that there is a growth in market demand for Asian
seaweed as a food product both in Western and Asian countries.

This market demand is being fuelled by the current focus upon nutritional food
products. For example, France recently authorised 10 species of seaweed as vegetables
or condiments for human consumption.

Similarly, Jetro in a market survey of edible seaweeds in 1995 confirmed that the
demand for seaweed was increasing due to a renewed focus upon health and nutrition.

Of significance, Jetro notes that the total market demand for seaweed in Japan is
220,000 tonnes per annum, and that the production of seaweed in Japan has decreased
by almost 20% in the last 2 years to less than 100,000 tonnes. By comparison, China’s
production of seaweed has increased to 300,000 tonnes per year and has become a
major supplier to Japan.

There appears to be a vast wealth of management, marketing, production and research
information available for development by the Australian industry from overseas
groups.

The published literature documents a large amount of new product development
opportunities in the food and chemical industries, and the methods of production.
These include reformed seafood ‘steaks’, seaweed yoghurt from France, seaweed
recipes from India, colloid extracts from red and brown seaweeds in the Philippines,
the application of seaweeds as biostimulants in horticulture, and the utilisation of
seaweed ‘fine’ chemicals for high value pharmaceutical applications.

A literature review by Auseas confirms that since 1975 there are over 579 abstracts
from major seaweed producing countries including China, Philippines, Korea,
Indonesia, Thailand, France, Norway, and Chile.

Many of the abstract publications describe both commercial and technical issues such

as:

- Korea’s edible seaweed trade including food products, trade, industrial
colloids, and marketing opportunities.

- Chile’s seaweed resources and management for fisheries development.

- China’s medical applications for seaweed.

- South Africa’s Agar marketing plans.

- Norway’s biotechnology applications of seaweed hydrocolloids.

Overseas research can potentially assist in the development of the Australian seaweed
industry.

For example, Austrade has identified that the following technology could be available
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733

from IFREMER in France under Australia’s bilateral technology agreement (FAIR):

- Mapping of the Australian seaweed resource using SPOT imaging techniques.

- Harvesting and propagation techniques.

- Identification of species priority for development.

- Balancing of Fishery and Seaweed industry interests.

- Cultivation techniques for Undaria which is the 4th most significant edible
seaweed by consumption in Japan.

The development of an Australian seaweed industry provides the opportunity for the
fisheries industry to diversify into complimentary industries.

Recent research confirms that there have been precedence examples for the
commercial development of seaweed as an Australian resource.

Cast bull kelp industry on King Island.

Harvesting of Wakame or Undaria in east coast Tasmania.

Utilisation of drift red seaweed as an abalone feed.

Identification of Omega-3 fatty acids in Australian seaweeds.

Australia currently imports over $3 million (ABS, 1996) of seaweed food products,

and an Australian seaweed food industry provides the opportunity for import
replacement of many of these processed seaweed products.
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7.4

7.4.1

742

743

THREATS TO THE AUSTRALIAN SEAWEED INDUSTRY

The seaweed industry is small and fragmented, and the interests of other marine
resource groups gain greater recognition from current industry management strategies.

Without an industry management and development strategy, an Australian seaweed
industry shall not be able to approach it potential.

The inability for industry to apply research and industry information from both
overseas and within Australia.

Industry needs to gain an accurate understanding of market requirements and
competition. It would appear that the Australian industry is unable to compete on

price, and needs to develop competitive advantages unique to Australia.

International producers and processors of seaweed have competitive marketing
strategies for their industries.
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7.5 SummARY SWOT ANALYSIS

7.5.1 SWOT Analysis of the Industry’s Commercial Market Focus

Quality and variety of | No industry Strategic positioning | International
seaweed (eg, alginates) | organisation of seaweed as a producers and
compatible resource | processors of
No industry with other marine seaweed have
management resources. competitive
strategy marketing strategies
International for their industries.
Lack of strategic seaweed is

market intelligence | recognised as food
resource, and this
experience is
potentially available
to Australia.
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7.5.2 SWOT Analysis of the Industry Infrastructure

Major technical
resource of State

fisheries, agriculture and

research organisations

Core group of seaweed
harvesters and
processors.

No market
development
organisation

No national
communication for
the industry

Limited harvesting
& processing
facilities

Industry & research
driven market
development

Establishment of
strategic industry
plan

Establishment of
further processing
facilities

Management
philosophies which
‘prohibit’ harvesting
of seaweeds without
scientific
information.

Previous citations of
industry ‘failures’ in
Tasmania and
Darwin.
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7.5.3 SWOT Analysis Of Industry Capabilities

Industry infrastructure
for technical support

Biologically and
chemically clean
seaweed resource

Lack of export and
Australian market
development

Diversification and
value-added
processing for the
marine resources
industry

Utilisation of
R&D/technical
developments

Lack of industry
cohesion
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7.5.4 Summary

Market Factors and Drivers of Industry Growth

> Improved understanding of international and Australian market growth and
demand.

> Critical analysis of management alternatives for seaweed based upon overseas
experience.

» Development of a seaweed management plan which is compatible with the

present Fisheries management industry.

> Recognition of Seaweed as a new and emerging industry which warrants support
from Government and research organisations.

> Specific product development and applications of seaweed for food.

> Consumer and industry awareness of the uses of seaweed.

Market Factors and Constraints to Industry Growth

> Knowledge of the opportunity to utilise Australian seaweed as a food resource.

> Lack of data on specific seaweed food applications and resource issues relating
to sustainability and ecological impacts.

> Lack of quantitative and economic data for the Australian seaweed resource.
> Competitive marketing strategies of international ‘food’ groups.
> Small size of the industry, and lack of industry investment.
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8.0 CONCLUSIONS AND RECOMMENDATIONS

8.1 INDUSTRY COMMUNICATION AND INFORMATION

Conclusion: There is a lack of knowledge in the Australian industry of the size,
nature and issues associated with Australian seaweed.

Recommendation: Support industry development with a business and research
network of organisations to improve the effectiveness of
dissemination of information.

Objective: To support industry development and improve the communication and

the flow of industry information.

Key Issues: ] Assess collaborative industry research opportunities with

a

relevant international organisations such as IFREMER.
Availability of current information is not in a ‘user-friendly’
form for industry dissemination.

8.2 RESEARCH MANAGEMENT

Conclusion: There is no systematic process to manage the support for seaweed
research and development in Australia.

Recommendation:

Develop an initial R& D management framework to:

a. Establish an initial list of priorities for further ‘seaweed’
research.

b. Establish an Industry Advisory Group to review and assist
with the development of R&D priorities for seaweed research.

Objective: To install a management process which supports the objective
assessment and support for research development of seaweed.

Key Issues: o

Development of a seaweed management plan which is
compatible with the present Fisheries management industry.

Development of a seaweed management plan which is
compatible with marine ecosystems and environments in
Australia.

Current ‘debate’ of whether seaweed in the fisheries industry is
a pest or a resource.
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Q Critical analysis of management alternatives for seaweed based
upon overseas experience.

a Lack of objective data and misinformation on seaweed in
Australia.

Q Lack of industry knowledge about the opportunities for the
seaweed biomass in Australia.

8.3 MARKET RESEARCH FEASIBILITY STUDIES

Conclusion:

Recommendation:

Objective:

Key Issues:

There is a lack of information on the commercial feasibility for the
development of seaweed product applications identified in many
international research studies.

Conduct feasibility studies for specific demand/supply
opportunities in both the Australian and international
markets.

Development of quantitative and commercial viability information for
specific market opportunities for the development of an Australian
seaweed industry.

(d  Import replacement opportunities for the $3 million of seaweed
products currently imported into Australia annually.

O Availability and base of industry knowledge of Australian
seaweed.

d  Improved understanding of international and Australian market
growth and demand.

(A Detailed review of existing international knowledge and
experience as shown in the literature review of this study.

8.4 PRODUCT DEVELOPMENT

Conclusion:

Recommendation:

Objective:

Key Issues:

Increased consumer awareness of seaweed food products is
required for industry development.

To commission new product development projects in response
to opportunities identified in the market research feasibility
studies.

To support diversification and value-adding of the fisheries industry
through new product development.

0  Market research and commercial viability of new products
including:
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- New food products (eg, reformed fish steak products) which utilise

industry by-products and increases industry yields.

-Enhancement of existing food products with functional/nutritional

properties from seaweed.

- Biostimulants for horticulture.

-Pharmaceutical applications including applications of agar/HIV.

