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Clinical Use of Paralytic Shellfish Toxins: 
First evidence of Neosaxitoxin as a long-
acting pain-blocker in Bladder Pain Syn-
drome Content
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The European Society for the Study of 
Bladder Pain Syndrome (ESSIC) and the 
International Consultation on Inconti-
nence (ICI) defines Bladder Pain Syn-
drome (BPS) as a “chronic pelvic pain, 
pressure, or discomfort of greater than 
6 months duration perceived to be relat-
ed to the urinary bladder, accompanied 
by at least one other urinary symptom, 
such as the persistent urge to void urine 
frequently” [1]. BPS is not a life-threat-
ening illness, but it has recently been 
acknowledged as a major health issue 
which seriously affects patients’ qual-
ity of life, and is often accompanied by 
sleep and depressive disorders, anxiety 
and recurrent urinary tract infections. 
Consequently, ordinary daily activities 
are usually avoided.

Neosaxitoxin (neoSTX) is a phyco-
toxin whose molecular mechanism of 
action shows a reversible inhibition of 
voltage-gated sodium channels at the 
axonal level. Consequently, their main 
physiological effect is linked to imped-
ing both nerve impulse propagation and 
neuronal transmission over the neuro-

muscular junction. When it is locally ap-
plied there are two clinical outcomes: 
the control of pain (anesthetic activity) 
and the control of muscle hyperactivity 
(relaxing effect) [2].

A study was designed to evaluate 
the clinical efficacy of neoSTX as a long- 
lasting pain blocker in the treatment 
of BPS. The infiltration was performed 
via cystoscopy, under spinal anesthesia. 
Questionnaires were applied immedi-
ately before and 7, 30, and 90 days after 
the procedure to measure the patients’ 
reported pain severity and quality of 
life. All patients responded successfully 
to treatment. The analgesic effect last-
ed for the entire 90 days of follow-up, 
without the need for a second infiltra-
tion. NeoSTX infiltration was shown to 
be a safe and effective intervention to 
control pain related to BPS. It was toler-
ated well by patients who experienced 
extended pain relief and associated 
beneficial effects over the 90 days of 
follow-up. The present findings demon-
strate that neoSTX is an innovative new 
long-acting local pain blocker for BPS 
with singular potential clinical use [3]. 
Until now, Neosaxitoxin and Gonyautox-
ins [4,5] have only been used in clinical 
trials at the Hospital Clínico de la Uni-
versidad de Chile in Santiago, where a 
pioneering collaboration between basic 
science investigators and clinicians has 
demonstrated the therapeutic proper-
ties of these biotoxins during a local in-
filtration are both effective and safe [2].

The paper “First evidence of neosax-
itoxin as a long-acting pain blocker in 
bladder pain syndrome”, published by 
the International Urogynecology Jour-
nal this year (DOI: 10.1007/s00192-
014-2608-2) was recommended in 
F1000 Prime as being of special signifi-
cance in its field.

Fig 1. Cystoscopic infiltration protocol model. 
Cystoscopy was performed to all patients 
Infusion height was approximately 60 cm 
above the symphysis pubis. As show in the 
figure, twenty infiltration points were per-
formed in the bladder submucose. Paint was 
totally blocked. Continued on page 9
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HAB genera identified on archival 
 samples from the Continuous Plankton 
Recorder Survey

Long-term datasets are becoming in-
creasingly relevant in predicting change 
in marine systems. Many institutes hold 
archived samples that could provide 
additional data on species identity and 
long-term patterns through molecular 
DNA analysis. However many samples 
are preserved in ways that are refracto-
ry to DNA analysis e.g. formalin or even 
Lugol’s iodine. SAHFOS holds a physical 
marine plankton archive from the Con-
tinuous Plankton Recorder (CPR) sur-
vey dating back to 1960 (Fig. 1) [1]. The 
CPR survey records around 250 phyto-
plankton entities from offshore waters 
by light micro scopy (LM) as well as a 
Phytoplankton Chlorophyll index (PCI) 
– a proxy for phyto plankton. More in-
formation can be found at http://www.
sahfos.ac.uk/. Usually larger plankton 
cells are captured because of the rela-
tively large mesh size (270 µm), howev-
er smaller plankton have been observed 
especially when phytoplankton is abun-
dant. As a trial to see if smaller plankton 
could be identified, molecular methods 
were used to analyse two smaller non-
toxic variants of harmful algae species 
in the Northern North Sea (from Aber-
deen in the North East of Scotland to the 
Shetland Islands – Fig. 2) from 2012-

2014; the diatom Pseudo-nitzschia deli-
catissima (23-76 µm length) and the 
non-PSP toxin producing dinoflagellate 
Alexandrium tamarense, ranging be-
tween 22 - 51µm. P. delicatissima was 
recorded by presence or absence [2], 
whereas A. tamarense  was also quanti-
fied [3]. Both these species are impos-
sible to identify to species-level by LM 
methods. P. delicatissima and similar 
looking/cryptic species are grouped 
into the P. delicatissima type complex, 
whilst species within the historic Alex-
andrium fundyense/tamarense/catenel-
la complex are indistinguishable by 
light microscopy.  The CPR survey does 
not record Alexandrium species at all. 

Our molecular results showed that 
both species were identified to vari-
able degrees (see Fig. 3). A. tamarense, 
a widespread European variant as de-
scribed by [4] was a non-bloom form-
ing population with a near consistent 
presence at lower quantities. Earlier 
reports showed a low-moderate pres-
ence of the Alexandrium genus in this 
area [5]. By contrast, P. delicatissima 
was seasonal and most frequent in the 
autumn months of 2012 and 2014, 

Fig. 1.  A CPR Mark II device deployed from 
ships of opportunity. Left image an empty in-
ternal cassette. Right image internal cassette 
showing silk with captured phytoplankton

Fig. 2. Map of the “A” route in the North Sea 
towing the CPR from Aberdeen (north east 
Scotland) to Lerwick (Shetland Islands) over 
three years from 2011. Each red dot repre-
sents one sample. The shipping route may 
vary slightly from year to year

Fig. 3. Three years of Phytoplankton Colour Index (PCI) values (2012-14) were extracted 
from a series of tows going from Aberdeen to the Shetland Islands in Scotland. For each year, 
monthly averages were calculated to obtain the dataset used. Three non-consecutive months 
were interpolated to avoid any missing values. The frequency of occurrence and quantity of 
DNA of Alexandrium tamarense is represented on the diagram by grey circles where size is 
proportional to their quantity, while presence of Pseudo-nitzschia delicatissima is represented 
by a cross

Continued on page 7



3HARMFUL ALGAE NEWS  NO. 52 / 2016

Continued from page 1

C

M

Y

CM

MY

CY

CMY

K

cartaz_icha_2016.ai   1   19/11/2015   16:28:32



4 HARMFUL ALGAE NEWS  NO. 52 / 2016

Persistent golden tides stranding 
 Caribbean Sea in 2014 and 2015

Holopelagic seaweeds Sargassum na-
tans (Linnaeus) Gaillon and S. fluitans 
(Børgesen) Børgesen coexist in the Sar-
gasso Sea (North Atlantic Ocean) and 
form an important drifting ecosystem. 
These species occasionally form gold-
en tides in the eastern islands of the 
Caribbean Sea and western Africa [1]. 
Golden tides of Sargassum have also 
been recently recorded for a few days in 
September 2014 in San Andrés Island 
(southwestern Caribbean, 280 km off 
the coast of Nicaragua) [2,3] (Fig. 1) and 
drifting thalli reaching the coastline of 
the Lesser Antilles occurred in August 
and September 2014 [4]. However, the 
persistence and extension of the golden 
tide events in other places of the Car-
ibbean Sea in 2014 and 2015, seem to 
have been even more severe (Fig. 2). 

