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More than one year of intense collaboration 
to enhance COCKLES shellfisheries

In September 2018, the project reached, successfully, 
one important milestone; more than one year of work has enabled 

the launch of activities around all the issues foreseen and with 
substantial contributions from all the project partners and across 
the Atlantic Area Countries. The partnership now holds substantial 

historical information about the species in all the five countries; 
the experimental work has been launched and first insights about 

the health status of cockles and threats affecting the species in 
different sites has already been obtained; there is also relevant 

genetic information available about cockles' population structure; 
the partnership has advanced the identification of the services 

and benefits cockles provide, covering all, the environmental ones, 
the economic and the socio-cultural services. All this information 

in combination with the outcomes from the larvae dispersal model 
will be essential for enhancing the management and the 

production of COCKLES in the Atlantic Area.  

It is COCKLES partnership’s wish that this newsletter helps 
reaching out to a large audience by sharing with all those interested, 

some insights about the activity and achievements in this period. 

http://www.cockles-project.eu
http://www.atlanticarea.eu/
https://www.facebook.com/Cockles-2022119738069662/
https://twitter.com/cockles_project
https://cockles-project.eu/index.php/welcome


*The information reported referes to WP5 and WP7
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Serious pathological 
conditions detected
in cockles from Galicia*

CIMA · ES 

Marteiliosis. The protozoan Marteilia cochillia proliferates through 
the epithelium of the tubules of the digestive gland, where nutrient 
absorption takes place. The multicellular stages of this protozoan 
may colonise much of the absorptive epithelium surface, thus lead-
ing to starvation and a fatal outcome (Fig. 1). A new marteiliosis 
outbreak has been detected in the summer 2018 in ria of Arousa, 
while the parasite has not been detected in ria of Noia.

Disseminated neoplasia. This is a contagious type of cancer; 
neoplastic cells released from affected (“donor”) cockles into 
seawater may enter through the siphons of the neighbour cock-
les with the currents they force to feed and to breathe. Some 
of those “harvested” neoplastic cells may invade the tissues of 
the “receptor” cockles and proliferate through their connective 
tissue and circulatory system. In the advanced disease cases, the 
neoplastic cells infiltrate the connective tissue of almost every 
organ and obliterate the vessels (Fig. 2), thus causing general 
dysfunction and death.

Granulomatosis. This condition involves the occurrence of very 
large granulomas in the connective tissue of different organs, 
causing their dysfunction. The granulomas consists of masses 
of haemocytes surrounded by flattened cells and connective 
fibres (Fig. 3). Some haemocytes show phagocytosed materials. 
The cause has not been identified yet.

Infection with a Haplosporidan-like protozoan. Unicucleate 
and plasmodial (mostly binucleate) stages of a haplospori-
dan-like parasite proliferate through the connective tissue of 
different organs (mostly digestive gland), sometimes causing 
a heavy inflammatory reaction (Fig. 4). Their morphology re-
sembles that of Minchinia mercenariae but molecular analysis to 
confirm the species identification is pending.

Infestation with trematode sporocysts. Trematode sporocysts 
may proliferate through the connective tissue of different organs, 
mainly the gonad (Fig. 5). An obvious consequence is castration. 
In advanced cases, most organs are invaded and general dysfunc-
tion may lead to host death.

It is important to remark that none of these diseases is transmit-
ted to human consumers.

The histopathological analysis performed on the cockle samples collected for WP5 and WP7 
from Galician locations have shown a number of pathological conditions thus far. Five of 
them are particularly cause of concern because of their pathogenicity; some remarks of 
each one are provided next. 

Fig. 1. Left: histological section 
through the digestive gland 
of a healthy cockle. Right: 
histological section through 
the digestive gland of a 
cockle infected with Marteilia 
cochillia; multiple parasites 
(arrows) appear colonising the 
epithelium of the digestive 
tubules.

Fig. 2. Left: histological section 
through the gills of 
a healthy cockle. 
Right: histological section 
through the gills of a cockle 
affected by disseminated 
neoplasia, showing the 
connective tissue and the 
lumen of the branchial vessels 
heavily invaded by neoplastic 
cells.

Fig. 3. Histological section 
through the gills of a cockle 
showing large granulomas 
(stars) consisting of masses 
of haemocytes and cell 
surrounded by connective 
fibres and flattened cells.