0  Market development and communication to industry.

(0  While many factors influence our acceptance of foods, two of
the more important ones are knowledge of the food and
tradition. By increasing the Consumer’s awareness of seaweed
as a direct food, we may well establish a new or capitalise on
existing food traditions.

Competitive supply from other countries.

Australian industry support.

Import replacement opportunities.

Post-harvest handling and packaging techniques.

o000

8.5 TRADE DEVELOPMENT

Conclusion: There is a lack of industry knowledge of world trade issues for the
export of seaweed food products.

Recommendation:  Support research to develop an understanding of tariff and non-
tariff trade barriers for export development of an Australian

seaweed export industry.
Objective: Support of the commercialisation of ‘seaweed’ industry research.
Key Issues: (  Liaison with industry and Australian and international trade

development organisations.
O  Import and non-tariff trade barriers.
d  Food code standards.
8.6 RESEARCH AND DEVELOPMENT

Support research in areas which provide strategic baseline information.

Objective: To develop a strategic knowledge base on the Australian seaweed
biomass.
Key Issues: (0 Sustainability and ecological impacts of harvesting and

utilisation.

0  Communication of ‘seaweed industry researchers’ and the
AFISC seaweed researchers network.

(d  Development of a nationally co-ordinated R&D program and
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database for seaweeds.

Mapping of the Australian seaweed resource.
Harvesting and propagation techniques.
Identification of species priority for development.

ooo

32




Baseline Review of R & D of an Australian Seaweed Industry

35




Baseline Review of R & D of an Australian Seaweed Industry

9.0 APPENDICES
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APPENDIX A

MAJOR INTERNET HOMEPAGES FOR THE SEAWEED INDUSTRY
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TOKYO UNIVERSITY OF FISHERIES
KONAN-4, MINATO-KU

TOKYO 108

JAPAN

ASK Eric

FMC CORP

1735 MARKET ST
PHILA PA 19103
U.S.A.

ASSEY Sigurd
DOMMESMOEN
N-4890 GRIMSTAD
NORWAY

AUCHINLOSS Leslie
BEAU MANOIR

RUE MAINDONNAUX
ST. MARTIN
GUERNSEY GY46AH
ICELAND

AUDIT Christine

UNIVERSITE PIERRE ET MARIE
CURIE

BIOLOGIE ANIMAL

BAT C/30

75252 PARIS CEDEX 05
FRANCE

AVILA Marcela
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INSTITUTO DE FOMENTO PESQUERO
DIEGO PORTALES 1450

PUERTO MONTT

CHILE

BAJJOUK Touria

1FREMER CENTRE DE BREST
DRO/OS GROUPE SILLAGE
BP 70 - 29280

FRANCE

BAKER Joe

3 NANNINE PLACE
FISHER A.C.T. 2611
AUSTRALIA

BALLADARES C. Clemente

GELES DEL CARIBE, C.A. (GELCA)
ZONA IND. EL PENON

CUMANA 6101, SUCRE

VENEZUELA

BARBOSA Erica C.

AV. SIQUEIRA CAMPOS No. 651
AP. 52C

CEP 11040

SAO PAULO - SP

BRASIL

BARTSCH Inka

BIOLOGISCHE ANSTALT HELGOLAND
NOTKESTR. 31

22607 HAMBURG

GERMANY

BEOLCHI Gustavo
RUA DO GRITO
255 IPIRANGA
SAO PAULO - SP
BRASIL

CEP 04217-150

BERCHEZ Flavio A.
INSTITUTO DE BIOCIENCIAS
UNIVERSIDADE DE SAO PAULO
CX. POSTAL 11461

SAO PAULO SP BRASIL

05422 - 970

BJORK Mats

DEPT. OF PHYSIOLOGICAL BOTANY
VILLAVAGEN 6

S 75236 UPPSALA

SWEDEN

BLAKEMORE William R.

FMC FOOD INGREDIENTS DIVISION
1735 MARKET ST.

PHILADELPHIA PA 19103

U.S.A.

BLEICHER Genevieve
SANOFI BIO-INDUSTRIES
USINE DE BAUPTE

50500 CARENTAN

FRANCE
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BIXLER Harris
SHEMBERG USA, INC
PO BOX 252
SEARSPORT ME
04974

USA

BOALCH Gerald T.

THE LABORATORY CITADEL HILL
PLYMOUTH PLI 2PB

UNITED KINGDOM

BODVIN Torjan

AGDER RESEARCH FOUNDATION
DOMMESMOEN

N-4890

GRIMSTAD

NORWAY

BOBIN-DUBIGEON Christine
INRA-LBTG BP 527

44026 NANTES CEDEX 03
FRANCE

BOKN Tor L.

NIVA, P.0.B. 173 KZELSAS
N-0411 OSLO

NORWAY

BOLTON John

BOTANY DEPT

UNIVERSITY OF CAPE TOWN
RONDEBOSCH 7700

SOUTH AFRICA

BOROWITZKA Michael
SCHOOL OF BIOLOGICAL

& ENVIROMENTAL SCIENCES
MURDOCH UNIVERSITY
PERTH W.A. 6150
AUSTRALIA

BOUZON Zenilda L.

DEPTO. DE BIOLOGIA - CCB UFsSC
FPOLIS SC

BRASIL

88040-900

BRAUD Jean-Paul
CENTRE D'ALGOCULTURE
POLDER DU DAIN

85230 BOUIN

FRANCE

BRAULT Dominigue
CEVA B.P. 3
22610 PLEUBIAN
FRANCE

BRAGG Aline

AQUAMAR S.A.

HERNANDO DE AGUIRRE 159
OFICINA B

PROVIDENCIA

SANTIGO

CHILE
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BRENCHLEY Jennie

DEPT. BIOLOGICAL SCIENCES
UNIVERSITY OF DUNDEE

DDI 4HN

SCOTLAND

UNITED KINGDOM

BRODIE Juliet

BATH COLLEGE OF HIGHER
EDUCATION

NEWTON PARK

NEWTON ST LOE

BATH BA2 9BN

ENGLAND

UNITED KINGDOM

BROWN Murray

DEPT. BIOLOGICAL SCIENCES
UNIVERSITY OF PLYMOUTH
PLYMOUTH

PL4 8AA

UNITED KINGDOM

BUSCHMANN Alejandro
UNIVERSIDAD DE LOS LAGOS
CASILLA 933

OSORNO

CHILE

CALUMPONG Hilconida P.
SILLIMAN UNIVERSITY MARINE
LABORATORY '
DUMAGUETE CITY 6200
PHILIPPINES

CAMBONGA Anastasio

FACULTAD DE PESQUERIAS Y
OCEANOGRAFIA

UNIVERSIDAD AUSTRAL DE CHILE
CAMPUS PUERTO MONTT

CASILLA 1327

PUERTO MONTT, X REGION
CHILE

CAMPBELL Ross

QUEST INTERNATIONAL
KILNAGLEARY
CARRIGALINE Co. CORK
IRELAND

CANDIA Arturo

FACULTAD DE CIENCIAS

P. UNIVERSIDAD DE SSTA.
CONCEPCION

CASILLA 297

CONCEPCION

CHILE

CANO Mercedes

INST. OF OCEANOLOGY
AVE. l1lra N@° 18406
PLAYA HABANA

CUBA

CASAS Graciela

CENTRO NACIONAL PATAGONICO
BOUL. BROWN S/N

Sep 13 1998
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9120 PTO. MADRYN
CHUBUT
ARGENTINA

CASTRO Marco A.
CICIMAR I.P.N.
APDO POSTAL 592
LA PAZ

MEXICO

CEREZO Alberto S.

DEPTO. DE QUIMICA ORGANICA
TAC. DE CIENCIAS EXACTAS

Y NATURALES (UBA)

PAB. II - 30 P.

CIUDAD UNIVERSITARIA
BUENOS AIRES, C.P. 1428
ARGENTINA

CHACANA Max E.

HERBARIUM

UNIVERSITY OF CALIFORNIA
BERKELEY, CA 94720-0001
Ui8A:

CHAPMAN David

DEPT. BIOLOGY

UNIVERSITY OF CALIFORNIA
SANTA BARBARA, CA 93106
U.S.A.

