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The second Workshop of the h
Working Group for the Asian b =
Network for Using Algae as a :
CO- Sink _— .
of ! of
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The second workshop of the working group was con-
vened as a specijal session of the 19th International
Seaweed Symposium (March 26 ~ 31, 2007), at the Kobe
International Conference Center. The program included
two sessions of Mini-symposium, convened by
Professors Sung Min Boo and Jin Ae Lee, and two ses-
sions of meeting as well. Professor Ik Kyo Chung, the
principal investigator of the research project, "Algae and
Global Warming" (AGW), Ministry of Marine Affairs
and Fisheries, Korea, gave a presentation on 'Algae and

global warming: the Seaweed solution.'

A total of 15 members from 11 countries were in atten-

dance: Prof. Song Quin (China), Prof. Put O. Ang Ir.

(Hong Kong), Prof. Dinabandhu Sahoo (India), Prof.
Gravo S. Gerung (Indonesia, new), Prof. Hiroshi Kawai
(Japan), Prof. Sung Min Boo (Korea), Prof. Ik Kyo
Chung (Korea), Prof. Jin Ae Lee (Korea), Prof. Jin Hwan
Lee (Korea), Prof. Siew-Moi Phang (Malaysia), Prof.
Anong Chirapart (Malaysia), Dr. Wendy Nelson (New
Zealand), Prof. Danilo Largo (the Philippines), Dr.
Charles Santhanaju Vairappan (Thailand), and Prof. Dang
Diem Hong (Vietnam).

The first item of the workshop agenda was reviewing
and endorsing the Meeting Report of the 1st Workshop
on the Asian Network for Using Algae as a CO2 Sink.
The rest were followed, the most significant tasks being
the identification of the gaps, formulation of bilateral

research proposals and the development of a database.

The followings are the list of tasks to be performed by

the Asian Network for Using Algae as a CO2 Sink in the
near future. More informations on the agenda and discus-
sion will be available on the web-site http://agw-sea-

weed.net.

PUBLICATIONS

1. A comprehensive summary and critical analysis of the
magnitude of current CO2 sequestration by seaweeds
and how this compares with current emissions is
required.

2. CO2 budget of the seas: removal/sequestration of carbon
through algal photosynthesis or the CO2 absorption capac-
ity of various algal species, including an estimate of the
carbon uptake rates by coral-associated algae

3. Comparison of COz2 sequestration by algae with CO2
sequestration by land forest

4. Baseline information on atmospheric CO2 levels on a

regional/country basis

RESEARCH & DEVELOPMENT
1. Appraisal of the achievable growth rates of a wider

range of algal species in order to identify the species of
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high CO2-sink potential?

2. Survey and exploitation of algae in a wider range of
species that show a high CO2-sequestration potential

3. Determination of algal performance according to criti-
cal environmental factors in global warming such as
CO2 availability, pH and temperature

4. Determination of the time for turnover/growth of algae
to a harvestable size to predict how much sea space
would be required for enhanced production

5. Appraisal of seasonal variation in growth rates of algae
of high CO2-sequestration potential to determine pos-
sible temporal fluctuations in CO2-sink activity

6. Research into means of maximizing growth
rates/yields, per unit area of sea surface, of algae of
high COz2-sequestration potential

7. Development of an algal cultivation strategy to
enhance biomass production and at the same time to
maintain a sound and sustainable marine environment

8.Research to determine the best yields in
fermentation/anacrobic digestion (ethanol, biogas) or
lipid content (biodiesel) of algae of high COz2-seques-

tration potential

NETWORK ACTIVITIES

1. WG members encourage their government agencies
and algal industries to promote policies that are effec-
tive in pollution abatement as well as environmentally
sound.

2. WG members and their respective governments should
take initiatives on the potential use of algae to stabilize
CO2 levels by 2012, as recommended by the Kyoto
Protocol.

3. A database on the various aspects of carbon sequestra-
tion using algae should be developed and made acces-
sible to the various members.

4. Regular international meetings and workshops will be
convened to discuss the importance of algae as natural

CO2 scavengers and to promote a scientific program

for capacity-building and international cooperation.

5. Regular reports and proceedings will be prepared by
the WG of the Asian Network for using Algae as a
CO2 Sink.

6. The number of participating member countries of the
Asian Network for Using Algae as a CO2 Sink will be

expanded.