Fig. 5. Histological section 
through the gonadal area of 
a cockle showing multiple 
sporocysts of this digenean 
trematode invading the 
connective tissue of the host.

Fig. 4. Histological section 
through the digestive gland 
of a cockle showing 
uninucleate (arrow) and 
binucleate cells (double 
arrows) accumulated in the 
connective tissue.

http://www.cockles-project.eu
http://www.atlanticarea.eu/
https://cockles-project.eu/index.php/work-packages
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Plenty of activity at CIMA 
regarding COCKLES project*

CIMA · ES | Nov 2018

November 2018 has been a month plenty 
of activity regarding COCKLES. Field and 
lab work corresponding to work packages 
WP4, 5 and 7 have been performed during 
this month to accomplish the planned 
objectives. A total of four samplings have 
been done in three different Galician cock-
le beds: Noia (in Ria de Noia), Sarrido and 
Lombos do Ulla (in Ria de Arousa).
Regarding WP4, cockles from Noia and 
Sarrido have been picked to assess cockle 
reproductive health using histology (ac-
tion 4.3). This task has been performed 
monthly since FEBRU ARY, 2017 and it is 
planned until September 2019. Cockle 
recruits from Noia and Lombos do Ulla 
were also sampled and processed to be 
delivered to USC. This constitutes the 
second annual sampling planned in action 
4.4 and it will permit to check for temporal 
stability in the macro-geographical popu-
lation genetics structure.
Samples of recruits and adult cockles 
from Noia and Sarrido were sent to Sta-
tion Marine d Árcachon where Xavier de 
Montaudouin will analyse them for trem-
atodes. These cockles were also processed 
by histology and will be analysed at CIMA 
for the presence of parasites and pathol-
ogies. This was the last sample of the field 
survey planned in action 5.1. All this in-
formation will contribute to the pathogen 
census of cockles along the Atlantic Area. 

Also in WP5, CIMA continued performing 
the monthly estimation of hemolymph 
immunological parameters and thus char-
acterising the cockle response to stress 
planned in action 5.2.
Finally, in WP7, caged adult cockles from 
Noia deployed in April 2018 and also 
cockle recruits set tled in Lombos do 
Ulla during 2018 were surveyed by his-
tology to confirm that a new outbreak 
of marteiliosis was taking place in Ria 
de Arousa. Cockles with diverse infec-
t ion intensit y were f ixed and will be 
processed to identify molecular markers 
of marteiliosis resistance by studying 
protein contents and gene expression.

*The information reported referes to WP4, WP5 and WP7 
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Fig 2.  Micrograph of a hemolymph cell monolayer 
from a cockle affected by disseminated neoplasia 
and showing cancer cells (C), granulocytes (G) and 
hyalinocytes (H).

Sampling cockles using 
a Petersen grab.

Microdissection of cockle tissues 
for histological analysis and 
transcriptomic analysis.

http://www.cockles-project.eu
http://www.atlanticarea.eu/
https://cockles-project.eu/index.php/work-packages


Cockles habitats are invaded by non-indige-
nous species in the Tejo and Sado estuaries*

MARE-FCUL · PT | May 2018

The introduction of non-indigenous species (NIS) is a major 
threat to marine biodiversity, causing severe negative eco-
logical, economic and social impacts. One of the objectives of 
COCKLES is to provide a thorough knowledge of the threats of 
exploited and protected cockle beds, including risks associated 
to NIS. Sampling surveys were conducted at the Tejo and Sado 
estuaries, in Portugal, during April and May 2018 to assess 
geographic range and abundance of NIS occurring in the same 
areas as cockles (Fig. 1). 
Samples were collected using bivalve dredges, which were towed 
for ≈30 s at a constant speed of 2 knots in each sampling station. 

Six different NIS were identified at the Tejo estuary, which rep-
resented nearly 27% of the total abundance, while three NIS 
were found at the Sado estuary, representing only 4% of the 
total captures in this estuarine system (Fig.  2). 

The Manila clam (Ruditapes philippinarum) was the most 
abundant NIS species and showed a very wide spatial dis-
tribution in both estuaries, occurring in 73% and 34% of the 
sampling locations at the Tejo and Sado estuaries, respec-
tively (Fig. 3). 
The cockles (Cerastoderma spp.) occurred in 28% of the loca-
tions sampled at the Sado estuary and it co-occurred with 
the Manila clam in 50% of its distribution area. The cockles 
showed a wider distribution in the Tejo estuary (44% of the 
sampled locations), as well as a higher level of sympatry, 
since both species were found in 95% of the cockles spatial 
distribution area.

