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From the Editorial Board

I am greatly honoured to present the 13th issue of the NANO NewsleƩ er. This issue covers a 
short introducƟ on to the academic background, research interests, expectaƟ ons and perspec-
Ɵ ves of the 9th cohort of NF-POGO CofE scholars (2017-2018), at the Alfred Wegener InsƟ tute 
for Polar and Marine Research (AWI), Germany. This issue also introduces the scholars who at-
tended the NF-POGO-NUIG Ocean and Climate Regional Training programme held in Ireland, 
provides reports on the graduaƟ on day of the 8th NF-POGO programme in AWI, and on the 
Third InternaƟ onal Ocean Colour Science MeeƟ ng in Portugal. The NewsleƩ er conƟ nues with 
research communicaƟ ons by NF-POGO alumni. The 13th issue of the NANO News is dedicated 
to the memory of Helen Soares, beloved member of NF-POGO family year 8 (2016-2017), and 
part of the NANO Network, who suddenly passed away in November, 2017. She will be sorely 
missed by her NANO friends and colleagues. 

I would like to thank the editorial board of the NANO News 13th issue, AnneƩ e Wilson, Ba-
beƩ e Tchonang, Olga Shatova, Lilian Krug and Sophie Seeyave for their hard work, help, and 
reviews during the development of this issue. On behalf of the editorial board, I would like to 
thank all friends and colleagues who helped us with making the present issue of the newslet-
ter by sharing their informaƟ on and scienƟ fi c achievements. A special thanks go to Dr. Victoria 
Cheung, for fi ve years of dedicaƟ on and hard work as scienƟ fi c coordinator in the POGO Sec-
retariat, and parƟ cularly for her support of the Centre of Excellence and NANO.

We would like to express our sincere graƟ tude to all members of the NF-POGO Alumni Net-
work for Oceans for their joint contribuƟ ons and past and current hard eff orts in the monitor-
ing and understanding of the World Ocean. Last, but not least, we are deeply grateful to all 
the supports from NANO friends from all over the world, and to the Nippon FoundaƟ on for 
their conƟ nued fi nancial support. 

“The sea, the great unifi er, is man’s only hope. Now, as never before, the old phrase has a lit-
eral meaning: we are all in the same boat.”  
Jacques Yves Cousteau, Oceanographer (1910-1997)

Forough Fendereski
Editor-in-chief



2
Contact us:  fendereski_f@yahoo.com, info@nf-pogo-alumni.org, lilian.krug@nf-pogo-alumni.org
NANO website: www.nf-pogo-alumni.org2

Shahasrakiranna Sambodjo (Indonesia)
Shahasrakiranna is from Indonesia. In 2011, she started her bachelor-master programme in Earth Science (Physical Ocean-
ography) at the InsƟ tut Teknologi Bandung (ITB) when she became a candidate for fast-track programme (5 year bachelor-
master programme). Her bachelor thesis (2015) enƟ tled “Tsunami Modelling in West Sumatra Based on Accumulated 
PotenƟ al Slip since 1797 and 1833 Earthquakes” and her master thesis (2016) was on “Tsunami InundaƟ on Model in Pa-
dang City by Considering SpaƟ ally Varied Manning Roughness Coeffi  cient”. During her bachelor and master’s programme, 
Shahasrakiranna made tsunami models. During her study in ITB, she also took part, as coordinaƟ ng assistant, in several 
courses, such as Tsunami and Extreme Waves, IntroducƟ on to Engineering Design, and Ocean Waves Dynamics. AŌ er her 
sophomore year, she joined the Partnerships for Enhanced Engagement in Research (PEER) project for Integrated Local 
Emergency OperaƟ on and Response Policy Improvement and Capacity Building for Advance-Early Warning System In The 
Face Of Near-Field Tsunami Risk. She was also working as a research assistant during which Ɵ me she was helping students 
to collect fi eld survey data and creaƟ ng tsunami numerical models for hazard measurement. In early 2017, Shahasra-
kiranna became an intern at the Marine Research Centre, Ministry of MariƟ me Aff airs and Fisheries Republic of Indonesia 
under the supervision from Dr. Ing. Semeidi Husrin, where she conƟ nued her work in tsunami modelling. She is now par-
Ɵ cipaƟ ng in the NF-POGO Centre of Excellence programme on Helgoland, where she has the opportunity to broaden her 
internaƟ onal network and widen her knowledge in interdisciplinary ocean science. She hopes to learn more about coastal 
hazards and disaster management problems during the NF-POGO CofE programme.  

