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RECENT TRENDS

Cumulative global increase in the distribution of the
causative organism and PSP toxins in shellfish

* Global Climate Change:
acidification and temperature increases

* Hidden flora:
use of innovative and more sensitive methods

* Natural dispersal

* Ballast waters

* Sediment resuspension
* Mariculture industry

» Accelerated eutrophication of coastal
waters due to human activities
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Phytoplankton high-biomass proliferation:
a PSP toxin producer Alexandrium minutum

> Abundance increases over the
biomass normal values

> Natural events or caused by
anthropic system use

> They can cause noxious effects on
the:

ITS-5.8 S rDNA based genotype

A. minutum IEO653  Brittany > human health,

A. minutum CNR-AMI4PT . fisheries, aquaculture,
— A. minutum IEO663 tourism

‘{ A. minutum AMADO6  Australia > marine ecosystems,

Penna A., Fraga S., Maso M., Giacobbe M.G., Bravo ., Vila M., Garcés E., Bertozzini E., Andreoni F., Luglié A., Vernesi C. 2008.
Phylogenetic relationships among the Mediterranean Alexandrium (Dinophyceae) species based on sequences of 5.8S
gene and internal transcribed spacers of the rRNA operon. Eur. J. Phycol., 43: 163-178.



HAB

Effect Group Organism
Fauna mortality Dinoflagellates Alexcandrinm

Gymmnodininm
Hypoxia, anoxia, H2S Dinoflagellates Prorocentrum
Impact on feeding Pelagophyceans Aureococcus
behaviour
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Effects
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Sindrom Group Organism
Paralytic shellfish poisoning (PSP) Dinoflagellates Alexcandrinm
Pyrodininm
Gymnodinium
Diatrhetic shellfish poisoning (DSP) Dinoflagellates Dingphysis
Prorocentrum
Neurotoxic shellfish poisoning (NSP) Cyanobacteria Karenia
Dinoflagellates
Amnesic shellfish poisoning (ASP) Diatoms Psendo-nitzschia
Ciguatera fish poisoning (CFP) Dinoflagellates Gambierdiscns
Azaspiracid shellfish poisoning (AZP) Dinoflagellates Protoperidinium
Respiratory problems and skin irtitations Dinoflagellates Karenia, Ostregpsis
Epatotoxicity Cyanobacteria Microeystis, Nodularia
ioursmiandyecreational
dCUVILES
Effect Group Organism
Foams, mucilages, Dinoflagellates Noctiluca, Alexcandrium
discolorations, Prymnesiophyceans Phacocystis
unpleasent smell Diatoms Cylindrotheca
Cyanobacteria Nodularia, Aphanizomenon,
Microeystis, Lyngbya

Effect Group Organism
Haemolytic, hepatotoxic, Dinoflagellates Amphidininm,
osmoregulatory effects Raphidophyceans Cochlodinium,
and other unspecified Prymnesiophyceans DPiesteira, Karenia
toxicity Dinoflagellates Heterosigna,
Cyanobacteria Chattonella,
Chrysochromnlina,
Prymnesinm,
Microeystis
Hypoxia, anoxia, H2S Dinoflagellates Prorocentrum
Impact on feeding Pelagophyceans Aureococcus
behaviour
Mechanical damages Diatoms Chactoceros
Gill clogging, necrosis Prymnesiophyceans Phacocystis




e marine environment

Physiographic,
geographic and climatic
factors,
physical and chemical
properties

Human activities :
Aquaculture
Fisheries
Tourism
Commercial shipping

L THAT IS SUSTAINABLE
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The Marine Strategy must be adapted and made operational at regional and
sub-regional scale based on common principles to all European waters.

Mediterranean Region
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Member States shall, where practical and appropriate, use existing regional
institutional cooperation structures, including those under Regional Sea
Conventions, covering that marine region or sub-region.
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- Jﬂﬂ The MFWD requires a set of “criteria” and

“methodological standards” to be established
g ICES for the assessment of the Good
CIEM | | Environmental Status (GES) to be defined

between marine regions or subregions
Non-indigenous species introduced E < GES
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ROLE OF NUTRIENTS

* DEGRADED WATER QUALITY from increased nutrient pollution promotes the development and
persistence of many HABs and is one of the reasons for their expansion

* The composition—not just the total quantity—of the NUTRIENT POOL impacts HABs;

* High-biomass blooms must have EXOGENOUS NUTRIENTS to be sustained,;

* Both chronic and episodic NUTRIENT DELIVERY promote HAB development;

* Recently DEVELOPED TOOLS AND TECHNIQUES are already improving the detection of some HABs, and
emerging technologies are rapidly advancing toward operational status for the prediction of HABs

and their toxins;

* Experimental studies are critical to further the understanding about the ROLE OF NUTRIENTS in
HABs expression, and will strengthen prediction and mitigation of HABs;

* MANAGEMENT OF NUTRIENT INPUTS to the watershed can lead to significant reduction in HABs.