CHIRAPART Anong

DEPT. OF AGRICULTURAL CHEMISTRY
FACULTY OF AGRICULTURE

KOCHI UNIVERSITY

B200 MONOBE

NANKOKU, KOCHI 783

JAPAN

CHIU Mei-Lan

INSTITUTE OF MARINE BIOLOGY
COLLEGE OF FISHERES SCIENCE
NATIONAL TAIWAN OCEAN
UNIVERSITY

KEELUNG

TAIWAN

CHOPIN Thierry

UNIV. OF NEW BRUNSWICK
DEPT. OF BIOLOGY
P.0.BOX 5050 SAINT JOHN
N.B. E2L 4L5

CANADA

CIANCIA Marina

DEPARTAMENTO DE QUIMICA
ORGANICA

FACULTAD DE CIENCIAS EXACTAS Y
NATURALES

PABELLON 2, CIUDAD
UNIVERSITARIA

1428 BUENOS AIRES

ARGENTINA

CLAYTON Margaret N.

DEPT. ECOLOGY AND EVOLUTIONARY
BIOLOGY

MONASH UNIVERSITY
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CLAYTON 3168 VICTORIA
AUSTRALIA

COLEMAN ANETTE
BROWN UNIVERSITY
PROVIDENCE

RI 02912

U.S.A

COLL Javier F.

FACULTAD DE QUIMICA
UNIVERSIDAD DE LA REPUBLICA
AVDA. GRAL. FLORES 2124
CASILLA DE CORREOS 1157
MONTEVIDEO 11800

URUGUAY

COLLADO Ligia

LABORATORIO FICOLOGIA
FACULTAD CIENCIAS

UNIVERSIDAD NACIONAL AUTONOMA
DE MEXICO

A.P. 70-620

COYOACAN D.F.

MEXICO

COLLANTES Gloria
INSTITUTO DE OCEANOLOGIA
UNIVERSIDAD DE VALPARAISO
CASILLA 13-D

VINA DEL MAR

CHILE

COLLINS Dagoberto

FACULTAD DE PESQUERIAS Y
OCEANOGRAFIA

UNIVERSIDAD AUSTRAL DE CHILE
CAMPUS PUERTO MONTT

CASILLA 1327

PUERTO MONTT, X REGION
CHILE

COMERCIAL DE BERNARDIS
FACULTAD DE PESQUERIAS Y
OCEANOGRAFIA

UNIVERSIDAD AUSTRAL DE CHILE
CAMPUS PUERTO MONTT

CASILLA 1327

PUERTO MONTT, X REGION
CHILE

CONSERVAS MULTIEXPORT S.A.
AV. AMERICO VESPUCIO SUR 842
LAS CONDES

SANTIAGO-CHILE

CORMACI Mario
INSTITUTO DI BOTANICA
DELL'UNIVERSITA

VIA A. LONGO 19

95125 CATANIA

ITALIA

CORRALES Rhodora

MARINE SCIENCE INSTITUTE
UNIVERSITY OF PHILIPPINES

Sep 13 1998

Page 7 of 35

05:12 PM



INTERNATIONAL SEAWEED ASSOCIATION

DILIMAN
QUENZON CITY 1101
PHILIPPINES

CORREA Juan

DEPT. DE ECOLOGIA

FACULTAD DE CIENCIAS

P. UNIVERSIDAD CATOLICA DE
CHILE

CASILLA 114-D

SANTIAGO

CHILE

COSSON Joel

LABORATORIE DE BIOLOGIE ET
BIOTECHNOLOGIES MARINES
UNIVERSITE DE CAEN
ESPLANADE DE LA PAIX

14032 CAEN CEDEX

FRANCE

CRAIGIE James S.

NRC INSTITUTE FOR MARINE
BIOSCIENCES

1411 OXFORD ST.

HALIFAX

NOVA SCOTIA B3H 3Z1
CANADA

CRUZ Mary
CICIMAR-IPN

LA PAZ

BAJA CALIFORNIA SUR
MEXICO

DAWES Christopher
SPRINGFIELD

DROGHADFAYLE ROAD

PORT ERIN, THE ISLE OF MAN
UNITED KINGDOM

DE LARA-ISASSI Graciela
UNIVERSIDAD AUTONOMA
METROPOLITANA

DEPARTAMENTO DE HIDROBIOLOGIA
LABORATORIO DE FICOLOGIA
APLICADA

APARTADO POSTAL 55-535
MEXICO, D.F. 09340

DE FRUTOS Maria Jose
HISPANAGAR S.A. C/LOPEZ BRAVO
POLIGONC INDUSTRIAL DE
VILLALONQUEJAR

09080 - BURGOS

APARTADO POSTAL 392

SPAIN

DE LA PIEDRA Pablo A.
MULTIEXPORT S.A.

AV. AMERICO VESPUCIO SUR 842
LAS CONDES

SANTIAGO

CHILE

DELGADO Salvador
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SALMONES AMERICANOS S.A.
RUTA 7, KM 4,9

PELLUCO S/N

P.0. BOX 56 D

PUERTO MONTT

CHILE

DEPOLO Miguel

ALGAS MARINAS S.A.
FIDEL OTEIZA 1956 P.14
SANTIAGO

CHILE

DESLANDES Eric

LEBAM

LABORATOIRE D'ECOPHYSIOLOGIE ET
BIOCHIMIE DES ALGUES MARINES
TFAC. DES SCIENCES

BP 809 29285 BREST CEDEX
FRANCE

DEVEAU Louis E.
30 BROWN AVENUE
DARTMOUTH

N.S. B3B 1X8
CANADA

DEVEAU Jean-Paul
30 BROWN AVENUE
DARTMOUTH

N.S. B3B 1X8
CANADA

DIAPOULIS Aristidis
NATIONAL CENTRE FOR MARINE
RESEARCH

16604 AGHIOS KOSMAS-ATHENS
GREECE

DIAS Gilberto

FACULTAD DE PESQUERIAS Y
OCEANOGRAFIA

UNIVERSIDAD AUSTRAL DE CHILE
CAMPUS PUERTO MONTT

CASILLA 1327

PUERTO MONTT, X REGION
CHILE

DION Patrick
CEVA - BP 3
22610 PLEUBIAN
FRANCE

DIOURIS Marcel

LEBAM

LABORATOIRE D'ECOPHYSIOLOGIE ET
BIOCHIMIE DES ALGUES MARINES

BP 809 29285 BREST CEDEX
FRANCE

DJUSDIL Akrim

JL. PELITA RAYA III N@° 2
UJUNG PANDANG

INDONESIA

DOMINIK Jurgen
8355 AERO DRIVE
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SAN DIEGO, CA 92123
U.S.A

DONDAIN Gontran

Culy L

4 RUE FREDERIC PARRY 92200
FRANCE

DURAND Patrick
IFREMER BP 1049

44037 NANTES CEDEX 01
FRANCE

EKLUND Britta
STOCKHOLM UNIVERSITY
LABORATORY FOR AQUATIC
ECOTOXICOLOGY

STUDSVIK

S-611 82 NYKOPING
SWEDEN

ELMAN Solly

PHILLIP ROCKLEY LTD.
76 NINTH AVE.

NEW YORK CITY

NY 10011

U.S.A.

FAANES Steinar
PRESIDENT

PRONOVA BIOPOLYMER A.S.
P.O. BOX 494

N-3002 DRAMMEN

NORWAY

FALSHAW Ruth

INDUSTRIAL RESEARCH LIMITED
P.0.BOX 31-310

LOWER HUTT

NEW ZEALAND

FEI Xiu-Geng

7 NANHAI ROAD
KINGDAO 266071
CHINA

FLOC'H Jean-Ives

LEBAM

LABORATOIRE D'ECOPHYSIOLOGIE ET
BIOCHIMIE DES ALGUES MARINES
FAC. DES SCIENCES

BP 809 29285 BREST CEDEX
FRANCE

FOLCHER Michael

SANOFI BIO-INDUSTRIES, BAUPTE
50500 CARENTAN

FRANCE

FONCK Erika

DEPT. DE BIOLOGIA MARINA
UNIVERSIDAD CATOLICA DEL NORTE
CASILLA 117

COQUIMBO

~rrrT

\.-ﬂJ.J.IE

FOREMAN Ronald
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MARINE BIOPRODUCTS INC
PO BOX 78548

UNIVERSITY POSTAL OUTLET
VANCOUVER, B.C.

CANADA V6T 2E7

FORSYTH Juan
ALGAEN S.A.

AV. ARGENTINA 3250
CALLAO

PERU

FORTES-XAVIER Ana

R. SENADOR POMPEU
2508 BL 28 AP. 403
CENTRO FORTALEZA - CE
CEP. 60025 - 002
BRASIL

CX. POSTAL 6009

FOSS David A.

FMC CORPORATION

1735 MARKET ST.
PHILADELPHIA PA 19103
U.S.A.

FOSSAA Jan H.