Kamal Aldien Alawad (Sudan)
Kamal, a proud representantaƟ ve of Sudan, holds a BSc in Meteorology from Juba University, Sudan (2009) and a MSc 
in Physical Oceanography from Geophysical InsƟ tute, Bergen University, Norway (2012). Currently, he is doing his PhD in 
Marine Physics at King Abdulaziz University, Saudi Arabia. His PhD project is about variability of sea level in the Red Sea 
and Gulf of Aden in relaƟ on to the large-scale tropical and polar climate modes using long-term data derived from diverse 
sources such as the backward forecast, reanalysis, satellite and available observaƟ ons. His goal is to idenƟ fy mulƟ scale 
interacƟ ons between the sea level and diff erent modes with dominant signals, and to idenƟ fy physical mechanisms. Dur-
ing his studies in Saudi Arabia, he was involved in a bimonthly monitoring programme in Sharm Obhur (eastern coast of 
the Red Sea), where he was mainly monitoring physical parameters. Kamal has been working at the Sudan Meteorological 
Authority as Weather Forecaster since 2009. Hence, besides Oceanographic studies, he has experience in weather fore-
casƟ ng for public and aviaƟ on sectors, and he is familiar with weather map and satellite image interpretaƟ on. Kamal aims 
to pursue his career in Marine Physics. He is confi dent that his parƟ cipaƟ on in the NF-POGO CofE programme will improve 
his understanding of all disciplines in oceanography and his plan is to transfer what he is learning during the NF-POGO 
programme to the next generaƟ on of oceanographers in his country.

Felipe de Luca Lopes de Amorim (Brazil)
Felipe has a Bachelor’s degree in Oceanography from the Federal University of Santa Catarina (2008-2013). During his bach-
elor studies, he collected and analysed data to evaluate water masses and hydrodynamics in Arvoredo Marine Reserve, 
south Brazil. He holds a Master’s degree in Ocean Engineering from the Federal University of Rio de Janeiro (2013-2016), 
where he studied “Near-InerƟ al OscillaƟ ons in the Southwest AtlanƟ c using ADCP current data and simulaƟ on results of the  
HYCOM model”. Between 2015 and 2016, during his Master’s programme, Felipe worked in a mooring line project, through 
which he was dealing with suppliers and managing logisƟ cs, while he was also parƟ cipaƟ ng in fi eld works, collecƟ ng data 

NF-POGO CofE

Pogonians year 9 (2017 - 2018)

Meet the new Pogonians

*Alumni profi les available at  hƩ ps://nf-pogo-alumni.org/programs/centre-of-excellence/cofe-1718/

LeŌ  to right: Shar-
askarikanna, Kamal, 
Felipe, Ajin and 
Marwa
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and launching/recovering  mooring lines. In 2017, Felipe started working in the 
SIMCosta project, where he helped deploy a monitoring buoy in the coast of 
Santa Catarina State, south Brazil. During the project, he accomplished tasks re-
lated to buoy maintenance and downloaded data. He has experience working 
with long Ɵ me series of satellite images (chl-a, SST and SSS) and reanalysis data 
(wind) to observe changes in oceanographic variables in the Brazilian conƟ nen-
tal shelf. He has also experience in data collecƟ on and analysis, programming in 
MatLAB, FORTRAN, and C++, and has knowledge in numerical models, remote 
sensing and GIS.