*The information reported referes to WP6
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Fig 1. Sampling surveys conducted at the Sado estuary in 2018.

Fig 2. Relative abundance of native and non-indigenous species in the Sado      
           and Tejo estuaries in 2018.

Fig 3. Spatial distribu-
tion and relative abun-
dance of the Manila 
clam (Ruditapes 
philippinarum), the 
cockle (Cerastoderma 
spp.) and other species 
collected at the Tejo (A) 
and Sado (B) estuaries 
in 2018. 

http://www.cockles-project.eu
http://www.atlanticarea.eu/
https://cockles-project.eu/index.php/work-packages/6


DNA informs us about cockles population 
structure and demography
USC · ES | Nov 2108

One of the aims of COCKLES is the characterization of Cerastoder-
ma edule population genetic structure and demographic param-
eters, to say, effective population size and connectivity between 
populations across the Atlantic Area (AA). Are AA cockles part of 
a single “metapopulation”? Or are they separated into isolated 
populations that only exchange a few migrants per generation? 
What are the drivers of genetic differentiation among popula-
tions? Do oceanic fronts and currents affect the genetic structure 
by driving larval dispersion? Are there environmental variables 
such as temperature or salinity that shape specific genomic 
regions related to adaptation? The answers to these questions 
will provide fundamental information to support management 
actions to restore and preserve the services provided by cockles 
in AA. A preliminary genetic analysis of nine cockles populations 
(two from France and Portugal, and five from Galicia – Spain) 
was carried out within Work Package 4 (WP4) at the University 
of Santiago de Compostela (USC), based on almost 3,000 ge-
netic markers (Single Nucleotide Polymorphism – SNPs). The 
results obtained suggested the presence of a significant, yet 
weak differentiation of samples, especially
those from the North of France and the South of Portugal. 

The samples from Galicia and North Portugal, on the other side, 
did not show significant differentiation (Fig. 1). 
This structure is expected in a scenario in which geographic 
distance is the major factor shaping genetic differentiation, 
although more information is necessary to establish the role 
of Atlantic Fronts.  At a micro-geographic scale (i.e. Galicia), the 
absence of barriers to dispersion permits a high connectivity 
between nearby populations, and hardly differentiation can 
be detected. Another interesting finding is that some SNPs 
showed higher genetic differentiation between populations 
than the whole genome. These markers, often called “outliers”, 
could be potentially linked to genes affected by environmental 
conditions, and will therefore be subject to deeper analysis to 
detect if and what genes are related to adaptation to environ-
mental variables. In the next months more samples will be 
included from Galicia, Ireland and UK, which will improve the 
resolution and completeness of the genetic structure “picture” 
here outlined. Within WP6, researchers of Bangor University 
(BU) are developing models to predict larval movements and 
dispersion due to currents in the distribution area of cockles. 
Does larval dispersion through currents drive the gene flow 
among populations of the species? We are all curious about 
this, and COCKLES partners of USC and BU will join their efforts 
in the next months to provide a more complete scenario of 
the genetic structure of the species and understand how it is 
shaped at macro and micro  geographical scales. Don’t miss 
the next newsletters to stay updated about new findings.

*The information reported referes to WP4
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Fig 1. Genetic profiles of 
nine cockle populations as a 
result of STRUCTURE analysis 
(Pritchard et al. 2000). 
Each pie corresponds to a 
population and the colour 
patterns reflect different 
genetic profiles.

http://www.cockles-project.eu
http://www.atlanticarea.eu/
https://cockles-project.eu/index.php/work-packages/4


Page 6/11

Fig 3. 
Atlantic Multidecadal 
Oscillation Index 
(NOAA, 2018) and 
global capture
production of 
Cerastoderma edule 
between 1950 and 
2017 (FAO, 2018).

Fig 4. 
Kate Mahony gathering 

cockles in Dundalk, 
Ireland’s main com-

mercial cockle fishery.