INSTITUTE OF MARINE RESEARCH
P.O. BOX 1870 NORDNES

N-5024 BERGEN

NORWAY

FREDERICQ Suzanne
DEPARTMENT OF BOTANY
DUKE UNIVERSITY

BOX 90342 DURHAM

NC 27708-0342

U.S.A.

FREEMANN William

DPTO. CULTIVO DE ALGAS
MIDESA

ANCUD CHILOE

CHILE

FREILE Yolanda
CINVESTAV UNIDAD MERIDA
A.P. 73 CORDEMEX 97310
YUCATAN

MEXICO

FRIEDLANDER Michael
ISRAEL OCEANOGRAPHIC AND
LIMNOLOGICAL RESEARCH
P.O0.BOX 8030

ISRAEL

31080

FRIESS KLEBL Anne
FAKULT,T F+R BIOLOGIE
DER UNIVERSITAT
D-78434 KONSTANZ
GERMANY

FUJII Mutue Toyota

INSTITUTO DE BOTANICA,
SECAO DE FICOLOGIA,
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AV. MIGUEL STEFANO 3687
SAO PAULO
BRASIL CEP 04301-012

FURNARI Giovanni
INSTITUTO DI BOTANICA
DELL'UNIVERSITA

VIA A. LONGO 19

95125 CATANIA

ITALIA

FURNEAUX Richard

INDUSTRIAL RESEARCH LIMITED
P.0.BOX 31-310, LOWER HUTT
NEW ZEALAND

GABRIELSEN Bjorn O.
ALGEA PRODUKTER A/S
P.0. BOX 68

N-3401 LIER

NORWAY

GACESA Peter

DEPT. OF BIOCHEMISTRY
UNIVERSITY OF WALES
CARDIFF, P.0O.BOX 903
CARDIFF CF1 1ST
UNITED KINGDOM

GARCIA-LEPE Guadalupe

B. MAGDALENA 233

COL. MODERNA, ENSENADA, B.C.
MEXICO

GARCIA REINA Guillermo
INSTITUTE OF APPLIED ALGOLOGY
UNIVERSITY OF LAS PALMAS

BOX 550 LAS PALMAS 35017
SPAIN

GILJE Magne
PRONOVA BIOPOLYMER A/S POB 2045
N 5501 HAUGESUND

NORWAY

GOODPASTURE Robert
FACULTAD DE PESQUERIAS Y

OCEANOGRAFIA

UNIVERSIDAD AUSTRAL DE CHILE
CAMPUS PUERTO MONTT

CASILLA 1327

PUERTO MONTT, X REGION
CHILE

GOMEZ PINCHETTI Juan L.
INSTITUTE OF APPLIED ALGOLOGY
UNIVERSITY OF LAS PALMAS

BOX 550 LAS PALMAS 35017
SPAIN

GONZALEZ Ernesto
ALGAS CHILE LIMITADA
21 DE MAYO N° 1857
ANTOFAGASTA

CHILE
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GONZALEZ Mariela

DEPTO. BOTANICA
UNIVERSIDAD DE CONCEPCION
CASILLA 2407

CONCEPCION

CHILE

GONZALEZ Paloma

DEPT. DE ECOLOGIA
FACULTAD DE CIENCIAS

P. UNIVERSIDAD CATOLICA DE
CHILE

CASILLA 114-D

SANTIAGO

CHILE

GORDON Margaret E.

SCHOOL OF BIOLOGICAL SCIENCES
VICTORIA UNIVERSITY OF
WELLINGTON

P.0.BOX 600, WELLINGTON

NEW ZEALAND

GUIMARAES Melina
INSTITUTO DE BIOCIENCIA
USP. CAIXA POSTAL 11461
CEP SAO PAULO

SP. BRASIL

GUIMARAES Silvia M.

INSTITUTO DE BOTANICA

SECAO DE FICOLOGIA

C. POSTAL 4005, SAO PAULO, SP.
BRASIL

01061 - 970

GUIMARAENS Mariana

RSMAS - MBF 4600 RICKENBACKER
CSWY MIAMI

FL 33149

U.5 A5

GUISELEY Kenneth B.
FMC BIO PRODUCTS
191 THOMASTON ST.
ROCKLAND

ME 04841

U.S.A.

GUIST Gordon

FOOD INGREDIENTS DIVISION
FMC CORPORATION

CROCKETTS POINT

P.0.BOX 308
ROCKLAND, ME 04841
U.S.A.

HAGLUND EKurt

UPPSALA UNIVERSITY
DEPARTMENT OF PHYSIOLOGICAL
BOTANY

VILLAVAGEN 6

S-752 40 UPPSALA

SWEDEN

HANELT Dieter
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ALFRED WEGENER INSTITUT
POSTFACH 1201161

27515 BREMERHAVEN
GERMANY

HANISAK Dennis

HBOI, 5600 US I NORTH
FORT PIERCE

FL 34946

U.S.A.

HARITONIDIS Savas
DEPARTMENT OF BOTANY
UNIVERSITY OF THESSALONIKI
GR-54006

THESSALONIKI

GREECE

HATZISTERGIOU Anastasia
INST. OF BOTANY

UNIV. OF THESSALONIKI 54006
GREECE

HEE Torben

FMC A/S RISINGEVEZJ 1
DK-2665 VALLENSBAK STRAND
DENMARK

HEIM Genther
LONGITUDINAL SUR KM 1078
PARGUA DECIMA REGION
CHILE

HERNANDEZ Gustavo
CICIMAR

APTO. POSTAL 592

LA PAZ

BAJA CALIFORNIA SUR
MEXICO

HINRICHSEN Pablo

FACULTAD DE PESQUERIAS Y
OCEANOGRAFIA

UNIVERSIDAD AUSTRAL DE CHILE
CAMPUS PUERTO MONTT

CASILLA 1327

PUERTO MONTT, X REGION

CHILE

HOFFMANN Erico
LONGITUDINAL SUR KM 1078
PARGUA DECIMA REGION
CHILE

HOMMERSAND Fran

DEPARTMENT OF BIOLOGY

COKER HALL

UNIVERSITY OF NORTH CAROLINA
CHAPEL HILL, NC 27599 - 3280
U.8.A,

HOMMERSAND Max H.

DEPARTMENT OF BIOLOGY

COKER HALL

UNIVERSITY OF NORTH CAROLINA
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CHAPEL HILL, NC 27599 - 3280
U.S.A.

HUGHES Jorge

INDUSTRIA PESQUERA COSTA AZUL
9 NORTE 870

VINA DEL MAR

CHILE

HURD Catriona

DEPT. OF OCEANOGRAPHY
THE UNIVERSITY OF BRITISH
COLUMBIA

VANCOUVER, B.C. V6T 1Z4
CANADA

HURTADO-PONCE Anicia O.
5021 TIGBAUAN

LLOILO

PHILIPPINES

IRI Tadao

PROAGAR S.A.

VICENTE PEREZ ROSALES 800
LLANQUIHUE

CHILE

IVANACK Ivo

ALGAS MARINAS S.A.
FIDEL OTEIZA 1956 P.14
SANTIAGO

CHILE

IWAMOTO Katsuaki

MARINE SCEIENCE CO. LTD.
HEIGHTS-KANDA 811, 1-11-7
HIGASHI - KANDA

CHIYODA-KU, TOKYO 101
JAPAN

JARAMILLO Jorge

INSTITUTO DE BOTANICA
UNIVERSIDAD AUSTRAL DE CHILE
CASILLA 567

VALDIVIA

CHILE

JENSEN Arne

INSTITUTE OF BIOTECHNOLOGY
NORWEGIAN INSTITUTE OF
TECHNOLOGY

N-7034 TRONDHEIM

NORWAY

JIMENEZ DEL RIO Miguel
INSTITUTO DE ALGOLOGIA APLICADA
MUELLE DE TALIARTE S/N

35214 TELDE

SPAIN

JONES Joanna M.
PORT ERIN MARINE LABORATORY
DORT ERIN, ISLE OF MAN

UNITED KINGDOM

JULIN NIELSEN Bent
GRINDSTED PRODUCTS
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EDWIN RAHRS VEJ 38
DK-8220 BRABRAND
DENMARK

KAAS Raymond

IFREMER BP 1049

44037 NANTES CEDEX 01
FRANCE

KADOYA Kiyoshi

C/0 KADOYA & Co. LTD.
BOEKI BUILDING, N¢ 123-1
HIGASHI-MACHI, CHUO-KU 650
KOBE

JAPAN

KAEHLER Sven

SWIRE MARINE LABORATORY
UNIVERSITY OF HONG KONG
CAPE D'AGUILAR, SHEK-O
HONG KONG

KAKITA Hirokata

BIOLOGICAL FUNCTION DIVISION
MARINE RESOURCES DEPARTMENT

SHIKOKU NATIONAL INDUSTRIAL

RESEARCH INSTITUTE

2217-14 HAYASHI

TAKAMATSU, KAGAWA

761-03 JAPAN

KASAHARA Mampei

INDUSTRIAS QUIMICAS KIMITSU
CHILE Y CIA LTDA.