He is expecƟ ng that by the end of the NF-POGO programme, he will have im-
proved his knowledge in observaƟ onal oceanography and data analysis, as well 
as his scienƟ fi c wriƟ ng skills, while he is improving his English and German, and 
preparing himself for a PhD. Felipe hopes he will develop good relaƟ ons and 
friendships, keep in contact with his colleagues, and build a broad network. 

Ajin Madhavan (India) 
Ajin is from India. He is a PhD student in marine science at the Cochin University 

of Science and Technology, School of Marine Science, Kerala, India. He completed his Master’s in marine biology in 2012. 
His Master’s thesis was on “CharacterisaƟ on of blooming algae and bloom associated changes in the water quality param-
eters of tradiƟ onal Pokkali cum prawn fi elds along the south west coast of India”, published in the journal of Environmental 
Monitoring and Assessment (EMAS) in 2016. AŌ er his Master’s programme, Ajin worked as a project fellow in an Indo-
European research programme, enƟ tled INDO-MARECLIM, at the Nansen Environmental Research Centre, India, (NERCI) 
from 2012 to 2014. The objecƟ ve of the project was to use and extend joint research faciliƟ es for scienƟ fi c cooperaƟ on 
between India, European Union member states and associated countries in the areas of monsoon climate variability, ma-
rine ecosystems and coastal management, including the impact on society. He undertook work on secondary and primary 
data collecƟ on, monitoring physico-chemical parameters, primary producƟ on and other biological observaƟ ons, such as 
monitoring harmful algal blooms. He has acƟ vely parƟ cipated in several regional cruises and learned about diff erent ocean 
sampling techniques and analyses. Currently, he is doing his PhD in marine science. His PhD research topic is “InterƟ dal 
ecosystems and biodiversity along the south west coast of India”. His work aims to idenƟ fy and to understand the dynamics 
of diff erent interƟ dal ecosystems and the macro benthic diversity along the southwest coast of India. He has parƟ cipated 
and presented his research in diff erent conferences and training programmes, in order to interact with researchers and to 
increase his aƩ endance in ocean scienƟ fi c research. His long term career goal is to study possible soluƟ ons to address ma-
jor threats to marine ecosystems. He believes that the NF-POGO training programme will help him to set a good scienƟ fi c 
base in oceanography and will give him more focus for his future career in oceanographic research.

Marwa Baloza (Egypt)
Marwa’s research interests lie primarily in the area of geomicrobiology. She is parƟ cularly interested in culƟ vaƟ ng the “un-
culƟ vable” microorganisms to beƩ er understand their roles in mediaƟ ng ocean biogeochemical cycles. Marwa graduated 
from her BSc in Oceanography and Chemistry in 2009 from the Oceanography Department of Alexandria University, Egypt. 
Her undergraduate project was enƟ tled “Macrofaunal community in Alexandria’s Eastern Harbour at the Mediterranean 
Sea”. For her Bachelor’s project, she was studying sediment samples using microscopy to idenƟ fy and enumerate the 
benthic community from diff erent staƟ ons along Alexandria’s Eastern Harbour. During her Bachelor’s programme, Marwa 
independently familiarised herself with the subject and became acquainted with biometric measurements of bivalves and 
data processing. 

In 2011, she started her Master’s degree in Biological Oceanography at the same department. Her Master’s thesis focused  