In particular, the golden tides in 2014 
in the Dominican Republic shores last-
ed longer than usual, being observed 
from May to December. Moreover, the 
huge biomass of Sargassum reaching 
the beaches has not stopped at any 
time during 2015 (Fig. 2). The tides are 
mainly due to S. fluitans, with the con-
tribution of S. natans being consider-
ably lower. In the Punta Cana area, the 
year 2014 was locally referred to as ‘the 
sargasso year’ due to the huge biomass 
accumulated on the beach (50-80% 
higher than in past events). It must be 
highlighted that the term ‘sargasso 
year’ was previously applied to 2005 
where atypical quantities of Sargassum 
were observed in the Gulf of Mexico [5]. 
Since tourism represents an important 
economic resource for the countries of 
the region, the economic losses during 
the last event have had a significant 
impact. It must be highlighted that the 
most important flow of western tour-
ists takes place from December to 
March. The impact on tourism is due 
to three factors: i) the ecological dam-
age involved in the withdrawal of rotten 
seaweed from the beach; ii) the sand 
and shores being covered with drifted 
seaweed that deter swimmers, and iii) 
the physical damage produced by the 
contact with seaweeds (dermatitis due 
to the accompanying epibionts) [6]. For 
all these reasons, some tourist resorts 
in Dominican Republic are using, with 
relative success, contention nets to pre-
vent the stranding of Sargassum. How-
ever, a global rather than a local meas-

ure would be more effective. Different 
hypotheses have been proposed to ex-
plain the occurrence of the golden tides 
in the Atlantic during the last years. 
For instance, it has been suggested that 
global warming and perhaps nutrient 
load from the Amazon River [7] could 
be involved in the golden tides recorded 
in the Caribbean and western coast of 
Africa because these seaweeds origi-
nate in an area north of the river estu-
ary [5,7]. It has also been hypothesized 
that golden tides in 2014 in San Andrés 
Island could be associated with the pas-
sage of hurricane Edouard towards the 
Atlantic coast of the USA, the currents 
deriving from this atmospheric event 
carrying seaweeds [2,3]. However, this 
last explanation cannot support the 
golden tides in the Dominican Republic 
and other Caribbean islands because 
the hurricane occurred in September 
and the golden tides appeared several 
months before. 

Whether golden tides of Sargassum 
represent a symptom of anthropogenic 
global change is an unanswered ques-
tion but, without any doubt, it is an is-
sue that merits further study because 
of their ecological and economic sig-
nificance, especially for the economy of 
developing countries in the Caribbean 
region.
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Fig. 1. Map showing the location of Punta 
Cana (PC) in the SE Dominican Republic and 
San Andrés (SA) Island (Colombia). Map 
made from a seaturtle.org/maptool, Merca-
tor projection

Fig. 2. Beached Sarggasum on the coasts of Punta Cana (SE Dominican Republic) in June 2015 
(courtesy from P. Guerrero)



5HARMFUL ALGAE NEWS  NO. 52 / 2016

Recurrence of the harmful dinoflagel-
late Karlodinium australe along the 
 Johor Strait

The harmful dinoflagellate Karlodinium 
is well known as a massive fish killer in 
tropical regions [1,2]. In February 2014, 
blooms of Karlodinium first occurred 
in the west Johor Strait, Malaysia, and 
caused massive fish mortality. Follow-
ing this incident, detailed morphologi-
cal and molecular studies identified the 
culprit as Karlodinium australe [3]. 

In February 2015, recurrence of 
massive fish kills both in fish cages 
and wild populations (including some 
demersal fishes and crustacean) were 
observed along the west Johor Strait. 
Water discoloration was clearly visible 
in the area. According to the fish farm-
ers, fish behaved abnormally at night, 
jumping aggressively out of the cages 
from 10 pm to 1 am. An aeration system 

used to aerate all the cages did not seem 
to improve the fish conditions. Many 
brownish clots were observed in the  
mouths and stomachs of the impacted 
fish. The local farmers claimed that they 
suffered losses of over 30 t of fish, thus 
this event was more severe than the 
previous bloom in 2014. 

On the 5th of March, 2015, field 
sampling was conducted at the western 
(1.377 °N and 103.641 °E) and central 
parts of the Strait (1.457 °N, 103.746 
°E) (Fig. 1). Water flux was clearly vis-
ible near the farm areas because of the 
tidal movements (Sampling site A, Fig. 
2 a-b), however, water movement was 
limited and nearly stagnant at sam-
pling site B, mainly due to blockage 
of the causeway across the strait. Fish 
carcasses were observed in areas with 
heavy water discoloration (Fig. 2 c-d) 
where the bloom seemed to be driven 
by the tidal currents. 

Microscopic observations showed 
the unarmored Karlodinium-like cells 
(Fig. 3) dominated the samples, with 
maximum cell densities (up to 2×108 
cells L-1) higher than in the previous 
year’s bloom [3]. Single cells were iso-
lated from the field samples for mo-
lecular analysis. Single-cell PCR [3] was 
performed to amplify the internal tran-
script spacers (ITS) region of the rDNA 
using primer pair, ITS1F and ITSR [4]. 
ITS sequence data confirmed the spe-
cies as Karlodinium australe [3].

A simple fish kill test was conducted 
with water samples collected from the 
bloom area where fish were killed. Fish 
exhibited behaviours similar to that de-
scribed by local farmers during the fish 
kill event. The mechanisms causing the 
fish mortalities requires further study.

Karlodinium australe was first re-
ported from a lagoon habitat in Aus-
tralia [5]. The species was also reported 
from Aman Island, the Straits of Malac-
ca [3] and Singapore [6]. In this survey, 
we confirmed that K. australe was re-
sponsible for the fish kill event this year. 
This is an urgent issue that needs to be 
addressed by the local relevant authori-
ties to ensure routine monitoring and 
an early warning system is in place to 
minimize the losses in aquaculture in 
the future. 
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Fig. 1. Sampling sites of this study in Johor 
Strait. Area shaded in pink was the affected 
area during the 2015 blooms.

Fig. 2. (a-b) Dead cage-cultured and wild fishes along the west Johor Strait. (c-d) 
Sampling site B and brownish water samples.

Fig. 3. Light micrograph of Karlo dinium. 
Scale bar = 10 μm.



6 HARMFUL ALGAE NEWS  NO. 52 / 2016

Gonyaulax spinifera bloom in 
Thermaikos Gulf

Gonyaulax spinifera (Claparède & Lach-
mann) Diesing 1866 has a world-wide 
distribution and together with Pro-
toceratium reticulatum (Claparède & 
Lachmann) Butschli, 1885 and Lingulo-
dinium polyedrum (Stein) Dodge, 1989 
currently constitute the main plankton-
ic yessotoxin producers. Its occurrence 
in seawater was correlated for the first 
time with mussel toxicity in New Zea-
land in 2004 [1]. In 2007, blooms of 
G. spinifera (densities up to 7.1 × 105 
cells L-1) occurred in the north-western 
Adriatic Sea [2]. Although there are no 
reports of human intoxication caused 
by yessotoxins, a limit of YTX equiv. kg-1 
shellfish tissue has been set [3, 4].

Thermaikos Gulf is located in the 
North Western part of the Aegean Sea 

and constitutes the main bivalve mol-
lusc production area in Greece. A poten-
tially toxic microalgae monitoring pro-
gramme has operated in the area since 
2000 with a network of 19 sampling 
stations, 10 of which are located to-
wards the inner part of the Gulf (Fig. 1). 
As part of this monitoring programme, 
integrated water samples are collected 
by the local responsible authorities 
on, at least, a weekly basis and the cell 
densities are determined using Uter-
möhl method [5] in the Laboratory Unit 
of Harmful Marine Microalgae-AUTH 
(LUHMM-AUTH) [6, 7]. 

G. spinifera has been recorded in 
Greek waters [8] and sediments [9] 
in the past, however not in high abun-
dance. In this report, the first bloom 

of G. spinifera in Greek coastal waters 
(Thermaikos Gulf, North Western Ae-
gean Sea) is described. 

Cells were identified based on mor-
phometrical characters using epifluo-
rescence microscopy (Fig. 2), while in-
dividual cells were isolated, cultures 
were established and the characteriza-
tion of the morphotypes by molecular 
phylogeny is also underway.