PEDRO LEON GALLO 844
PROVIDENCIA

CHILE

KATOH Tetzuya
DEPARTMENT OF BOTANY
FACULTY OF SCIENCE
KYOTO UNIVERSITY
KYOTO 606-01

JAPAN

KAUTSKY Lena
DEPARTMENT OF BOTANY
STOCKHOLM UNIV.
S-106 91 STOCKHOLM
SWEDEN

KAUTSKY Nils

DEPARTMENT OF SYSTEMS ECOLOGY
STOCKHOLM UNIV.

S-106 91 STOCKHOLM

SWEDEN

KENDRICK Gary

CSIRO DIVISION OF FISHERIES
PO BOX 20, NORTH BEACH
6020, W.A.

AUSTRALIA

KENNISH Robin

SWIRE MARINE LABORATORY
UNIVERSITY OF HONG KONG
CAPE D'AGUILAR, SHEK-0O
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HONG KONG

KEVEKORDES Karen

DEPT. ECOLOGY & EVOLUTIONARY
BIOLOGY

MONASH UNIVERSITY
WELLINGTON RD

CLAYTON, 3168 VICTORIA
AUSTRALIA

KIM Jeong Ha
DEPT. OF BOTANY
THE UNIVERSITY OF BRITISH

COLUMBIA
# 3529 - 6270 UNIVERSITY
BOULEVARD

VANCOUVER, B.C. V6T 174
CANADA

KIM Kil Jael

MYEONG SHIN CHEMICAL IND. CO.
LTD.

439-13, SOJURI, UNGSANGUP
YANGSANGUP, KYEONGNAM

KOREA 626-840

REP. OF KOREA

KIRKMAN Judith

49 CLIFTON CRES

MT LAWLEY

WESTERN AUSTRALIA 6050
-AUSTRALIA

KIRKMAN Hugh

49 CLIFTON CRES

MT LAWLEY

WESTERN AUSTRALIA 6050
AUSTRALIA

KLOSER Heinz

ALFRED WEGENER INSTITUTE
P.B. 120161

27515 BREMERHAVEN
GERMANY

KOLENDER Adriana

DEPT DE QUIMICA ORGANICA
FACULTAS DE CIENCIAS EXACTAS Y
NATURALES

PAB. 2, C. UNIVER.,

1428 BUENOS AIRES

ARGENTINA

KOVACS Peter

8355 AERO DRIVE
SAN DIEGO, CA 92123
U.S.A

KREIBOHM Isabel C.
28 DE JULIO No. 66
(9100) TRELEW
CHUBUT

ARGENTINA

KUBLER Janet

DEPT. OF BILOGICAL SCIENCES
UNIVERSITY OF DUNDEE, DDI 4HN
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SCOTLAND
UNITED KINGDOM

KUHLENKAMP Ralph
WILHELMWEG 2
79540 LORRACH
GERMANY

KUSNOWIRJONO Scerianto
JL. RAYA PASAR KEMIS KM 6
(JL.. AGARINDO No. 8)
PASAR KEMIS - TANGERANG
INDONESIA

LAHAYE Marc

INRA - LBTE BP 44026
NANTES CEDEX 03
FRANCE

LAITE Parker

INT'L SEAWEED CONSULTANTS
BELFAST ROAD P.0O.BOX 279
CAMDEN, MAINE 04843 - 0279
U.S.A.

LAMARCA Jaime

PROAGAR S.A.

MIRAFLORES 222, PISO 22
SANTIAGO

CHILE

LARSON Bruce R.
FMC BIO PRODUCTS
191 THOMASTON ST.
ROCKLAND ME 04841
U.S.A.

LARSSON Christer
KRISTINEBERG MARINE RESEARCH
STATION

S - 450 34

FISKEB,CKSKIL

SWEDEN

LAZARIDOU Efthalia

INST. OF BOTANY

UNIV. OF THESSALONIKI 54006
GREECE

LEBBAR Nabil
B.P. 210 KENITRA
MOROCCO

LEBBAR Rachid
B.P. 210 KENITRA
MOROCCO

LEMOINE Ives

0.8 5,

BATIMENT SN2

59655 VILLENEUVE D'ASCQ CEDEX
FRANCE

LEON Hilda

LABORATORIO DE FICOLOGIA
FACULTAD DE CIENCIAS
UNIVERSIDAD WNACIONAL
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AUTONOMA DE MEXICO
A.P. 70-620

C.U. COYOACAN
MEXICO

LEON Nelson

DPTO. CULTIVO DE ALGAS
MIDESA

ANCUD CHILOE

CHILE

LEON Oscar

UNIVERSIDAD AUSTRAL DE CHILE
INSTITUTO DE BIOQUIMICA
CASILLA 567

VALDIVIA

CHILE

LEONARDI Patricia

PERU 670 - DEPTO. BIOLOGIA
UNIVERSIDAD NACIONAL DEL SUR
(8000) BAHIA BLANCA
ARGENTINA

LEWIS Jane E.

MAR. BIOL. INST.

NAT'L, TAIWAN OCEAN UNIV.
2 PEI-NING RD. KEELUNG
TAIWAN 20224

REPUBLIC OF CHINA

LEWIS Sharon

DEPT. OF BIOCHEMISTRY
UNIVERSITY OF WALES
CARDIFF, P.0.BOX 903
CARDIFF CF1 18T
UNITED KINGDOM

LIAAEN JENSEN Synnove
DETARTMENT OF CHEMESTRY
UNIVERSITY OF TRONDHEIM-NTH
N-7034, TRONDHEIM-NTH
NORWAY

LIN Showe Mei

INSTITUTE OF MARINE BIOLOGY
COLLEGE OF FISHERES SCIENCE
NATIONAL TAIWAN OCEAN
UNIVERSITY

KEELUNG

TAIWAN

LINDSTROM Sandra

13965 - 64 TH AVENUE
SURREY, BRITISH COLUMBIA
V3W 1Y7

CANADA

LOGANATHAN Murugadas
INSTITUTE OF ADVANCED STUDIES
UNIVERSITY OF MALAYA

59100 KUALA LUMPUR

MALAYSTIA
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LOSSIUS Ivar T.

VICE PRESIDENT

PRONOVA BIOPOLYMER A.S
P.0.BOX 494

N 3002 DRAMMEN

NORWAY

LUNDBERG Barbro
BOX 9191
JERUSALEM 91094
ISRAEL

L*NING Klaus

BIOLOGISCHE ANSTALT HELGOLAND
NOTKESTRASSE 31

D-22607 HAMBURG

GERMANY

LUXTON David

FACULTAD DE PESQUERIAS Y
OCEANOGRAFIA

UNIVERSIDAD AUSTRAL DE CHILE
CAMPUS PUERTO MONTT

CASILLA 1327

PUERTO MONTT, X REGION
CHILE

MABEAU Serge

PRESQUILE DE PEN-LAN, B.P. 3
22610 PLEUBIAN

FRANCE

MACCHIAVELLO Juan

DEPT. DE BOTANICA

UNIVERSIDAD CATOLICA DEL NORTE
CASILLA 117

COQUIMBO

CHILE

MANSILLA Andrés

FACULTAD DE PESQUERIAS Y
OCEANOGRAFIA

UNIVERSIDAD AUSTRAL DE CHILE
CAMPUS PUERTO MONTT

CASILLA 1327

PUERTO MONTT, X REGION
CHILE

MARCOS Roberto

PRODUCTOS DEL PACIFICO S.A. DE
c.V.