NF-POGO CofE

LeŌ  to right: Yet, 
Sarker, Gay, Josselin 
and Willy
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on producƟ on and use of novel marine lacƟ c acid bacteria as probioƟ cs for improving growth and immunity response of 
farmed Ɵ lapia in Egypt. The lack of previous records in her area of study required addiƟ onal eff ort to carry out a detailed 
invesƟ gaƟ on during her Master’s project and screening along marine microbial diversity of Mediterranean and Red Sea 
coasts in Egypt, invesƟ gaƟ ng their potenƟ al usage as probioƟ cs. As a graduate researcher in two diff erent research areas, 
Marwa enhanced her research experience repertoire. The fi rst project was dealing with the sanitary quality of the Alex-
andria Mediterranean coast using microbial indicators. The second involvement was a Joint EgypƟ an Japanese ScienƟ fi c 
CooperaƟ on. She worked on isolaƟ ng lacƟ c acid bacteria from the Mediterranean Sea and the Nile River for the producƟ on 
of opƟ cally pure lacƟ c acid. She has conducted experiments on the idenƟ fi caƟ on and characterisaƟ on of selected isolates, 
which gave her hands-on experience in culƟ vaƟ on. 

In 2016, Marwa was awarded a travel fellowship from the Agouron InsƟ tute to parƟ cipate in the course “Ecology and Diver-
sity of Marine Microorganisms” (ECODIM), hosted by the Marine Biological StaƟ on of the Department of Oceanography at 
the University of Concepcion, Chile. She also had a chance to work in a small research project associated with the oxygen 
minimum zone along the Chilean coast of the South Pacifi c Ocean. The main objecƟ ve in that project was to fi nd suitable 
substrates to culƟ vate macrobacteria in order to know their role in the sulfur cycle. 
In 2017, Marwa got another travel fellowship from the Agouron InsƟ tute to travel to Namibia and parƟ cipate in the 4th 
African Research Discovery Camp on Microbial and Geochemical Oceanography in Upwelling Ecosystems, organised by the 
Sam Nujoma Research Centre of the University of Namibia. There, she worked on a project on the enrichment of aerobic 
and anaerobic nitrifying bacteria from Thiomargarita and Beggiatoa Sheaths. One of Marwa’s expectaƟ ons from the NF-
POGO programme is to meet acƟ ve scienƟ sts in the fi eld of geomicrobiology, who will teach her how microbes funcƟ on 
and interact in their natural environment and how one can learn more by isolaƟ ng them using diff erent techniques. More 
specifi cally, she expects to learn how to idenƟ fy microbes and their abiliƟ es by cloning and genomic approaches and to 
measure isotopes in the sediment and in the enrichment medium. In addiƟ on, she expects to work in a sƟ mulaƟ ng and 
moƟ vated team which she believes will enable her to develop new scienƟ fi c ideas and, at the same Ɵ me, make her ac-
quainted with diff erent research cultures. Finally, she expects to immerse herself amongst students with similar intenƟ ons 
and pioneers in the fi eld of geomicrobiology.

Yet Yin Hee (Malaysia) 
Yet Yin is a marine biogeochemist with research interests mainly on biogeochemical cycling in fresh, estuarine and marine 
waters. She did her BSc and MSc in AnalyƟ cal and Environmental Chemistry at the University Malaysia Terengganu (UMT). 
Following a short period of working for a pharmaceuƟ cal company as a R&D Analyst, Yet Yin returned to UMT to start her 
PhD in marine biogeochemistry accomplished in February 2017. During the last year of her undergraduate project and dur-
ing her Master’s project, she established the nutrient levels and invesƟ gated the annual nutrient cycling and the dynamics 
of organic nutrients in Malaysian rivers. Her PhD project extended her Bachelor’s and Master’s work to Malaysia’s coastal 
area of the southern parts of the South China Sea. Her PhD research improved the understanding of the physical and 
biogeochemical processes controlling primary producƟ on in this region. At the NF-POGO CofE, she expects to conƟ nue to 
develop her skills and understanding of marine biogeochemical cycling, to enrich her perspecƟ ves on a variety of diff erent 
oceanographic disciplines, while developing networks and seeking future opportuniƟ es and collaboraƟ ons.