During October - November 2013, G. 
spinifera was recorded in high densities 
in Thermaikos Gulf with the same tem-
poral pattern observed at all stations. 
From middle of October densities in-
creased gradually reaching 113.2 x 103 
cells L-1 at station TH13, located at the 
western coasts of the inner Thermaikos 
Gulf, in November (week 45). In all the 
other stations the maximum cell densi-
ties (not exceeding 46.5 x 103 cells L-1) 
were recorded one week later (week 
46). The bloom lasted approximately 
three weeks collapsing rapidly one 
week later (week 47, Fig. 3). 

During the period when maximum 
densities were recorded at the monitor-
ing stations, a brownish discoloration 
was observed at the entrance of the 
inner part of Thermaikos Gulf (*sam-
pling point, Fig. 1) covering an area of 
approximately 1 km2 (11/11/2013). 
Densities of G. spinifera in the surface 
sample collected from that area reached 
6.4 x 105 cells L-1. 

At the same sample, dense Dinophy-
sis cf. ovum populations (12 x 103 cells 
L-1) were recorded. D. cf. ovum was pre-
sent simultaneously with G. spinifera 
from October to November also reach-
ing maximum densities (15x103 cells 
L-1) during week 45, but at station TH7 
(Fig. 4), which is located at the eastern 
part of the inner Thermaikos Gulf. 

The recent findings in Thermaikos 

Fig. 1. Map of Thermaikos Gulf showing 10 monitoring sampling stations and the sampling 
point (*) where surface water discoloration was observed.

Fig. 2. Microscopy images of G. spinifera cells using (a) light microscopy and (b – c) epifluorescence microscopy
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Gulf add another potential biotoxin 
threat in the area which could act syn-
ergistically to the existing and recur-
rent phenomenon of toxic D. cf. ovum 
blooms. 

It must be highlighted that this is 
the first time since the initial record of 
Dinophysis blooms in Thermaikos Gulf 
that the Dinophysis bloom appears dur-
ing this period of year. From 1999 to 
2012 the period for Dinophysis blooms 
was from approximately mid winter un-
til the end of spring-early summer. This 
observation together with the first re-
cord of such a high density bloom of G. 
spinifera and also the first highly dense 
bloom (8.5 x 103 cells L-1) of D. sacculus 
in the area at mid May (LUHMM-AUTH, 
unpublished data) indicate possible 
phytoplankton community changes as a 
response to meteorological and hydro-
graphic disturbances, a hypothesis that 
needs to be further investigated.

Fig. 3. The Gonyaulax spinifera bloom in Thermaikos Gulf the period October – November 
2013 (G. spinifera density in cells L-1).

Fig. 4. The Dinophysis cf. ovum bloom in Thermaikos Gulf the period October – November 
2013 (D. cf. ovum density in cells L-1).
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 except for 2013, which appears to be an 
anomalous year for both species. Nei-
ther species showed a consistent rela-
tionship with high PCI (Fig. 3) that may 
boost small-cell capture by blocking the 
mesh, so these species could prefer dif-
ferent conditions to most other phyto-
plankton. The molecular-detection of 
P. delicatissima corresponded with LM 
observations of all Pseudo-nitzschia 
spp. By contrast, A. tamarense gener-
ally did not occur with other dinoflag-
ellates observed by LM (Fig. 1). These 
results highlight that despite design 
constraints, smaller species can be cap-
tured on archival CPR samples perhaps 
as fragments not observed by LM. This 
information provides additional infor-
mation about their preferred habitat 
and temporal distribution and we hope 
to test more samples for better repre-
sentation and compare them with other 
types of datasets.
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Occurrence of Pyrodinium bahamense blooms related to cyst 
accumulation in the bottom sediments in the bays at Ambon, 
Lampung and Jakarta, Indonesia

Pyrodinium bahamense var. compres-
sum (Pbc) is considered one of the main 
causative agent of paralytic shellfish 
poisoning (PSP) in Southeast Asian 
coastal waters and the Pacific coast of 
central America [1]. This harmful algal 
species produces saxitoxins, which may 
be fatal to humans who consume in-
fected shellfish. Since the first bloom in 
Papua New Guinea in 1972, Pbc blooms 
have caused major health security 
problems and huge economic losses in 
the Indo-Pacific [2].

In Indonesia, the first confirmed Pbc 
bloom occurred in Kao Bay (Halma-
hera Island, East Indonesia) on March 
1994. Several months later, a tragedy 
happened in Ambon Bay. Three chil-
dren died and 33 persons were hospi-
talized as a consequence of consuming 
shellfish [2]. High concentrations of Pbc 
cells (0.4-1.6 x 103 cells and 41% of to-
tal cells) were found to be responsible 
for this tragedy. Since then, Pbc bloom 
events have spread progressively to 
other areas in Indonesian waters, such 
as Piru and Elpaputih Bay (Banda sea), 
Sorong, Biak, and Cendrawasih Bay 
(Northern Papua waters), Ujung Pan-
dang (Sulawesi) and Jakarta Bay [2] 
(Fig. 1).

Since Usup and Azanza [3] pub-
lished their comprehensive review of 
Pyrodinium bahamense (Pb) in 1998, 
Pb has become notorious for producing 
resting cysts which may accumulate on 
the bottom sediment. It is considered 
that the accumulation of cysts, so-called 
cyst beds, has become a potential threat 

which may initiate blooms of their vege-
tative cells [4,5]. Later, Mizushima et al. 
investigated the existence of Pbc cysts 
in Hurun Bay (within Lampung Bay, Su-
matra) and Ambon Bay (Maluku prov-
ince) [5]. Based on sediment-core sam-
ples, it was shown that Pbc cysts were 
continuously recorded from 1830 until 
recently and their abundance gradually 
increased. Another study, by Matsuoka 
et al. [6], found cysts of Pb existed in 
surface sediments at Jakarta Bay (Java), 
Ujung Pandang (Sulawesi), and Lar-
antuka (Flores Island, East Indonesia) 
(Fig. 1).

Distribution of Pb/Pbc cysts (Fig. 2a-
d) in the surface sediments of the three 
Indonesian locations previously stud-
ied was investigated in 2014. In Jakarta 
Bay, the maximum density recorded 
was 144 cysts g-1 dry weight sediment. 
Pb cysts were observed in sites off the 
Ancol area and Tanjung Priok interna-
tional harbor. Lampung, Hurun Bay, 
where Pbc blooms occurred regularly 
was, as expected, the area where Pbc 
cysts were most numerous. Ambon Bay 
was the place where the highest con-
centrations were observed within all 
the sampled stations in our study (max 
value: 1168 cysts g-1 dry weight sedi-
ment). The maximum relative abun-
dances of Pbc cysts in surface sediment 
in Jakarta, Lampung, and Ambon Bay, 
were 13%, 40%, and 66% respectively. 
Based on these data, there is a serious 
concern that there is a potential threat 
for future PSP outbreaks in those areas. 

The latest bloom event in Ambon 
Bay on July 2012, caused the death of 
thousands of cultured fish and 7 people 
(2 children and 5 adults) were hospital-
ised for a week after consuming shell-
fish [7]. Over 2000 cells L-1 of Pbc veg-
etative cells were observed during that 

Fig 1. Location of Pyrodinium bahamense var. compressum occurrences in Indonesia. 
(  ) Bloom events; (  ) Cysts observed in the bottom sediments. (according to Wiadnyana et al. 
1996 and Matsuoka et al. 1999).

Fig 2. Pyrodinium bahamense cysts collected in 0-5 cm of the sampled surface sediments. a. 
Living cyst and b. Empty cyst from Ambon Bay, October 2014; c. Empty cyst from Jakarta Bay, 
May 2014; d. Empty cyst from Lampung Bay, May 201.
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event [7] (Fig. 3). From all the above 
it can be concluded that evaluation of 
the cysts beds would be important ad-
ditional information to Pbc vegetative 
cell monitoring and shellfish toxicity 
surveys in any programme aimed at im-
proving food safety of local people and 
establishing mitigation measures.
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Fig. 1. Group photo during the Tahiti island tour.