FLORESTA 1395 COL. OBRERA
ENSENADA B.C. C.P. 22830
MEXICO

MARCUSSEN Jan

FACULTAD DE PESQUERIAS Y
OCEANOGRAFIA

UNIVERSIDAD AUSTRAL DE CHILE
CAMPUS PUERTO MONTT

CASILLA 1327

PUERTO MONTT, X REGION

CHILE

MARTINEZ Enrique

DEPTO. DE ECOLOGIA
FACULTAD DE CIENCIAS BIOLOGICAS
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P. UNIVERSIDAD CATOLICA DE
CHILE

CASILLA 114-D, SANTIAGO
CHILE

MARTINEZ Leonel
LONGITUDINAL SUR KM 1078
PARGUA DECIMA REGION
CHILE

MARTINEZ Maria C.
LONGITUDINAL SUR KM 1078
PARGUA DECIMA REGION
CHILE

MATSUHIRO Betty
DEPARTAMENTO DE QUIMICA, USACH
CASILLA 307 CORREO 2

SANTIAGO

CHILE

MATULEWICZ Maria C.
DEPARTAMENTO DE QUIMICA
ORGANICA

FACULTAD DE CIENCIAS EXACTAS
Y NATURALES, PABELLON 2
CIUDAD UNIVERSITARIA

1428 BUENOS AIRES

ARGENTINA

McHUGH Dennis

UNIVERSITY COLLEGE
UNIVERSITY OF NSW

CANBERRA ACT 2600

AUSTRALIA

McPEAK Ron

7989 LA BRUSCA WAY
CARLSLAND

CA USA 92009

MENESES Isabel
DEPARTAMENTO DE ECOLOGIA
P. UNIVERSIDAD CATOLICA DE
CHILE

CASILLA 114-D, SANTIAGO
CHILE

MENEZ Ernani G.

SILLIMAN UNIVERSITY MARINE
LABORATORY

DUMAGUETE CITY 6200
PHILIPPINES

MERRIL John

APPLIED ALGAL RESEARCH CO.
4223 VANNETER RD.
WILLIAMSTON

MI 48895

U.S.A.

MILLER Ian J.

CARINA CHEMICAL LABORATORIES
LTD.

P.0.BOX 30366
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LOWER HUTT
NEW ZEALAND

MIURA Akio

HIGASHI- KAIGAN 3-4-8
TSUJIDO, FUJISAWA

251 JAPAN

MOEN Einar

NORWEGAIN BIOPOLYMER LABORATORY
LABORATORY OF BIOTECHNOLOGY
UNIVERSITY OF TRONDHEIM

N-7034 TRONDHEIM

NORWAY

MOLINA Ximena

DEPTO. CS. ECOLOGICAS
FAC. CIENCIAS
UNIVERSIDAD DE CHILE
CASILLA 653, SANTIAGO
CHILE

MOLLQY Fergus J.
UNIVERSITY MARINE BIOLOGY
STATION

MILLPORT KA 28 OEG

UNITED KINGDOM

MORALES Pedro

FACULTAD DE PESQUERIAS Y
OCEANOGRAFIA

UNIVERSIDAD AUSTRAL DE CHILE
CAMPUS PUERTQO MONTT

CASILLA 1327

PUERTO MONTT, X REGION
CHILE

MORENO Lautaro

MULTIEXPORT S.A.

AV. AMERICO VESPUCIO SUR 842
LAS CONDES

SANTIAGO

MOY Frithjof

NORWEGIAN INSTITUTE FOR
WATER RESEARCH (NIVA)
P.0.BOX 69 KORSVOLL
N-0808 OSLO

NORWAY

MULLER Dieter G.
FAKULTAT FUR BIOLOGIE
DER UNIVERSITAT
D-78434 KONSTANZ
GERMANY

MUNDA Ivka

3-POSTNI PREDAL 323-VI
61000 LJUBLJANA
SLOVENIA

MURANO Erminio
POLYTECH

AREA SCIENCE PARK
PADRICIANO 99
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34012 TRIESTE
ITALY

MURRAY Steve

DEPT BIOLOGICAL SCIENCE
CALIF STATE UNIV.
FULLERTON, CA

USA 92634

MYSLABODSKI David
FMC CORP.

R & DCenter

BOX 8

PRINCETON NJ 08543
USA

NAGARKAR Sanjay

DEPT. OF BOTANY
UNIVERSITY OF HONG KONG
POKFULAM ROAD

HONG KONG

NAVARRETE M. Vicente

AV. ANDRES BELLO 1051 - OF.
2703

PROVIDENCIA 11-T SANTIAGO
SANTIAGO

CHILE

NAZAR Julio

MULTIEXPORT S.A.

AV. AMERICO VESPUCIO SUR 842
LAS CONDES

SANTIAGO

CHILE

NEISH Iain C.

MARINE COLLOIDS PHILIPPINES
INC.OVANO COMPOUND, LOOC
MANDAVE CITY 6014
PHILIPPINES

NELSON Wendy A.

MUSEUM OF N.W. TE PAPA
TONGAREWA

P.0.BOX 467

WELLINGTON

NEW ZEALAND

NEORI Amir

ISRAEL OCEANOGRAPHIC &
LIMNOLOGICAL

NATIONAL CENTER FOR MARICULTURE
EILAT 88112

ISRAEL

NISHIDE Eiichi

COLL. AGR. & VET. MED.
NIHON UNIVERSITY
3-34-1, SHIMOUMA
SETAGAYA, TOKYO 154
JAPAN

NUNEZ Mario

INSTITUTO DE FOMENTO PESQUERO
AV. DIEGO PORTALES 1450
PUERTO MONTT
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CHILE

NUNEZ Roberto A.
CICIMAR I.P.N.
APDO. POSTAL 592
LA PAZ

MEXICO

NYMAN Melvin

DEPARTMENT OF MATHEMATICS &
COMPUTER SCIENCE

ALMA COLLEGE, ALMA
MICHIGAN 48801

U.S.A.

OH Jung Hoon

439-13, SOJU-RI, UNGSAMG-UP
YANGSAN-GUN, KYEONGNAM

REP. .OF KOREA

OH Sang-Hee
DEPT. OCEANOGRAPHY

SEOUL NATINAL UNIVERSITY
SEOUL 151-742

REP. OF KOREA

OHNO Masao

USA MARINE BILOLOGICAL
INSTITUTE

KOCHI UNIVERSITY
USA-CHO, TOSA,

KOCHI, 781-11

JAPAN

OJEDA Patricio

P. UNIVERSIDAD CATOLICA DE
CHILE

DEPARTAMENTO DE ECOLOGIA
FACULTAD DE CIENCIAS BIOLOGICAS
CASILLA 114-D, SANTIAGO

CHILE

OLIVEIRA Eurico C.
INSTITUTO DE BIOCIENCIAS
UNIVERSIDADE DE SAQ PAULO
CX. POSTAL 11461

SAO PAULO SP BRASIL

05422 - 970

OLIVEIRA Mariana C.
DEPTO. DE BOTANICA
INSTITUTO DE BIOCIENCIAS
UNIVERSIDADE DE SAQO PAULO
CX. POSTAL 11461

SAO PAULO SP BRASIL

05422 - 970

OTERO-SCHMITT Jaime

DPTO. BIOLOGIA VEGETAL
FACULTAD BIOLOGIA
UNIVERSIDAD DE SANTIAGO DE
COMPOSTELA

15706 SANTIAGO DE COMPOSTELA
SPAIN

PACHECO-RUIZ Isai
A.P. 453, ENSENADA
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BAJA CALIFORNIA
MEXICO

PASQUIER Jean-Claude
SOCIETE BRETONNE DES ALGUES
LA GRANDE-PALUD - BP. 6
29207 LANDERNEAU CEDEX
FRANCE

PASTRANA Francisco J.
DEPT. DE INGENERIA QUIMICA
UNIVERSIDAD DE OVIEDO
33071 OVIEDO

SPAIN

PAVIA Henrik

DEPT. MARINE BOTANY
UNIV. GOTEBORG

CARL SKOTTSBERGS GATA 22
GOTEBORG S 413189

SWEDEN

PAYRI Claude

LABORATOIRE D'ECOLOGIE MARINE
UNIVERSITE FRANCAISE DU
PACIFIQUE

BP 6570 FAAA-AEROPORT

TAHITI

FRENCH POLYNESIA

PEDERSEN Are

NORWEGIAN INSTITUTE FOR
WATER RESEARCH

P.0.B. 173 KZELSAS
N-0411 OSLO

NORWAY

PEDERSEN Marianne
DEPARTMENT OF PHYSIOLOGICAL
BOTANY

UPPSALA UNIVERSITY

SWEDEN

PETERS Akira F.

INSTITUT FUER MEERESKUNDE
DUESTERNBROOKER WEG 20
KIEL 24105

ALEMANTA

PETERSON Harlan C.
P.0.BOX 721
RIDGEWOOD, NJ 07451
U.S5.A.

PETRELL Royann J.