Sarker, Md. Monzer Hossain (Bangladesh) 
Sarker holds Bachelor’s (2008) and Master’s degrees (2010) from the Environmental Science InsƟ tute of Forestry and En-
vironmental Science, University of ChiƩ agong in Bangladesh. He also holds an Erasmus Mundus Master’s degree on Mari-
Ɵ me SpaƟ al Planning (2017) from the University of Veneza (Italy), University of Azores (Portugal) and University of Seville 
(Spain). AŌ er fi nishing his Bachelor’s, Sarker worked as a research assistant (March 2007 to June 2009) at the InsƟ tute of 
Forestry and Environmental Sciences, University of ChiƩ agong, Bangladesh, USDA funded project (BG-ARS-124), under the 
supervision of Professor Dr. Mohammed Al Amin. During that period, he collected topic-related literature from the internet 
and assisƟ ng scienƟ fi c papers wriƟ ng with obtained data and literature. He did his Master‘s research on “Land cover change 
detecƟ on in the Sundarbans aŌ er SIDR using GIS and Remote Sensing” as a part of this project, which was published as a 
chapter in the project report. Sarker was also a Research Fellow (2008-2009) at the Ministry of Science and InformaƟ on, 
CommunicaƟ on & Technology, Government of Bangladesh. He started his full Ɵ me career as an Environmental Expert 
in DBL Group in June 2010 and as a Faculty Member in the Department of Environmental Science, Stamford University 
Bangladesh in August, 2011. He also worked as a Consultant of Integrated Management System for diff erent industries in 
Bangladesh, along with his academic career. During his academic and professional journey, Sarker developed some arƟ cles 
published in diff erent naƟ onal and internaƟ onal journals and he has aƩ ended several internaƟ onal conferences.

Sarker is interested in GIS, RS, staƟ sƟ cs applicaƟ on in modelling studies and indicator database development, land-sea in-

NF-POGO CofE
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teracƟ ons, coastal dynamics, and ecosystem and hydrological modeling. 
He is also interested in learning more about modelling approaches includ-
ing tools and techniques to understand how humans benefi t from the 
coastal and marine ecosystem, how they can be infl uenced by natural 
and/or anthropogenic factors, and how this knowledge contributes to bet-
ter management. Sarker looks forward to learning about ocean dynamics, 
atmosphere-ocean interacƟ ons and how these processes aff ect climate, 
pelagic producƟ vity, oceanic uptake of anthropogenic carbon and the car-
bon budget in general. Moreover, he aims to gain experience and master 
the diff erent Ɵ me-series computaƟ onal and lab-based methodologies, as 
well as fi eld operaƟ ons, data analysis and modelling techniques. 

Gay Amabelle Go (Philippines) 
Gay has a Bachelor’s degree in Marine Biology from the Xavier University-
Ateneo de Cagayan, Philippines (2002-2006). AŌ er her bachelor studies, 
she worked as a research assistant at the McKeough Marine Center, Xavi-
er University (2006-2010). During this period, she was involved in various projects, such as ‘Support System for Sustainable 
Seaweed Farming in Northern Mindanao, Philippines’, which aimed to address the causes of sporadic collapse of cultured 
seaweed stocks, which many coastal communiƟ es rely on as an alternaƟ ve livelihood. At the same Ɵ me, she was involved 
as a researcher in a programme aiming to assess the status of coastal resources in Macajalar Bay, Northern Mindanao Phil-
ippines. She also worked as an InformaƟ on and EducaƟ on Campaign (IEC) Coordinator in an advocacy programme aiming 
to spread awareness of marine conservaƟ on to the community through the youth. Between 2010 and 2014, Gay worked as 
research associate in a Japan-Philippines collaboraƟ ve project funded by JICA-JST. The project aimed to develop a support-
ing basis for coastal ecosystems conservaƟ on and an adapƟ ve management at the Marine Science InsƟ tute, University of 
the Philippines. Gay then did her Master’s degree in Marine Science with a major in Marine Biology at the Marine Science 
InsƟ tute, University of the Philippines (2011-2017). For her Master’s, she studied the impacts of eutrophicaƟ on from fi sh 
farming on the seagrass community. During her Master’s, she was also working as a senior science research specialist at the 
University of the Philippines (Training Center for Applied Geodesy and Photogrammetry; 2014-2017) on Phil-LiDAR 2 pro-
ject enƟ tled “AquaƟ c Resources ExtracƟ on from LiDAR Surveys”, where she was mapping economically important coastal 
resources using LiDAR and other remotely sensed data, such as Landsat and Worldview. She hopes to learn more about the 
changing ocean during the NF-POGO programme, expand her network, and to forƟ fy her future goals as a marine scienƟ st 
in the fi eld of marine ecology and coastal management with maximising the uƟ lisaƟ on of science and technology.