Encystment and excystment of tropical 
strains of the toxic dinoflagellate 
Alexandrium minutum (Dinophyceae) 

The marine dinoflagellate Alexandrium 
minutum is one of the harmful spe-
cies responsible for paralytic shellfish 
poisoning (PSP) in the warm Western 
Pacific region. This highly toxic spe-
cies was first known in Malaysian wa-
ters after the PSP incident in Tumpat, 
Kelantan (Fig. 1), in September, 2001 
[1], when six people were hospitalized 
with one fatality [2]. Although there 
has been no recurrence of blooms since 
then, cells of A. minutum were com-
monly found in the plankton samples. 
Factors promoting bloom formation of 
this species remain unclear, in particu-
lar the role of encystment-excystment 
in bloom initiation.

Dormant resting cysts play an im-
portant role in the survival, dispersion, 
bloom initiation and recurrence of di-
noflagellate populations [3]. Like many 
toxic dinoflagellates, A. minutum pro-
duces resting cysts in its life cycle. Little 

is known about the bloom dynamics and 
life cycle of the tropical toxic A. minutum 
and it is suspected that the mechanisms 
differ from those of temperate waters 
as the environmental regimes of tropi-
cal waters are so different. 

In an attempt to understand the 
encystment and excystment of A. minu-
tum, 15 strains of A. minutum were 
used in cross-mating experiments with 
a pairwise combination. Sexual fusion 
of gametes, formation of planozygotes 
and hypnozygotes (resting cysts) were 
investigated and confirmed under light 
microscope daily (Fig. 2). Hypnozygotes 
were found in nine out of 15 combina-
tions of strains, with the earliest found 
on the third day after cross-mating of 
culture strains (3−6 days). Resting cysts 
of A. minutum were spherical. Some 
were ellipsoidal, with a thick layer of 
transparent cyst walls [4]. The appear-
ance of the cyst content was granular 

and a condensed yellow-orange accu-
mulation body was present. 

In the excystment experiment, A. 
minutum cysts were isolated individu-
ally and transferred into a 96-wells cul-
ture plate containing seawater or sea-
water with enrichment medium. Cysts 
were monitored daily to determine the 
dormant period of individual cyst. They 
were observed to germinate 3−5 days 
after encystment. In the enriched sea-
water medium, ten cysts out of 35 were 
successfully germinated during the first 
25 d of observation. A 60-d observation 
period revealed an excystment rate of 
62.9%. 

The results of this preliminary study 
showed that the dormant period of 
A. minutum cysts was relatively short 
when compared to its temperate coun-
terparts. Dormancy periods of tem-
perate strains of A. tamarense and A. 
fundyense were six and 11 months, re-
spectively, where cyst germination was 
commonly reported in spring and au-
tumn [4,5,6]. In contrast, encystment/
excystment of tropical A. minutum was 
estimated less than two weeks. We hy-
pothesized that the low cyst abundanc-
es observed in the tropical region are 
due to the extremely short dormancy 
period. This information is pivotal in 
understanding the initiation and devel-
opment of blooms of the tropical dino-
flagellate A. minutum. 

References
1. Usup G et al 2002. Harmful Algae 1: 265-

275
2. Lim PT et al 2004. Marine Science into 

New Millennium: New perspectives and 
challenges, pp. 661-667.

3. Satta CT et al 2014. Estuar Coast 37: 
646-663 

4. Matsuoka K & Fukuyo Y 2000. WESTPAC-
HAB/WESTPAC/IOC, Japan Society for 
the Promotion of Science

5. Genovesi B et al 2009. J Plankton Res 31: 
1209-1224

6. Moore SK et al 2015. Harmful Algae 43: 
103-110

Authors
Guat Ru Liow, Po Teen Lim, Suh Nih Tan & 
Chui Pin Leaw, Bachok Marine Research 
Station, Institute of Ocean and Earth Sci-
ences, University of Malaya, 16310 Bachok, 
Kelantan, Malaysia. 

Email corresponding author:  
cpleaw@um.edu.my,  
chuipinleaw@gmail.com 

Fig. 1. A semi-enclosed lagoon in Tumpat, Kelantan, Malaysia where blooms of Alexandrium 
minutum and PSP were first encountered.

Fig. 2. (A) Cross-mating ex-
periments of Alexandrium 
minutum, arrows indicate 
gametes, bar = 100 µm. (B) 
Gamete, bar = 10 µm. (C) 
Cysts formed at the bottom 
of plate, bar = 100 µm. (D) 
Hypnozygotes or Resting 
cysts, bar = 10 µm.
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Extensive outbreaks of heterotrophic dinoflagellate 
Noctiluca scintillans blooms along coastal waters 
of the South Eastern Arabian Sea

The heterotrophic dinoflagellate Nocti-
luca scintillans has long been present in 
the eastern Arabian Sea. It forms recur-
rent blooms during summer and winter 
monsoons along the south and north-
eastern Arabian Sea shores respective-
ly. Since the first reported incident in 
1908 [1] the southeastern Arabian Sea 

(southwest coast of India) (Fig 1) has 
been experiencing Noctiluca blooms 
annually for the past two decades [2-5]. 
Seasonal blooms of Noctiluca in the area 
were rarely associated with mortality of 
marine fauna, odour events etc [6, 7]. 

During summer monsoon of 2015 
two massive outbreaks of red Noctiluca 
occurred along the south eastern Ara-
bian Sea (Fig. 1). In the second week of 
July 2015, a ‘glowing sea’ was observed 
during the night time along the inshore 

waters off Alleppey (Lat. 09°49 N; Long. 
76°31 E) and nearby areas (Fig. 2). The 
coastal inhabitants of these areas had 
concerns about this phenomenon and 
the ‘glowing sea’ condition was the 
main topic of conversation amongst 
them. Following newspaper reports, 
water samples were collected during 
the day and in the evening time when 
it was dark. Analysis of water samples 
confirmed that the ‘glowing sea’ was 
due to a bloom of Noctiluca scintillans 
(3.1 x 105 cells L-1). The Noctiluca cells 
were between 600 and 1000 µm in di-
ameter and were “red Noctiluca”, i.e. 
lacking the prasinophyte endosymbiont 
Pedinomonas noctilucae. Noctiluca (lat-
in meaning: night shiner) is commonly 
known as ‘sea sparkles’ because of its 
ability to produce blue biolumines-
cence at night. This bioluminescence is 
produced by a luciferin-luciferase sys-
tem located in thousands of spherically 
shaped organelles, or ‘microsources’, 
distributed throughout the cytoplasm 
of this single-celled protist [8]. 

On 5th August 2015 the coastal 
waters off Kappad- Calicut (Lat. 11°38 
N; Long. 75°72 E) became red and ap-
peared to have a tomato soup-like con-
sistency (Fig. 3) creating panic among 
the coastal dwellers. The very next day 
water samples were collected from the 

Fig. 1. Map showing Noctiluca bloom loca-
tions (1) Bioluminescent bloom off Alapuzha 
(2) red surface water discolouration off 
Kappad- Calicut

Fig. 2. Dense bloom of bioluminescent Noctiluca scintillans along Alapuzha coast, here the 
algal cells sparkle as waves splash on the shore (Photo courtesy: www.metrovaartha.com)

Fig. 3. Red surface water discolouration by Noctiluca scintillans bloom along the coastal wa-
ters off Kappad- Calicut (Photo courtesy: www.malayalivartha.com)
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incident area and analysed. Microscopic 
observations showed that the red sur-
face water discolouration was due to 
high densities (5.3x 106 cells L-1) of red 
Noctiluca. During this and the previous 
event Noctiluca cells had food vacuoles 
containing cells (Fig. 4) from co-occur-
ring diatoms. The percentage composi-
tion of N. scintillans and mainly chain 
forming centric diatoms (Thalassiosira 
spp., Rhizosolenia spp. Chaetoceros so-
cialis, C. curvisetus, Fragilariopsis cy-
lindrus) in the plankton community in 
the bloom waters were 60% and 40% 
respectively. Although the blooms were 
dense mortality of marine fauna was 
not reported during the two incidents. 
Local fishermen reported that fish 
catches were considerably lower dur-
ing the bloom period and shoreward 

drifts of moribund crabs were observed 
in these regions. 