Anyone can contact the network by visiting the web-

site http://agw-seaweed.net or by writing to

agw@pusan.ac.kr.
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Morphotaxonomy, Genetic Affinities and
Ecology of Australian and Antarctic
Populations of the Potentially Fish Killing,
Heterotrophic Dinoflagellates
Cryptoperidiniopsis brodyi and Pfiesteria
piscicida

AE1xg; Gustaaf Hallegraeff and
Christopher Bolch

3}9); o] 8 AHUniversity of Tasmania, 20079 3¥ #E)
(=8

The heterotrophic dinoflagellate Cryptoperidiniopsis
brodyi and closely related species were investigated
from Australia-wide marine environments with regard
to their morphology, phylogenetic relationships, interac—
tions with shellfish larvae, and natural abundance. Nine

isolates of C. brodyi and two isolates of Pfiesteria pis—
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cicida were collected and cultured from Australia and
ballast water originating from Indonesia. Scanning elec—
tron microscopy (SEM) and molecular sequence analyses
of SSU, LSU, ITS, and 5.8S rDNA regions revealed that
Australian C. brodyi strains have identical morphological
features but include two different genetic variants.
Isolates of C. brodyi from Australia, comprised the two
ITS genotypes A and B which diverged 16.2% and
6.6%, respectively, of the ITS genotype from the U.S.
type locality. Genotype A was widespread whereas
genotype B thus far has only been found in Tasmania,
Pfiesteria piscicida was cultured from ballast water
indicating a potential inflow of foreign harmful algae
into Australian waters, Previous studies using PCR-
based assays claimed a wide distribution of
Pseudopfiesteria shumwayae in Australia including in
Brunswick River in Western Australia. However, isolates
from the Brunswick River samples were identified in the
present work as C. brodyi, Nonspecific reactions from
P. shumwayae SSU rDNA-based primers were con—
firmed with Australian C. brodyi, This suggests that P.
shumwayae presence in Australia has been overesti—
mated by previous molecular detection methods.

A species—specific real-time PCR assay using the
TagMan® probe system was developed for rapid detec—
tion and quantification of C. brodyi in environmental
samples, Specific PCR primer-probes for C. brodyi
were designed against the 1TS2 rDNA regions and
tested for selectivity, specificity and sensitivity of detec—
tion. The assay was able to detect the presence of less
than 1 cell per PCR reaction, did not respond to non—
target species, and accurately quantified C. brodyi in
natural water samples. This assay was used together
with previously reported P. piscicida— and P,
shumwayae—specific real-time PCR assays to investi-
gate the temporal variation in C. brodyi, P. piscicida,
and P, shumwayae in the Derwent estuary, Tasmania
April 2006,
Cryptoperidiniopsis brodyi occurred throughout the

from November 2004 until

years at very low abundances (below 112 cells L),
while P. piscicida was detected only once and P,
shumwayae was never detected during the 18 month
survey (36 sampling dates). A further 8 cultures estab—
lished from the Chapman River, Western Australia, dur—
ing September 2005 were also all confirmed as C.
brodyi. The species—specific real-time assays were also
used to examine Ace Lake water samples collected from
Antarctica. Pfiesteria piscicida cells were detected and
confirmed by partial DNA sequences of the PCR ampli—
cons,

Feeding behaviour and interactions of C. brodyi and
P. piscicida with Pacific oyster (Crassostrea gigas) lar—
vae and brine shrimp (Artemia salina) nauplii were
examined in a micro-scale bioassay format. The
z0ospores became active and showed aggressive feeding
response toward oyster larvae, Micropredation resulted
in deaths of planktonic oyster larvae (below lmm size),
but zoospores were less attracted to brine shrimp and
no deaths of brine shrimp were observed. Given the
very low abundances of C. brodyi and P. piscicida in
the Derwent estuary, adverse effects from micropreda—
tory feeding by these dinoflagellates on planktonic lar—
vae may rarely occur in this environment,

This study demonstrates the geographic and temporal
variations in C. brodyi, P. piscicida and P, shumwayae
by using species—specific real-time PCR, microscopy
and sequence analyses. Continued studies of additional
isolates arnd field samples over a range of temporal and
spatial scales would allow a better understanding of
phylogeographic and ecological aspects of C. brodyi,

Pfiesteria and Pseudopfiesteria species.
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Identification Course on the
Freshwater Algae of Ireland
20079 %= 69 114HE 159 FSMartin Ryan
Institute, National University of Ireland, Galway®llA B
2290 TR YANSHFYT} F3A= Dr David M,
John (Marie Curie Fellow, MRI) david john@nuigalway.ie
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Biodiversity of Marine Algae
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Ecology and Systematics of
Diatoms
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Advanced Course on Blue-green and
Green algae
20079 649 29947 E 749 29712 9= Durham ¢
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Analysis of Environmental Data
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