Josselyn Nathaly Contreras Rojas (Chile)
Josselyn comes from Concepción, Chile. She obtained her BSc degree in Geophysics in 2016 and fi nished her professional 
habilitaƟ on in 2017 at the University of Concepción. To obtain her professional habilitaƟ on, she collected and modeled 
data to characterise the circulaƟ on, and then simulate the polluƟ on paƩ erns, of coastal parts of Arauco’s Gulf. At the same 
Ɵ me, she worked as a junior researcher in the recently established Chilean Integrated Ocean Observatory System (CHIOOS), 
which aims to develop an oil dispersion model. Because of her love of marine environments, Josselyn’s interests lie in 
modelling projects that help the conservaƟ on and sustainability of the coastal ocean. She believes the NF-POGO CofE will 
help her to become a beƩ er modeller by expanding her oceanographic and computaƟ onal knowledge and help to defi ne 
her next academic step. She is very happy with the programme, and her new friends, and is excited for the things to come. 

Willy Karol Abouga Bodo (Cameroon) 
Willy studied fi sheries sciences (Oceanography) at the University of Cameroon (2011-2016). In 2016, he received a scholar-
ship from the InsƟ tute of Research for Development (IRD), InternaƟ onal Chair in MathemaƟ cal Physics and ApplicaƟ ons 
of UNESCO, Paul SabaƟ er University (Toulouse III), to start a Master’s programme in Physical Oceanography and Applica-
Ɵ ons in Benin. During his Master’s, Willy woked with Dr. Ariane KOCH-LARROY (LEGOS/MERCATOR/France), Prof. Moacyr 
ARAUJO (UFP/ LEGOS/ Brazil), and Dr. Abdelali El MOUSSAOUI (MERCATOR/France) on “Extension of Oxygen Minimum 
Zones (OMZs) in the tropical AtlanƟ c using in situ data (REVIZEE), climatology (WOA) and, Mercator-ocean simulaƟ on”. One 
of the highlights of his Master’s work was the detecƟ on of the OMZ of the Benguela system reaching the Brazilian coast 
in the tropical AtlanƟ c ocean  in 1998 at 400 metres depths. Now, he wants to verify this result with other data available 
(e.g., PIRATA and AMANDES) and to idenƟ fy the mechanisms that explain this extension of the Benguela OMZ to the Bra-
zilian coast. Willy is very excited to be one of the 2017-2018 NF-POGO CofE scholars at the Alfred Wegener InsƟ tute. He 
has found the modules he has already aƩ ended at Helgoland very interesƟ ng and systemaƟ c, and he believes the teachers 
were very helpful and approachable. Willy is also eager to learn German through courses off ered by AWI. 

Pogonians with Dr Eva-Marie and Dr Annete Wil-
son, respecƟ vely coordinator and assistant coordi-
nator of CofE AWI 
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NF-POGO-NUIG Ocean & Climate Scholars Programme, Ireland