Data from the regular HAB monitor-
ing, that is part of the MLR programme 
(MoES, Govt. of India), indicate clear-
ly that the incidence of N. scintillans 
blooms has increased in the last decade 
during summer monsoons along the 
coastal waters of south eastern Ara-
bian sea. The frequent occurrence of 
these blooms poses a threat to coastal 
ecosystem health. Summer monsoon 
upwelling and associated high primary 
production are one of the major con-
tributors of the biological production of 
eastern Arabian Sea. With increased oc-
currences of Noctiluca, a voracious het-
erotroph [9] unpalatable to other ani-
mals, disruptions in the coastal marine 
food chains such as shorter food chains 

Fig. 4. Microphotographs (a) Noctiluca scintillans (x 40) (b) Food vacuole 
with diatoms cells inside (x 200)

and decreased diversity of coastal eco-
systems are the most probable out-
come. The recent incidence of jellyfish 
blooms [10] along the coastal waters 
of the south eastern Arabian Sea can 
be considered as an outcome of such 
changes. Since jellyfish are the primary 
grazers of Noctiluca, their abundance 
can increase following these dinoflag-
ellate blooms. The increased frequency 
of Noctiluca scintillans blooms can be 
considered as an indication of a species 
shift in the primary producers in this 
region. 
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Predicting the unknown from the 
 unknown: Can we model our way out  
of ecological ignorance?

Charles Darwin´s passionate belief that 
“Ours is but to observe the ways of Na-
ture” helped lay the foundation for what 
we now call ecology – but his approach 
would not stand a chance in today´s 
funding system for science. Is this be-
cause science has honestly developed 
beyond the “primitive” concepts he and 
his colleagues gave us two centuries 
ago, or have we as a society lost the plot? 
I was provoked into thinking about this 
recently by a powerful emerging trend 
in research on harmful algal blooms 
(HABs or “red-tides”). Here, as in many 
other fields of research, scientists are 
trying to predict future events, but the 
available background ecological data is 
inadequate, and scientific modelling is 
being proposed to somehow compen-
sate for this. In my opinion, this is un-
realistic for HAB-research or the many 
other fields of science facing the same 
dilemma. At its best, ecology involves 
observing which organisms live where 
and when, in order to ask the important 
questions of why and how they do so. 
This might eventually offer the possibil-
ity of predicting ecological events such 
as HABs, but can we ignore these first 
steps? Can we really model our way out 
of ecological ignorance?

The early ecologist´s world was 
very different, but they were at least as 
highly motivated as present-day scien-
tists. These were a few, independently 
wealthy, privileged gentry, able to pur-
sue basic science as a full-time “hobby”. 
For them, it was sufficient to observe 
and record the ways of Nature for its 
own sake – revealing the wonderful 
“miracles” in the details of the natural 
world as an intellectual exercise for the 
few. It took another hundred years be-
fore David Attenborough could bring 
such delights into the homes of the 
masses through television, but in so 
doing, he too, always shows the great-
est respect for these early pioneers – he 
certainly has not lost the plot! So what 
has changed?

Society´s basic attitude to sci-
ence has definitely not changed since 
Darwin´s time; society still expects a 
“payback”. Already back then, there 

were huge socio-economic benefits 
from “observing the ways of Nature” 
– for example, greatly improved agri-
culture and increased food production. 
But Nature paid a dreadful price; and 
today, what started as “observing the 
ways of Nature” has become an urgent, 
headlong rush into “understanding the 
ways of Nature”, as the ecological dam-
age caused by our “progress” threatens 
our very existence. “The gentlemen´s 
hobby” has rapidly developed into crisis 
management of the planet.

Today, basic scientific research is a 
“public service industry” – the public 
pay for research, and in return, they ex-
pect practical solutions for serious en-
vironmental problems: how damaged is 
the biosphere, and how will it respond 
to future global change? By now, the 
initial concept of observing the ways of 
Nature could, and should have led to a 
long-term monitoring effort that would 
give us at least one hundred years of 
ground-truth data on what has been 
happening in the natural world. Sadly, 
however, we have seriously neglected 
these first steps, and scientists now 
feel pressured into making ecological 
predictions, even in the absence of ade-
quate data. This can be likened to a per-
son trying to plan where to go, without 
knowing where he is coming from, or 
where he is. This is where the plot was 

lost, as illustrated by the example from 
HAB-research. HABs threaten public 
health, wealth and welfare worldwide, 
and hundreds of researchers are work-
ing on them. Some HAB-species in the 
phytoplankton (microscopic algae in 
the sea and lakes) produce toxins caus-
ing sickness, or even death in humans, 
other species kill fish, while others in-
terfere with the workings of fishing gear 
or desalination plants. More than forty 
years of research has seen great pro-
gress in identifying the organisms and 
toxins for short-term public warnings 
of up to a few weeks prior to any dan-
ger. However, this has not led to a gen-
eral ecological understanding of why 
these organisms cause problems where 
and when they do, and both scientists 
and the public should be asking: why? 
This is not just to point the finger of 
blame at science – scientists alone have 
not caused society´s problems with the 
natural environment, and they do not 
control funding priorities for address-
ing them – we are all in this together!

Nobody should be surprised at the 
lack of ecological answers, here, or 
elsewhere in science. Generally, there 
is no long-term phytoplankton moni-
toring prior to HAB-events that would 
provide ground-truth data for asking 
“why here and now?”, and researchers 
have to devise their own investigative 
strategy “after the fact”. It is hard to un-
derstand why it has proved so difficult 
to establish long-term environmental 
monitoring programs, but it probably 
involves political reluctance to commit 
long-term funding. Still, such monitor-
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ing is the crucial first step towards un-
derstanding changing environments 
and biotic responses, and scientists and 
funding agencies together bear respon-
sibility for not having pressed more for 
this at the highest levels of decision-
making. 

The alternative strategies have usu-
ally identified “the target species”, and 
attempted to study their ecological re-
quirements with respect to a few abi-
otic factors such as temperature and 
salinity, often in laboratory cultures, 
and with little or no attention to the 
complex biotic interactions with other 
organisms within the plankton. Basic 
ecology teaches us that organisms live 
where they do in response to both biotic 
and abiotic factors, and it is therefore 
not surprising that the resulting eco-
logical data is inadequate. However, if 
the data is inadequate for understand-
ing past and present events, what pos-
sibility is there for plausible predictions 
of future events? Surely, we need to get 
back to basics and concentrate efforts 
more on “good old fashioned” environ-
mental monitoring to find out what is 
really happening out there.

In Darwin´s time, customers could 
consult a fortune-teller gazing into a 

crystal ball to predict their looming fate. 
Today, science should be seen as doing 
better than re-inventing the crystal ball!

The following article was first pub-
lished in Sherkin Comment [1], the en-
vironmental quarterly of Sherkin Island 
Marine Station. It expresses my per-
sonal belief that HAB research should 
reconsider the need for more long-term 
monitoring of the plankton. Recent 
meetings and workshops show that our 
science is seriously addressing possible 
effects of climate change. Lack of fund-
ing prevented my participation, but I 
presume those attending did consider 
the role of long-term monitoring, well 
aware of the seemingly impossibility of 
funding such efforts even if they were 
willing to tackle the issue. Bradburry 
[2] criticized HAB science as expressed 
in Anderson and Garrison [3] for dis-
regarding the ecological principle that 
organisms respond to a combination of 
physical and biological factors in their 
environment (“physics is not biology”). 
I agree with this criticism, while at the 
same time acknowledging the awesome 
implications of facing up to it. I some-
times include in presentations a slide 
stating that this (plankton ecology) “is 
not rocket science”, followed by another 

stating “it is much more complex”. The 
one builds on well-known basic prin-
ciples, while ours is still largely “work 
in progress” – we can land instruments 
on a small extraterrestrial body in mo-
tion out there, but we are generally un-
able to give long-term warnings of HAB 
down here. The threat of HAB to public 
health and welfare adds urgency to our 
need to probe the enormous complex-
ity of plankton ecology – why, when 
and how HAB occur? As HAB research 
progresses, with projects aimed at “pre-
dicting” how HAB may be affected by 
an ever-changing world, I hope we will 
raise the effort along the way to find out 
what is actually happening out there in 
the plankton.
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IOC and IAEA together in a Regional Science Planning 
 Workshop on Harmful Algae in the Caribbean and Adjacent 
Regions

The VI IOC Regional Science Planning 
Workshop on Harmful Algal Blooms in 
the IOCARIBE region was held at the 
Universidad Nacional Pedro Henríquez 
Ureña in Santo Domingo, the Domini-
can Republic, from 26 to 30 October, 
2015. The workshop was part of an 
International Atomic Energy Agency 
(IAEA)-IOC “Regional Training Course 
on Ciguatera Fish Poisoning (CFP): 
Field Monitoring and toxin data man-
agement”. 