Historical survey of cockle 
distribution, abundance 
and population dynamics 
in the Atlantic Area
UCC · IE | Nov 2018

As part of the COCKLES Project, a his-
torical database of mortality events and 
their causes are being gathered at UCC, 
Ireland using “Marine Historical Ecology” 
techniques. These techniques inform us 
of the conditions that historic populations 
thrived in and potential causes of mortali-
ty and reductions in populations. It began 
with Daniel Pauly raising the issue of the 
“shifting baseline syndrome”, where fish-
ery scientists examine population data 
from the span of their own career, which 
results in the baseline shif ting across 
generations. It is therefore important to 
incorporate anecdotal evidence and a 

*The information reported referes to WP4
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wide range of sources when examining 
population baselines. This database in-
cludes datasets on cockle abundance, 
parasites, cockle size, mortality events 
and capture from across the Atlantic Area 
(AA). Documents are being provided from 
all partner institutes and the extrapo-
lated data has come from a wide range 
of sources including fisheries data, ar-
chaeological records, grey literature and 
published literature. These data are being 
examined for trends and correlations, 
leading to a comprehensive overview of 
our AA cockle populations.  One aspect of 
the work being carried out at UCC is look-
ing at the impact of climate on cockles in 
the AA (Fig. 3). 
The Atlantic Multidecadal Oscillation 
(AMO) index is a cycle of variability of 
the Atlantic climate over a long period. A 
negative AMO index corresponds with a 
cooler Atlantic, conversely a positive AMO 

corresponds with a warmer Atlantic. At 
first glance, it appears that as the AMO 
remained positive from the 2000s to 
present, capture production of cockles 
decreased. However, the majority of 
cockles were captured in the Nether-
lands, which prohibited cockle fishing in 
the Wadden Sea in 2005. By omitting the 
Netherlands in this graph, it appears 
that oscillations in the AMO correspond 
with variability of cockle capture, with 
warmer years resulting in greater cock-
le harvests. This finding assumes that 
cockle production is linked with abun-
dance and density of cockles, yet many 
more factors may impact production 
such as legislation, the commercial value 
and market demand of cockles. 
Ultimately the study will look at the influ-
ence of various factors on the production 
of cockles in Europe and how we will sus-
tainably manage them into the future.

Fig 1.  UCC Researchers cockle sampling at one of 
the Irish sample sites Ringaskiddy, Cork Harbour, 
Ireland. 

Fig 2. One of many empty cockles at Ringaskiddy, 
Ireland, a site impacted by mass mortality. 

http://www.cockles-project.eu
http://www.atlanticarea.eu/
https://cockles-project.eu/index.php/work-packages/4
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Cockles in Ria Formosa*

Cooperativa Formosa · PT

Ria Formosa is a highly productive salt 
marsh, with ideal conditions for the pro-
duction of bivalve mollusks. During spring 
tides it benefits from high rates of water 
renovation, as well as shallow depths and 
an annual temperature fluctuation that al-
lows for high growth rates. In addition, the 
Ria formosa is a high salinity environment 
with sediment that ranges from sandy 
to mud. It is a privileged environment 
for the nurturing of a number of marine 
species, in particular for bivalves such as 
the cockle.
The cockle is a species of high economic 
interest in this sector, in quantity as well as 
in quality, however in Portugal it (unfairly) 
doesn’t reach the same level of value as 

in other European markets. Every day, 
large quantities of cockles are harvested 
in the Ria Formosa, to be processed and 
sold in the national market and abroad. 
In this context, cockles are certainly one 
of the most produced and/or captured 
bivalves in the Ria Formosa.
This activity is the basis of a secular cul-
ture deeply entrenched in the people of 
Olhão. Usually cockles are harvested for 
fresh consumption, although it is also 
regularly captured to go to the transfor-
mation industry.
As a stakeholder, Formosa is a coopera-
tive with an added responsibility in rais-
ing general awareness of this important 
economic activity. Its role is extremely 
important not only in safeguarding the 
activity, but also in protecting a resource 
that has seen a steep decline since 2015. 

We have felt in recent years that the spe-
cies, as well as the economic activity that 
focuses on it, have not been properly val-
ued or protected. This is why we feel that 
our participation in the COCKLES project 
is extremely important, since it covers a 
number of issues important for the come-
back of the resource and the sector.  