Ahmed Saif Aldein Alsaid Ibrahim (Sudan)
Ahmed holds a PhD (2017) in marine chemistry (dissertaƟ on: “Biogeochemistry of Sele-
nium in the Red Sea”) from King Abdulaziz University, funded by the Ministry of Higher 
EducaƟ on in Saudi Arabia. He graduated with a BSc in Chemistry from Sudan University 
of Science and Technology (2008; dissertaƟ on: “DeterminaƟ on of Dissolved Lead in the 
BaƩ ery Factory Wastewater”) and obtained his MSc degree (2012; dissertaƟ on: “Sea-
sonal and Interannual VariaƟ ons of Surface Nutrients and Hydrography in the Norwegian 
Sea”) in Chemical Oceanography from the University of Bergen, in collaboraƟ on with the 
University of Red Sea in Sudan, sponsored by the NOMA programme in Norway. From 

2008 to 2014, he worked at the Sudan University of Science and Technology as a teaching assistant and lec-
turer. Since 2013, he has been working at the Ministry of Environment, Natural Resources and Physical Devel-
opment at the Higher Council of the Environment, Urban and Rural PromoƟ on as a marine chemist inspector, 
where he is monitoring and assessing the environmental impacts of natural water resources and wastewater 
treatment plants. He is interested in studying trace metal biogeochemistry in seawater, nutrient cycles, chlo-
rophyll-a, trace metal speciaƟ on, desalinaƟ on plant wastewater, carbon chemistry, and ocean acidifi caƟ on. He 
is eager to contribute to developing marine chemistry research in Sudan. He is in complete agreement with 
NF-POGO’s vision to iniƟ ate and support a strong network linking marine scienƟ sts worldwide.

Ana Paula Piazza Forgiarini (Brazil)
Ana is a postgraduate student in Geological Oceanography at the Federal University of Rio 
Grande (FURG) in Brazil. She graduated from her Bachelor’s degree in Oceanology from the 
same university in 2017. During her Bachelor’s degree, she was working with physical coastal 
models to study the impacts of storm surges in an erosional beach system. Her work focused on 
the erosion associated with coastal structures. For her Master studies, Ana is studying coastal 
evoluƟ on using Shoreface TranslaƟ on Model (STM). This model simulates morphological chang-
es in coastal zones based on sediment budget and sea level rise data. Her study will project mor-
phological changes in an urbanised coastal area in the years 2030 and 2070. She is also intending 

to understand the infl uence of coastal structures, such as seawalls, on the local erosion and fl ooding and compare 
them with non-urbanised areas that are naturally protected by well-developed dune fi elds, with the aim to subsidise 
future coastal management plans for urban areas along the coast. The NF-POGO experience was an opportunity for 
Ana to make contact with other scienƟ sts who are involved in similar work. On the other hand, sharing personal in-
terests with other parƟ cipants gave her the chance to learn from diff erent points of view. Learning from people with 
brilliant careers and great relevance in the scienƟ fi c community is a boost for Ana to pursue her scienƟ fi c career.

Chijioke David Eke (Nigeria)
Chijioke is a PhD student at Coventry University, UK. His research is focusing on assessing the 
spaƟ otemporal variability of key environmental parameters (e.g., fl ow, velocity profi le, sus-
pended sediment, CTD profi le, etc.) for oil spill modelling in the Humber River estuary. Outputs 
of his research include a hydrodynamic and sediment transport model for characterisaƟ on of 
the process regime of the Humber River estuary. Furthermore, his research will contribute to 
eff ecƟ ve polluƟ on and response in the estuary. The NF-POGO-NUIG Ocean & Climate Scholars 
Programme II gave Chijioke an opportunity to engage in fi eldtrips and pracƟ cal exposure on 
key aspects of environmental systems interacƟ on, including atmospheric–oceanic interface 

with coastal systems, human impacts in coastal channels, governance, and marine polluƟ on management.