2357 MAIN MAIL

UBC, BIO-RESOURCE ENG
VANCOUVER, B.C. V6T 174
CANADA

PHANG Siew-Moi

INSTITUTE OF ADVANCED STUDIES
UNIVERSITY OF MALAYA

59100 KUALA LUMPUR

MALAYSIA

PIANTINI Rene
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PEDRO AGUIRRE CERDA 6109
ANTOFAGASTA
CHILE

PICHOTT Luis

AQUAMAR S.A.

HERNANDO DE AGUIRRE 159
OFICINA B

PROVIDENCIA

SANTIGO

CHILE

PINO Victor Hugo
MULTIEXPORT S.A.

AV. AMERICO VESPUCIO SUR 842
LAS CONDES

SANTIAGO

CHILE

PIRIZ Maria

CENTRO PATAGONICO
LABORATORIO DE ALGAS MARINAS
BOUL. BROWN S/N (9120)

PTO. MADRYN, CHUBUT

ARGENTINA

PLASTINO Estela M.

DEPTO. DE BOTANICA
INSTITUTO DE BIOCIENCIAS
UNIVERSIDADE DE SAO PAULO
CX. POSTAL 11461

SAO PAULO SP BRASIL

05422 - 970

POHL Peter
PHARMAZEUTISCHES INSTITUT
DER UNIVERSIT,T KIEL
D-24118 KIEL
GUTENBERGSTR, 76/78,
GERMANY

PORSE Hans

COPENHAGEN PECTIN A/S
DK-4623

LILLE SKENSVED
DENMARK

POTIN Philippe
STATION BIOLOGIQUE
PL. G. TEISSIER
29680 ROSCOFF
FRANCE

RAGAN Mark A.

NRC INSTITUTE FOR
MARINE BIOSCIENCES

1411 OXFORD ST. HALIFAX
NOVA SCOTIA B3H 3Z1
CANADA

RAMIREZ Maria E.

MUSEO NACIONAL HISTORICO
NATURAL

CASILLA 787

SANTIAGO

CHILE
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RASCIO Nicoletta
DIPARTIMENTO DI BIOLOGIA
VIA TRIESTE

75 - I-35121 PADOVA
ITALY

RASMUSSEN Klaus
COPENHAGEN PECTIN A/S
DK-4623

LILLE SKENSVED
DENMARK

RASMUSSEN B. Preben
GRINDSTED PRODUCTS
EDWIN RAHRSFVEJ 38
8220 BRABRAND
DENMARK

RAVEN John

DEPARTMENT OF BIOLOGICAL
SCIENCES

UNIVERSITY OF DUNDEE

DDI 4MN

UNITED KINGDOM

REBELLO Jacqueline
USA MARINE BILOLOGICAL
INSTITUTE,

KOCHI UNIVERSITY,
USA-CHO, TOSA,

KOCHI, 781-11

JAPAN

RETAMALES Claudia
UNIVERSIDAD DE LOS LAGOS
CASILLA 933

OSORNO

CHILE

RIAD Abdelwahab
B.P. 210 KENITRA
MOROCCO

RIBEIRO DOS SANTOS Manoel
Carlos

FACULTAD DE PESQUERIAS Y
OCEANOGRAFIA

UNIVERSIDAD AUSTRAL DE CHILE
CAMPUS PUERTO MONTT

CASILLA 1327

PUERTO MONTT, X REGION
CHILE

RICOHERMOSO Maximo
MCPI CORPORATION
No. 3 EAGLE ST.
STO. NINO VILLAGE
BANILAD

CEBU CITY
PHILIPPINES

RIOSMENA Rafael

HERBARIO FICOLOGICO UABCS
APDO POSTAL 19-B

LA PAZ, B.C.S. 23080
MEXICO
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RIZZO Roberto
DIPARTIMENTO BBCM
UNIVERSITA' DI TRIESTE
VIA L. GIORGIERI
I-34127 TRIESTE

ITALY

ROBLEDO Daniel
CINVESTAV UNIDAD MERIDA
A.P. 73 CORDEMEX 97310
YUCATAN

MEXICO

ROBLES Pedro

DEPT. MARINE SCIENCES
UNIVERSITY OF PUERTO RICO
MAYAGUEZ

P.R. 00681

U.S.A

RODRIGUEZ Deni

LABORATORIO DE FICOLOGIA
FACULTAD DE CIENCIAS
UNIVERSIDAD NACIONAL AUTONOMA
DE MEXICO

AP. POSTAL 70-620

CP 04510

MEXICO

ROJAS H. Ramiro

DPTO. CULTIVO DE ALGAS
MIDESA

ANCUD CHILOE

CHILE

ROMANELLO Eduardo
28 DE JULIO No. 66
(9100) TRELEW
CHUBUT

ARGENTINA

ROSENKILDE Sten
ROTMANN Klaus
BOX 68327
BRYANSTON 2021
SOUTH AFRICA

ROVIRA Clara

DPTO. BIOLOGIA

EDIF. DE CIENCIAS BASICAS
BOX 550 LPA

ISLAS CANARIAS

SPAIN

RUDOLPH Brian
COPENHAGEN PECTIN A/S
DK-4623

LILLE SKENSVED
DENMARK

RYSTEDT Jorn-Erik

FMC LITEX A/S

RISINGEVEJ 1

DK 2665 VALLENSEAEK STRAND
DENMARK

SALAZAR ORQUERA Magdalena
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FACULTAD DE PESQUERIAS Y
OCEANOGRAFIA

UNIVERSIDAD AUSTRAL DE CHILE
CAMPUS PUERTO MONTT

CASILLA 1327

PUERTO MONTT, X REGION
CHILE

SALLING Peter
COPENHAGEN PECTIN A/S
DK-4623

LILLE SKENSVED
DENMARK

SANCHEZ Ignacio
CICIMAR I.P.N.
APDO POSTAL 592
LA PAZ

MEXICO

SANDER Wayne J.

C/C KELCO,

8355 AERO DRIVE

SAN DIEGO, CALIFORNIA 92123
U.S.A.

SANTELICES Bernabé
P.TINTVERSIDAD CATOLICA DE CHILE
FAC. DE CIENCIAS BIOLOGICAS
CASILLA 114-D, SANTIAGO

CHILE

SANTOS Rui

UNIVERSIDADE DO ALGARVE
U.C.T.R.A.

GAMBELAS

8000 FARO

PORTUGAL

SATO Minoru

TOHOKU UNIVERSITY
FACULTY OF AGRICULTURE
1-1 TSUTSUMIDORI
AMAMIYAMACHI, SENDAI 981
JAPAN

SATO Yoshikazu
KITASATO UNIV.
SCH. OF FISH. SCI.
SANRIKU, KESEN
IWATE 022-01
JAPAN

SCHAFFELKE Britta
INSTITUT FeR MEERESKUNDE
D+ STERNBROOKER WEG 20
D-24105 KIEL

GERMANY

SCHMID Christine
DEPT. ECOLOGY AND
FUVOTIITIONARY BIOLOGY
MONASH UNIVERSITY
CLAYTON 3168 VICTORIA
AUSTRALIA
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SCHOENWAELDER Monica
DEPT. ECOLOGY &
EVOLUTIONARY BIOLOGY
MONASH UNIVERSITY
WELLINGTON RD

CLAYTON, 3168 VICTORIA
AUSTRALIA

SCROSATI Ricardo

THE UNIVERSITY OF BRITISH
COLUMBIA

DEPT. OF BOTANY

# 3529 - 6270 UNIVERSITY
BOULEVARD

VANCOUVER, B.C. V6T 1Z4
CANADA

SEARLE Richard

KELCO INTERNATIONAL LTD.
LADYBURN WORKS

GIRVAN

KA26 9JN

SCOTLAND

SEMESI Adelaida

UNIVERSITY OF DAR ES SALAM
DEPARTMENT OF BOTANY

PO BOX 35060

DAR ES SALAM

TANZANIA

SENTIES Abel
UAM-IZTAPALAPA
AP 55-535

D.F. 09340
MEXICO

SERVIERE Elisa
LABORATORIO DE FICOLOGIA
FACULTAD DE CIENCIAS
UNIVERSIDAD NACIONAL
AUTONOMA DE MEXICO

A.P. 70-620

C.U. COYOACAN

MEXICO

SHARP Glyn
PO BOX 550
HALIFAX
N.S.
CANADA

B3J 287

SHAUGNESSY Frank:

THE UNIVERSITY OF BRITISH
COLUMBIA

DEPT. OF BOTANY

# 3529 - 6270 UNIVERSITY
BOULEVARD

VANCOUVER, B.C. V6T 1z4
CANADA

SILVA Paul C.