The workshop was sponsored by 
the Intergovernmental Oceanographic 
Commission (IOC) of UNESCO, and the 
IAEA project RLA7020: “Establishing 
the Caribbean Observing Network for 
Ocean Acidification and its Impact on 
Harmful Algal Blooms, using Nuclear 
and Isotopic Techniques”.

The aim of the meeting was to:

The aim of the meeting was to: 
i.  Train participants to compile and 

share data and metadata on harmful 
algal events and occurrences of toxic 
microalgae in the IOCARIBE region, 
using the IOC/IODE datasystems 
HAEDAT and OBIS. This information 
is required to include the IOCARIBE 
region in the Global HAB Status Re-
port in progress with the financial 
support of Flanders (Belgium).

ii.  Strengthen the IOCARIBE/ANCA 
network through inclusion of IAEA/
RLA 7020 project participants, and 
the planning of future joint regional 
activities.
Participants came from Colombia 

(2), Costa Rica (2), Cuba (4), Dominican 
Republic (4), El Salvador (2), Guatemala 
(1), Jamaica (1), México (2), Panamá 
(2), and Venezuela (1). Henrik Enevold-
sen (IOC UNESCO) and Mary Kennedy 
assisted as HAEDAT and OBIS database 
trainers respectively; Patricia Tester 
and Santiago Fraga as international ex-
perts on Ciguatera, and Carlos Alonso as 
IAEA designated team member.

The participants actively exchanged 
knowledge on HABs from their respec-
tive countries; the full group assessed 
the gaps, constraints, and bottle-necks 
in each participating Member State; 
identified responsible individuals in 
ANCA and IAEA/RLA in each country 
for compiling data and uploading them 
to HAEDAT and OBIS. The responsible 
people in each country defined HAEDAT 
Area Codes for reporting HAB events, 
each country representative dividing 
his coast into areas that are meaningful 
in the context of how sampling is made. 
A timeline was agreed to for completing 
a first phase of regional data compila-
tion.

For the next two years, the group agreed 
to:
i.  Organize a HAB-Caribbean Sym - 

posium in the frame of the XXIII 
Congress of Science and Technology 
of the Sea to be held in Tapachula, 
Chiapas- México.

ii.  Develop the “IV Theoretical and 
practical course on IOCARIBE - 
HABs: Emphasis on Public Health”.

iii. Publish a special issue of harmful 
algae in the Caribbean in the Cuban 
Journal of Fisheries Research (RCIP).

iv.  Generate a risk map of HAB vectors 
in the Caribbean.

v.  Develop a proposal for ANCA par-
ticipation in the implementation of a 
global Ciguatera strategy.
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Algae for the future: from harm to benefits – 
Highlights on the HABSCS-ICBUAB 2015, Hong Kong
The recent 6th International Confer-
ence on Prevention and Management of 
Harmful Algal Blooms in the South China 
Sea and the 2nd International Confer-
ence on Beneficial Uses of Algal Biomass 
2015 (HABSCS-ICBUAB 2015) was at-
tended by more than 100 participants. 
They gathered at the Open University 
of Hong Kong (OUHK) on 20–23 De-
cember to discuss the management 
of harmful algal blooms as well as the 
beneficial uses of algae. There were key 
note presentations, oral and poster con-
tributions as well as a lively session of 
speed-talks by some of the numerous 
young students participating in the con-
ference; some of them as participating 
in the student exchange programme be-
tween University of Xiamen and OUHK.

Management of HABs
Key speeches focused on HAB moni-
toring and prediction, investigations of 
HABs in Northeast Atlantic Europe (Be-
atriz Reguera), the biodiversity of harm-
ful benthic dinoflagellates in Hainan Is-
land, south China ( Songhui Lu), control 

and mitigation of HABs, environmental-
friendly prevention strategies for HABs 
using diatoms and algicidal bacteria 
(Ichiro Imai) and rapid treatment of 
ship’s ballast water using hydroxyl radi-
cals (Min-dong Bai).

Other studies concentrated on the 
genomic and proteomic analysis of 
harmful algae, including a review on 
the current status and future perspec-
tives of marine dinofagellate proteom-
ics (Dazhi Wang) and the molecular re-
sponse of diatoms to nutrient stresses 
in the ocean. Studies presenting the 
toxicology results of the shellfish killing 
species Karenia mikimotoi (Tian Yan) 
and the effects of dietary composition 
and nutritional quality on the feed-
ing and growth of Noctiluca scintillans 
(Hongbin Liu) were presented. 

Beneficial uses of algal 
 biomass
Microalgae are widely used in wastewa-
ter treatment, e.g. in the removal of po-
lybrominated diphenyl ethers in waste-
water by microalgal isolates (Nora 

Fung-Yee). Microalgal biofuel produc-
tion was thoroughly discussed in the 
conference. Michael Borowitzka shared 
the cultivation experience, from strain 
selection to optimizing productivity in 
open ponds and Rainer Buchholz intro-
duced the cultivation systems for high-
value products derived from photoau-
totrophic microorganisms. Hongye Li 
talked about the metabolic engineering 
of microalgae for boosting neutral lipid 
accumulation.

Prof. Kin-Chung Ho, Chairman of the 
Conference Organizing Committee, gave 
concluding remarks at the end of the 
conference to summarize the current 
research status and future perspectives 
of algal studies. During the final day 
participants had the opportunity to vis-
it the Water Resources Education Centre 
in Kowloon. 

Author
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Fig. 1. Group photo in the Opening Ceremony, HABSCS-
ICBUAB 2015

Fig. 2. Fruitful discussion during Q&A and Poster Presenta-
tion Sections
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Colombia organized its first national 
workshop on HABs

Harmful algal blooms (HABS) have 
been recognized as a public health is-
sue in several countries for decades. 
However, Colombia is just starting to 
accept it as an issue that may affect 
public health as well as tourism. As a 
result of this late awareness, the Colom-
bian Oceanographic Commission (CCO), 
the IOCARIBE-HAB-ANCA group and 
the Universidad Nacional de Colombia, 
working as members of the National 
Technical Committee on Marine Pollu-
tion, organized the first national work-
shop on HABs. 

The meeting titled: “I Seminar-
io-Taller Sobre Floraciones Algales 
Nocivas: Impactos en el Desarrollo 
Local, Regional y Nacional” (Seminar-
Workshop on HABs: Impacts on local, 
regional and national development), 
was held on 5th June 2015 at the Uni-
versidad Jorge Tadeo Lozano, Bogotá 
and was part of the Colombian World 
Oceans Day celebration (Fig. 1). Rep-
resentatives of 11 Colombian institu-
tions and one from Spain (Ministry of 
Health and Social Protection, Ministry 
of Environment and Social Develop-
ment, Chancellery, Institute of Marine 
and Coastal Research – INVEMAR, Na-

tional Authority of Aquacul-
ture and Fishery- AUNAP, 
Navy of Colombia, Gober-
nación de César, Executive 
Secretary of the Colombian 
Oceanographic Commission, 
Universidad Militar Nueva 
Granada, Universidad Tadeo 
Lozano, Instituto Español de 
Oceanografía, Universidad 
Nacional de Colombia) be-
longing to different sectors 
such as environment, public 
health, fishery, aquaculture, 
education, research, defense 
and international affairs at-
tended the meeting. 

The main goal of the 
workshop was to answer the 
question: Which elements 
must be included in a Colom-
bian HAB risk management 
plan?