BANC D’ARGUIN setting up a 
cockle density experiment*

UBX · FR | Oct 2018

On 8 October the University of Bordeaux 
set-up an experiment which contributes 
to several work packages (WP5, WP6 and 
WP8) of the COCKLES project. The experi-
ment was set-up on the Banc d’Arguin, an 
intertidal sand bank situated in Arcachon 
Bay along the French Atlantic coast. The 
goal of the experiment was to evaluate 
the ef fect of cockle density on cockle 
growth, survival, parasite infections and 

microbiota. In addition, the experiment 
aimed to evaluate the role of cockles as 
an ecosystem engineer by examining 
the bioturbated sediment and resulting 
effects on surrounding fauna. In total, 
22 cages were set-up, containing different 
densities of cockles, varying from very 
high (2400 cockles/m2) to very low densi-
ties (10 cockles/m2), including cages with 
zero cockles as control. The experiment 
will be regularly checked for cockle sur-
vival and cleaned from macro algae, and 
will be terminated in April 2019. 

*Stakeholder opinion
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Picking cockles at Banc d’Argin, France

3000 in total 
of a similar size 
were required! 

But we managed, 
Well done! 

At low tide, digging the cages 
in the sediment

*The information reported referes to  WP5, WP6 and WP8

http://www.cockles-project.eu
http://www.atlanticarea.eu/
https://cockles-project.eu/index.php/work-packages/5
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COCKLE’s Meetings
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COCKLES at the IMMR
MARE - Faculdade de Ciências da Universidade de Lisboa, 
Portugal · 4th July 2018

Sara Cabral and Frederico Carvalho participated in the International Meeting 
on Marine Research with two oral communications entitled “Spatial distribu-
tion, abundance and diversity of non-indigenous species in two Portuguese 
estuarine systems” and “Use of explanatory and predictive models to assess 
and manage the establishment of the Manila clam in Portuguese estuarine 
systems”, respectively.

COCKLES at the BES Conference
London · 3th September 2018

Kate Mahony (UCC) presenting a poster at the British Ecological Society 
Conference highlighting the baseline survey being carried out in the 
Cockles Project.

COCKLES at the 
SeaFest 2018
Galway, Ireland · June 2018

Kate Mahony (UCC) showcasing the 
Cockles Project at SeaFest 2018 Ireland’s 
main maritime festival.

Sara Cabral giving an oral 
presentation at the IMMR, 

Portugal | 4  July 2018

http://www.cockles-project.eu
http://www.atlanticarea.eu/


COCKLES Stakeholders Workshop
Cork, Ireland · 16th October 2018

The COCKLES Stakeholders Workshop, focused  on “Common Issues – Common Solutions”, 
took place in Cork, Ireland, on 16 October. 

Cork | 16 October 2018

                    

COCKLES  STAKEHOLDER S WORKSHOP
Cork, Ireland  ·  16 OCT 2018

To view the workshop agenda, 
click on the image
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First Project 
Assembly
University College Cork, 
Ireland 
17th-18th October 2018

Partners of COCKLES project attended 
to the first assembly meeting in Cork, 
Ireland.

http://www.cockles-project.eu
http://www.atlanticarea.eu/
https://cockles-project.eu/public/uploads/downloads/2b90872d52155e73ec83ad34c4c782de.pdf
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COCKLES project at 
Business2Sea
Porto, Portugal · 14th-16th November 2018

This international event aims to promote the dissemina-
tion of projects, studies and knowledge on issues related 
to the Sea and took place in Oporto (Portugal) in 14th-16th 
November. Antonio Villalba and Luísa Magalhães present-
ed COCKLES project during the workshop ‘Valorisation of 
marine resources’.

Luísa Magalhães | António Villalba

Congratulations Luísa Magalhães
University of Aveiro (UA), Portugal
28th-29th November 2018

Luísa Magalhães (UA-CESAM, Portugal) won the Best Pitch Award at the Research 
Summit 2018, a forum to foster discussion among the University of Aveiro 
research community. Congratulations!

Luísa Magalhães and 
the Vice-Rector for Research,

 Innovation and 3rd Cycle of the UA

The information reported referes to WP2

http://www.cockles-project.eu
http://www.atlanticarea.eu/
https://cockles-project.eu/index.php/work-packages/2
http://www.forumoceano.pt/p185-business2sea-sea-forum-2018-en
http://www.ua.pt/researchsummit/2018/
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FULL PARTNERS

ASSOCIATED PARTNERS
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