Istanbul, Turkey, 6th/8th October 2010

Heisler et al. 2009, Harmful Algae
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COASTAL CIRCULATION

* In nutrient rich environments, coastal circulation patterns determine the
occurrence and persistence of massive dinoflagellate blooms.

* Relatively low shear environment, shoreward transport, and reduced flushing rates
are essential for this type of persistent bloom manifestation.

PHYSICAL-BIOLOGICAL COUPLING

* Coupling between coastal circulation and vertical migration patterns
promotes cell accumulation in the near-shore

Basterretxea et al. 2007, Mar. Ecol. Prog. Ser. 352: 53-65

EU-FP6 Seed Project GOCE-CT-2005-003875
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Harmful Algal Blooms (HABs) and Seafood Toxin Blooms

(578} In the MedReranesn Ses Pressures from human activities and their impacts

T * sewage and urban run-off
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Source: : Compiled by the HCMR based on STRATEGY, FATE, Country report of the EU-Commission and Koray, 2002.

: : Habitat destruction and physical alteration
Presence of Alexandrium species and areas affected by

blooms during first sampling period (March—October 2002)
in the Mediterranean Sea

e shoreline construction and alteration

.|| Bloom

T | O 4o e wetland and salt-marsh alteration
O A minutum . o
\ | O cxtent e marine waters and coastal watershed alteration
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Source: STRATEGY project.

EU-FP5 Strategy Project EVK3-CT-2001-00046
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Of exotic species in the Mediterranean

Number of new species
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ZB = zoobenthos, PB = phytobenthos, F = fish, ZP = zooplankton, PP = phytoplankton.




Workshop on algal and jellyfish blooms in the Mediterranean and Black Sea
Istanbul, Turkey, 6th/8th October 2010

ALEXANDRIUM CATENELLA: A TOXIC RIBOTYPE EXPANDING IN THE NW MEDITERRANEAN SEA
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Penna et al. Strategy report , Athens 2004

¢ In the NW Mediterranean area a clear MONOMORPHISM of A. catenella isolates is present
¢ In the ternperate Japanese area it is evident a POLYMORPHISM
* Genetic variability absence in the NW Mediterranean area

* Founder effect of A. catenella in the NW Mediterranean originating from Termperate Asia

- HYPOTHESIS OF THE INTRODUCTION OF A. catenella INTO MEDITERRANEAN

Penna A., Garcés E., Vila M., Giacobbe M.G., Fraga S., Luglié A., Bravo ., Bertozzini E., Vernesi
C. 2005. Alexandrium catenella (Dinophyceae), a toxic ribotype expanding in the NW
Mediterranean Sea. Mar. Biol., 148: 13-23.



diterranean Sea

led environments are




Cyst abundance in the sediment is considered
to reflect the potential for subsequent blooms




sediments

Cross section of ships showing ballast tanks and ballast water cycle
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NEW INVASIVE SPECIES IN THE MEDITERRANEAN SEA
Benthic toxic dinoflagellates

Alien or hidden flora?

* Ostreopsis spp. occurrence
* Epiphytic on soft and hard substrata
* Toxic blooms with aerosol

* High biomass proliferation,
biofilm or mucilage

* Human intoxication
» Water quality deterioration

* Benthic communities suffering
or mortalities



Commerce

shipping
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PLAN ACTION OF HARMFUL ALGAL BLOOMS

- CONTROL HAB:  monitoring of HAB events through the integrated innovative methodologies

- SCIENTIFIC AWARENESS:  new toxin and species occurrences, as well as a holistic approach of study

- MITIGATION STRATEGY: - input of nutrients through the assessment of sewage treatment and discharge
- regulation of human mediated transport
- pollution (prevention of risk of HAB alien species dispersal)
- infrastructure (alteration of natural hydrodynamic of coastal circulation)

- PREDICTION ACTION: empirical modelling for the decision making



Workshop on algal and jellyfish blooms in the Mediterranean and Black Sea
Istanbul, Turkey, 6th/8th October 2010

OCEAN CLIMATE CHANGE AND COMMUNITY RESPONSE OF PHYTOPLANKTON/HAB

Prediction of the impact of global climate change on marine HABs is rather difficulty,

* Increasing temperature,

* Enhanced surface stratification,

 Alteration of ocean currents,

* Intensification or weakening of local nutrient upwelling,
* Stimulation of photosynthesis by elevated CO,,

* Reduced calcification through ocean acidification,

v

Contradictory species or even strain specific responses

* Heavy precipitation and storm events

Hallegraeff J. Phycol. 2010



in Spanish, Portuguese

EU- FP5 STRATEGY
EVK3-CT-00046-2001
“New Strategy of
Monitoring and
Management

in the Mediterranean
Sea”