To answer this question 
a wide-perspective over-

view including international experienc-
es of environmental and public health 
issues and the requirement for eco-
nomic assessment was presented. Be-
atriz Reguera showed the Spanish ap-
proach as well as other European cases. 
J. Ernesto Mancera, current chair of 
IOCARIBE-HAB-ANCA and Colombian 
HAB focal point, presented general as-
pects of HAB and the Colombian situa-
tion, stressing the importance of includ-

ing HAB issues as a part of the coastal 
development plans. Mónica Puyana 
introduced a case study of Cyanobac-
teria blooms in the SEAFLOWER Inter-
national Biosphere Reservation. Milena 
Borbón emphasized the health aspects 
of HABs in Colombia, based on medical 
reports from San Andrés island. Finally, 
Julián Prato showed the importance and 
need to assess the economic impacts of 
HABs in the country. 

For the second section of the work-
shop a prospective methodology was 
used which facilitated dialogue be-
tween experts of different topics and 
integrated their knowledge to plan fu-
ture scenarios. During this section, the 
experts worked in small groups and 
identified priorities to be included in a 
future management plan. These activi-
ties were related to three main aspects: 
1) Sociocultural factors of the Colombi-
an population; 2) Public policy require-
ments and regulations, in areas such 
as public health, fishery resources and 
environment; 3) Needs for scientific re-
search and environmental monitoring 
systems, including economic and health 
aspects.

Later, the participant discussed the 
results in a plenary session and drew 
a general list of activities. Using two 
criteria, Importance (I) and Govern-
ance (G), the experts assessed each 
activity, and results were plotted in an 
IGO-graphic, which grouped the activi-
ties according to four components: a) 
Strategic Actions: High importance and 
high governance; b) Challenges: High 
importance but low governance; c) Mi-
nor Actions: Low importance and low 
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governance; and c) Short Term Actions: 
Low importance and high governance 
(Fig. 2).

The results allowed us to identify 
elements that should be prioritized in 
future national risk management plans, 
highlighting the importance of inter-
agency work to carry out the proposed 
actions. 

A total of 35 actions were identified. 
The main strategic actions are: (i) map 
the annual cycle in the coastal regions of 
Colombia of the main artisanal and semi-
industrial fishery products; (ii) deter-
mine the treatment given to the fishery 
products in terms of: cleaning, loading, 
transportation, storage and market-
ing; (iii) identification, monitoring, and 
evaluation of seafood habits of the Co-
lombian population; (iv) educational 
programs and information campaigns 
on HAB impacts, addressing coastal and 
island communities in the Caribbean 
and Pacific coasts; (v) implementation of 
HAB training programs for administra-
tors and decision makers; (vi) strength-
en the national group of HAB experts to 
provide ongoing advice in monitoring, 
identification of toxic species and toxin 
analysis; (vii) establish a national net-
work for monitoring, research, and com-
munication on HAB events; (viii) make 
a survey of HAB events in Colombia and 
incorporate this information into the 
HAEDAT system of the IOC HAB Pro-
gramme; (ix) strengthen environmental 
monitoring programs to improve the 
knowledge on harmful and toxic algae; 
(x) update the list of potential toxic spe-
cies present in Colombian ecosystems.

The workshop stimulated interest in 
HABs in Colombia. It was an opportu-
nity to introduce an ongoing problem in 
a comprehensive way. The representa-
tives of different institutions expressed 
a high level of commitment. Based on 
these results, the National Technical 
Committee on Marine Pollution will 
work on a proposed HAB risk manage-
ment plan for the next five years.

To complement to the workshop, 
a theoretical and practical course on 
HABs took place from 8th – 12th June 
2015. Beatriz Reguera (IEO, Spain), Bri-
gitte Gavio, Luis Carlos Montenegro, J. 
Ernesto Mancera (Universidad Nacional 
de Colombia) and Howard Junca (Uni-
versidad Militar Nueva Granada) gave 
lectures and laboratory practicals on 
the biology, taxonomy, and ecology of 
HABs, including Ciguatera Fish Poison-
ing (Fig. 3). A total of 20 participants 
from different universities and institu-

tions from Colombia and Perú attended 
the course. As a result, knowledge and 
dissemination of information about 
HABs in Colombia was improved; the 
network of researchers was strength-
ened and the list of potentially toxic 
species present in the country was up-
dated (Fig.4).
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Phytoplankton taxonomists at work!

The Marine Institute, Ireland, in con-
junction with the IOC Science and Com-
munications Centre on Harmful Algae 
in Copenhagen, Denmark organised 
the 2015 BEQUALM Marine Phytoplank-
ton Intercomparison Exercise three day 
workshop in the Danhostel, Hillerød, 
Denmark, 9th-11th November 2015. 
There were approximately 20 attendees 
from different laboratories from across 
Europe and Asia at the workshop this 
year (a full house). Lectures on the gen-
era Prorocentrum and Protoperidinium 
were presented by Jacob Larsen as well 
as updates on nomenclatural changes, 
including the name change from Cera-
tium to Tripos and the latest changes 
under discussion about the Alexan-
drium genus. Nina Lundholm also gave 
two lectures focussing on the genus 
Pseudo-nitzschia reviewing all the new 
toxic species recently described and 
also taxonomic developments in the ge-

Fig. 1. Jacob Larsen lecturing at the BEQUALM workshop

nus Chaetoceros. We are very grateful to 
have such an excellent quality lecturers 
at the workshop. Thanks also to Eileen 
Bresnan from Marine Scotland for her 
talk on carbonate chemistry and ocean 
acidification and Paula Hynes, Marine 
Institute for her talk on harmful algal 

bloom forecasting through the ASI-
MUTH project and its HAB bulletins. 
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IOC-SCOR GlobalHAB Steering Meeting, Oban, UK  
8-10 March 2016

GlobalHAB, the new joint IOC-SCOR pro-
gramme, will be launched in 2016, with 
financial support from the U.S. National 
Science Foundation (through SCOR) 
and from IOC. The overall goal of the 
new programme is to foster activities 
to stimulate the scientific advance for 
a better understanding of harmful algal 
blooms and to contribute to mitigate 
their impacts. GlobalHAB will address 
and build upon the most relevant objec-
tives identified by the preceding GEO-
HAB programme and will incorporate 
new pressing issues that face the in-
ternational harmful algal bloom (HAB) 
science community. GlobalHAB will also 
take into consideration recommenda-
tions posed by the international com-
munity to make the new programme 
relevant to contemporary and future 
research, funding, and management 
priorities, continuing to provide an in-
ternational approach based on science. 

The members of the GlobalHAB SSC 
are Elisa Berdalet (Chair), Neil Banas, 
Michele Burford, Chris Gobler, Bengt 
Karlson, Raphael Kudela, Po Teen Lim, 
Lincoln Mackenzie, Marina Montresor 
and Kedong Yin. The first meeting of the 
Scientific Steering Committee of Global-
HAB will be host by Keith Davidson at 
the Scottish Association for Marine 
Science (SAMS) in Oban (UK) on 8-10 
March, 2016. In this first meeting, the 
SSC will design the general plan of the 
programme over the next decade, and 
map out specific activities for the next 
three years. The worldwide HAB re-
search community is invited to actively 
engage in this project. 

Contact: Elisa Berdalet, Institut de Ciències 
del Mar, Passeig Marítim de la Barceloneta 
37-49, 08003 Barcelona, Spain 
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Theme session about phyto-
plankton trends to be held at 
the ICES ASC 2016

The International Council for the Ex-
ploration of the Sea (ICES) Annual Sci-
ence Conference will take place in Riga, 
Latvia from 19 – 23 September 2016. 
The ICES science committee has ap-
proved a joint proposal from the ICES 
Working Groups on Phytoplankton and 
Microbial Ecology (ICES WGPME) and 
Harmful Algal Bloom Dynamics (IOC-
ICES-WGHABD) for a theme session 
on “Long-term phytoplankton trends: 
regional distribution, bloom dynamics 
and response to environmental drivers”. 
This session aims to bring together phy-
toplankton and microbial ecologists, 
HAB scientists and statisticians to dis-
cuss observed long-term changes in the 
phytoplankton/microbial communities 
and associated impacts on fisheries, aq-
uaculture and the marine environment. 
Presentations are welcome on a range 
of topics relating to phytoplankton and 
HAB ecology including dynamics of algal 
bloom development, long term changes 
in phytoplankton communities, large-

scale comparisons (meta analyses) of 
long-term trends, phytoplankton/HAB 
responses to environmental drivers, 
ecosystem impacts/effects on ecosys-
tem services, monitoring methods and 
assessment of ecological/environmen-
tal status. The call for papers will be 
released in January 2016. Further infor-
mation about the theme sessions at the 
2016 Annual Science Conference will be 

posted on the ICES website towards the 
end of this year (http://www.ices.dk/
news-and-events/asc/ASC2016/Pages/
default.aspx). 