HERBARIUM, UNIVERSITY OF
CALIFORNIA

BERKELEY, CA 94720-0001
U.S.A.
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SJOTUN Kjersti

UNIVERSITY OF BERGEN
DEPARTMENT OF FISHERIES AND
MARINE BIOLOGY

BERGEN HIGH TECHNOLOGY CENTER
BERGEN N-5020

NORWAY

SMIDSROD Olav

NOBIPOL

DEPARTMENT OF BIOTECHNOLOGY -NTH
7034 TRONDHEIM-NTH

NORWAY

SORIANO Carlos
9 DE JULIO 745
9100 TRELEW
rCLA. CHUBUT
ARGENTINA

SORIANO Eduardo
9 DE JULIO 745
9100 TRELEW
PCIA. CHUBUT
ARGENTINA

SORIANO Gonzalo
9 DE JULIO 745
9100 TRELEW
PCIA. CHUBUT
ARGENTINA

SOSA Pedro

DEPT. DE BIOLOGIA

UNIVERSIDAD DE LAS PALMAS
CAMPUS UNIVERSITARIO DE TAFIRA
35017 LAS PALMAS ISLAS CANARIAS
SPAIN

SOUSA-PINTO Isabel

R. JANUARIO GODINHO 24, 12 E
PORTO 4100

PORTUGAL

STANCIOFF Dimitri

2 SPRING STREET
CAMDEN, MAINE 04843
U.S.A.

STEKOLL Michael

JCSFO0S, UNIVERSITY OF ALASKA
11120 GLACIER HWY

JUNEAU, ALASKA

U.S.A. 99801

STORTZ Carlos A.

DEPT. QUIMICA ORGANICA
FACULTAD DE CIENCIAS EXACTAS
CIUDAD UNIVERSITARIA 1428
BUENOS AIRES

ARGENTINA 01061 - 970

STROUSE Stephen
AEP COLLOIDS
106 CHARLTON RD
BALLSTON SPA
NEW YORK
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U.S.A.

SULISTYO Tirtomulyadi
68 BONGRARAN ST.
SURABAYA 60161
INDONESIA

SUZUKI Soichiro

SUZUKI CONSULTING ENGINEER
OFFICE

9-1 HONGO-CHO

NUMAZU-SHI SHIZUOKA-KEN 410
JAPAN

SUSUKI Minoru

FACULTAD DE PESQUERIAS Y
OCEANOGRAFIA

UNIVERSIDAD AUSTRAL DE CHILE
CAMPUS PUERTO MONTT

CASILLA 1327

PUERTO MONTT, X REGION
CHILE

TALARICO Laura
DEPARTMENT OF BIOLOGY
UNIVERSITY OF TRIESTE
VIA GIORGIERI 10
I-34127 TRIESTE

ITALY

TAN Kenneth T.

49 BELINDA SQUARE
SCARBOROUGH
ONTARIO M1w 3M1
CANADA

TETSUTARO Yoshida

196 IWAFUNE OHARAMACHI
ISUMI-GUN, CHIBA
JAPAN

TOLEDO DE LIMA Ricardo
INSTITUTO DE PESCA
ESTADO DE CAIXA POSTAL 28
UBATUBA

BRASIL 11680-970

TORIZ Fabian

LABORATORIO DE FICOLOGIA
FACULTAD DE CIENCIAS
UNIVERSIDAD NACIONAL
AUTONOMA DE MEXICO

A.P. 70-620

C.U. COYOACAN

MEXICO

TROELL Max

DEPARTMENT OF SYSTEMS ECOLOGY
STOCEKHOLM UNIV.

S-106 91 STOCKHOLM

SWEDEN

TRONO Jr Gavino

MARINE SCIENCE INSTITUTE
U.P.P.D. BOX 1

UNIVERSITY OF PHILIPPINES
DILIMAN, QUEZON CITY 1101
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PHILIPPINES

TSENG C.

INSTITUTE OF OCEANOLOGY
CHINESE ACADEMY OF SCIENCES
QINGDAO 266071

CHINA

URZUA Carlos

AVDA. BERNARDO O'HIGGINS 3363
CASILLA 307 CORREO 2
SANTIAGO

CHILE

VASQUEZ Julio

DEPT. DE BIOLOGIA MARINA
UNIVERSIDAD CATOLICA DEL NORTE
CASILLA 117

COQUIMBO

CHILE

VENTURELLI Enrique
GELYMAR S.A.
CASILLA 997

PUERTO MONTT

CHILE

VIDAL Lidia

COMPANIA INDUSTRIAL DE
ALGINATOS S.A.

AV. MARATHON 1943
SANTIAGO

CHILE

VREELAND Valerie
DEPARTMENT OF PLANT BIOLOGY
IITI KOSHLAND HALL
UNIVERSITY OF CALIFORNIA
BERKELEY, CA 94720

U.S.A.

WADA Yoshiaki
No. 150, 1-4
13 SHIBUYA,
SHIBUYA-KU
TOKYO

JAPAN

WALKER Diana
BOTANY
UNIVERSITY OF WA
NEDLANDS 6009
AUSTRALIA

WALLENTINUS Inger

DEPT, MARINE BOTANY
UNIV. GOTEBORG

CARL SKOTTSBERGS GATA 22
GOTEBORG S 41319

SWEDEN

WATTIER Remi

GEPV

URA CNRS 1185

BAT SN2 USTL
VILLENEUVE D'ASCQ
FRANCE

Sep 13 1998 05:12 PM



INTERNATIONAL SEAWEED ASSOCIATION

WEST John A.

132 WATERDALE ROAD
IVANHOE

VICTORIA 3079
AUSTRALIA

WESTERMEIER Renato
UNIVERSIDAD AUSTRAL DE CHILE
INSTITUTO DE PESQUERIAS Y
OCENOGRAFIA

CASILLA 1327

PUERTO MONTT

CHILE

WHEELER William
103-1880 GREER AVE.
VANCOUVER, B.C.
CANADA V6J 1C5

WILLIAMS Gray A.

THE SWIRE MARINE LABORATORY
UNIVERSITY OF HONG KONG
CADPE D'AGUILAR, SHEK O
HONG KONG

YAKOLEFF Veronica
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1212200026 Fresh or dried seaweed and other Algae
Qty KG)

[1993-1994 [1994-1995 [1995-1996 H
Japan 17062 26134 25200
Philippines 21075 128125
USA 7283 5700 21172
Cina 12165 8807 18302 |
Thailand 2000 6696 2000
Korea 18271 27276 29256
Germeiy 2085 3047 4204
Taiwan 1021 2480 2441

Cost per kg
993-1994  [1994-1995 [1995-1996

61.31 46.45 50.04

3.27 8.09

17.85 36.49 23.76

8.38 11.70 16.77

25.50 26.73 28.50

7.12 4.58 5.71

‘11.99 17.72 18.32
35.26 29.44 23.76
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Import of fresh or dried seaweed
1993-1996
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(1302310012 Agar-Agar
RTY KG)

1993-1994 [1994-1995 [1995-1996
China 1978 13218 30606
Japan 8102 10311 8505
Thailand 6804 6736 8182}
UK 5671 8462 6879
USA 2242 1137 1176
NZ 1210 1517 2000
Spain 175 196 |
Chile 664 2637 3350}
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Cost per Kg
993-1994  [1994-1995 [1995-1996

17.19 4.46 4.31
32.21 29.68 33.04
22.49 22.57 23.34
21.51 14.30 19.33
45.05 78.28 94.39
48.76 36.91 37.00

371.43 377.55
33.13 25.79 17.61
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Import of Agar- Agar

1993-1996
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Import of Agar- Agar
1993-1996
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APPENDIX C

INDUSTRY CONTACTS

TABLE A
AUSTRALIAN SEAWEED INDUSTRY
KEY INDUSTRY GROUPS

Industries & Fisheries,
Tasmania

Adelaide University Australian Sea | AC Hatrick
South Australia Vegetables, NSW
Victoria
Agriculture Victoria Kelp Industries, Applied Technical
Victoria Tasmania/King Is Products NSW
Auseas Ms Sheena McDuff Consolidated Chemicals
Queensland Tasmania Victoria
Australian Institute of | Tasmanian Wakame Colgate-Palmolive
Marine Science Tasmania NSW
Queensland
Australian Food Marrickville Margarine
Industry Science Ctre NSW
Victoria
Aust’n Defence Force Schemberg
Academy/UNSW NSW
ACT
CSIRO, Swift & Co
Tasmania, WA NSW
Dept of  Primary Unilever/Quest

NSW

Melbourne University
Victoria

Monash University
Victoria

National Seafood Ctre
Queensland
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