We look forward to seeing you there.
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The National HAB Committee (NHC) 
announces that the US Ninth Sympo-
sium on Harmful Algae will be held in 
Baltimore, Maryland from October 28 
to November 3, 2017.  The theme of 
the Ninth Symposium will be “Training 
the Next Generation” and will include 

The US 9th Symposium on Harmful Algae

Ninth Symposium on Harmful Algae in the U.S. 
Training the Next Generation

Baltimore, Maryland   ~  Fall, 2017

several hands-on workshops for the 
students and postdoctoral fellows. 
A presentation by the local DEL-
MARVA organizing committee will 
be made at the Eight Symposium in 
Long Beach, California to provide ad-
ditional details.

The SETAC Europe 26th Annual Meet-
ing, which will be held in Nantes, 
France, from 22-26 May 2016. Under 
the general theme Environmental con-
taminants from land to sea: continuities 
and interface in environmental toxicolo-
gy and chemistry, experts from academ-
ia, government and industry will share 
the most recent advanced knowledge 
in environmental sciences in order to 
improve chemical risk assessment and 
support current and future policies. 

A session on Consequences and Solu-
tions of toxins produced by microorgan-
isms: monitoring, management, risk as-
sessment, and future challenges will be 
held.

For more information and updates 
on the meeting, please check website 
http://nantes.setac.eu

The SETAC Europe 26th Annual 
Meeting
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Tribute to Yves Collos 
(1949-2015)

We are extremely sad to inform you 
that Dr. Yves Collos (CNRS, Montpellier, 
France), who was head of the “Harmful 
Algal Blooms and Diversity” group for 
8 years, passed away on Sunday 25 Oc-
tober 2015. Although Yves retired last 
year, he was still very active in writing 
scientific papers and giving us advice. 
We have lost a friend and a great sci-
entist who made major contributions 
in the knowledge of the processes in-
volved in the nitrogenous nutrition of 
the phytoplankton. More generally, he 
made a great contribution to the under-
standing of the marine phytoplankton 
ecology in the Mediterranean Sea with 
an emphasis on HAB species developing 
in the Thau Lagoon. We wholeheartedly 
express our sympathy to Yves’ family. 

Yves Collos completed his Bachelor 
of Science in the Old Dominion Univer-
sity, Norfolk, USA (Sept 1969-Aug 1970) 
and obtained his Master of Science in 
Biological Oceanography from Uni-
versity of Washington (Sep 1970-June 
1973) Seattle, USA. He prepared his 
PhD (1982) in Biological Oceanography 
at Aix-Marseille University. Yves joined 
CNRS in the Oceanology Center in Mar-
seille in 1976. He moved to l’Houmeau 
CREMA in 1982 for a 7-year period, af-
ter which he joined the Hydrobiology 
Laboratory in Montpellier where he 
finished his career as Director of Re-
search. Yves has authored more than 
110 papers, which included 91 peer-
reviewed publications in the most rel-
evant journals in marine science. He is 
also author of chapters in several books 
and made major contributions to nutri-
tional studies in micro-phytoplankton. 
Over the last fifteen years, he published 
many relevant papers on the use of dif-
ferent forms of nitrogen by the neuro-
toxic Alexandrium catenella blooming 
in Thau lagoon and demonstrated that 
urea together with particulate organic 
nitrogen trigger Alexandrium develop-
ment in this ecosystem and could ex-
plain the high growth rate (up to 1.3 
d-1) observed for this species in situ. 
In May 2013, Yves Collos received the 
Hutchison Medal named in memory of 
past President, Sir Kenneth Hutchison, 
which he was awarded for both prac-
tical and wide-ranging, philosophical 

or thought-provoking published pa-
pers; among others for a joined paper 
with colleagues on “Ocean fertilization 
for geo-engineering: a review of effec-
tiveness, environmental impacts and 
emerging governance”, published in 
“Process Safety & Environmental Pro-
tection”, November 2012. Dr. Collos was 
a member of the Association for the Sci-
ences of Limnology and Oceanography, 
International Society for the Study of 
Harmful Algae and Phycological Society 
of America.

Only one year ago Yves wrote the 
following beautiful text on the eve of 
his retirement. It traces the events that 
have marked his career. We think this is 
the best way to discern the man and the 
scientist he was.

“Having started my career at the CNRS 
in Marseille Oceanology Centre in 1976, I 
worked in the team Pelagic Primary Pro-
duction and participated in several mis-
sions at sea (off the West African coast 
mainly, but also in the North Atlantic 
and in the Antarctic Ocean). If these mis-
sions were sometimes quite exotic (14 m 
waves to attack the Marion Dufresne 66 ° 
S and the loss of the Jean Charcot anchor 
in the port of Nouadhibou in Mauritania 
after a very festive stop with our Ameri-
can colleagues Atlantis II were the most 
vivid memories), the extreme diversity of 
the sites brought some difficulties when 
writing my PhD dissertation (1982). This 
led me to change the laboratory in order 
to focus on a single site where one can 
easily return regularly to test working 

hypotheses. Thus, I was one of the gang 
of eight “CNRS mercenaries” led by Serge 
Maestrini in 1982 to found the new Lab-
oratory at L’Houmeau, near La Rochelle. 
If the benefits (to draw ourselves the lab 
plans and work in brand new premises) 
were evident, in the longer term, the iso-
lation of the laboratory would quickly 
become a disadvantage (University of 
La Rochelle had not yet been founded). 
After 7 years at CREMA (with a stay of 
one year at the University of British Co-
lumbia in Vancouver), I joined the Hydro-
biology Laboratory of Montpellier 2 Uni-
versity in 1991. The Thau lagoon (West 
Mediterranean, France) had obviously 
caught my attention as a remarkable site 
and was easily accessible. Our first goal 
was basically to decipher the function-
ing of the ecosystem, particularly at the 
level of the nitrogen cycle (ah, fabulous 
24 hours experiments at the edge of the 
pond with a barbecue and a night under 
the stars on the terrace of oyster mas 
Ifremer in Bouzigues). But it is the ap-
pearance of toxic algae blooms in 1995 
which enabled the initiation of work of 
greater scope, because we could not only 
devote our study to a single site, (espe-
cially at the Crique de l’Angle which is a 
kind of giant continuous culture pond), 
but mostly studying a unique species 
among the phytoplankton communities. 
The combination of in situ and labora-
tory studies of Alexandrium catenella/ 
tamarense was certainly the highlight of 
my career. So if we had to leave a mes-
sage for those who will follow, I would 
continue to study the Mediterranean 
lagoons that are fabulous incubators of 
phytoplankton where time and space are 
no longer inextricably linked, and at a 
time when modeling seems to outweigh 
all else, remember that nothing can re-
place field observations.”
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Lay-out
Department of Biology, University of Copenhagen, 
Denmark

October 23–28, 2016 in Wuhan, China. 
Conference theme: Research to Risk 
Management 

Scheduled sessions include: Cyanobac-
terial detection; Cyanotoxin analysis; 
Toxicology and toxicity assessment; 
Secondary metabolites production and 
functions: biosynthesis, regulation, bio-
logical functions; Ecology and Cyano-
bacterial Bloom Dynamics: the nutrient 
control of cyanobacterial blooms; Cy-

anotoxin compartmentation and per-
sistence; Interactions between bacteria 
and cyanobacteria; Risk management 
of cyanobacterial blooms and cyano-
toxins at scales of catchment, in-lake 
and water treatment; Remote sensing 
of blooms. 

Abstracts of poster and oral presen-
tations, deadline June 23, 2016.  

For more information see: http://www.
ictc10.org/dct/page/1 
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