Alumni profi les available at  hƩ ps://nf-pogo-alumni.org/programs/regional-training-programmes/ireland-2017/

6
Contact us:  fendereski_f@yahoo.com, info@nf-pogo-alumni.org, lilian.krug@nf-pogo-alumni.org
NANO website: www.nf-pogo-alumni.org



7
Contact us: fendereski_f@yahoo.com, info@nf-pogo-alumni.org, lilian.krug@nf-pogo-alumni.org
NANO website: www.nf-pogo-alumni.org

Atul Kumar Yadav (India)
Atul is a PhD student at GEOMAR Helmholtz Centre for Ocean Research Kiel, Germany, with-
in the Emmy Noether-Young InvesƟ gators Group AVeSH (A New Threat to the Stratospheric 
Ozone Layer from Anthropogenic Very Short-lived Halocarbons), since November 2016. For 
his PhD project, he is analysing the impact of seaweed farming on atmospheric chemistry and 
climate via Regional Ocean modelling of halocarbon tracer transport. Atul holds a Master’s 
degree in Climate Science and Technology from the Indian InsƟ tute of Technology Bhubane-
swar (2014). For his master thesis, Atul studied the variability of the AnƟ lles current, in the 
North AtlanƟ c, forced by in situ and NCEP-NCAR reanalysis winds. For his Bachelor’s degree 

in InformaƟ on Technology (Gautam Buddha Technical University, India), Atul worked with radio frequency iden-
Ɵ fi caƟ on (RFID) tags. He was one of the NF-POGO CofE at AWI, Germany - year 2 (2014-2015) scholars, where 
he learned new ways to observe the oceans from biological, chemical, physical perspecƟ ves, as well as from 
space. Atul aƩ ended NF-POGO-NUIG Ocean & Climate Scholars Programme II, where he learned about tools and 
techniques for modelling, measuring and observing changes in the ocean, anthropogenic impacts on ocean eco-
systems, ocean governance, climate policy, economic value and marine management. For his future career, Atul 
wants to join a research insƟ tute in his country, as well as in parƟ cipate on global projects and collaboraƟ ons with 
scienƟ sts from diff erent countries. Apart from this, he likes to do community work and sports. He also intends to 
help underprivileged children by providing them with basic educaƟ on, so that they can get beƩ er opportuniƟ es 
in their futures.

Daniela Belén Risaro (Argen  na)
Daniela is doing her PhD in physical oceanography at the University of Buenos Aires. 
Her doctoral thesis is focusing on understanding physical forcing that may be related 
to changes in SST within the last 35 years. She believes that we are in a changing world, 
where a changing climate is key to understanding how the ocean reacts to modifi ca-
Ɵ ons in the climate systems. She fi nished her Master’s studies  in physical oceanogra-
phy in 2015 on ‘’Long-term trends of the sea surface temperature on the Patagonian 
Shelf of the ArgenƟ nean Sea’’. Daniela has been working as a teaching assistant at the 
University of Buenos Aires since 2014. She teaches Dynamics of the ocean, TheoreƟ cal 

oceanography, Ocean circulaƟ on, and other diff erent courses. She has had opportuniƟ es to work on CTD 
measurements on board an ArgenƟ nean and German vessels. The climate change course in Ireland was an 
amazing opportunity for Daniela to learn diff erent aspects of climate change and how to manage and study 
it. Daniela is looking forward to applying all that she learnt during the programme in her country.

Seema Rani (Bangladesh)
Seema is doing her PhD in Marine Aff airs at the Coastal and Ocean Man-
agement InsƟ tute, Xiamen University, China. Her PhD is funded by the Chi-
nese Marine Government. Her PhD research deals with the Ecological and 
Environmental Risk Assessment of the northern Bay of Bengal. She holds a 
Master’s in Oceanography from the University of Dhaka and is working as a 
research associate at the InternaƟ onal Centre for Ocean Governance under 
the faculty of Earth and Environmental Sciences, University of Dhaka, Bang-
ladesh. Seema is also involved in diff erent environmental research projects. 

Currently, she is working on biogeochemical interacƟ ons in the Bay of Bengal. She is very inter-
ested in studying carbon and nutrient cycling in the face of climate change in the northern Bay 
of Bengal. She is working on nutrient and polluƟ on infl ux from the Ganges, Meghna and Bhrah-
maputra River system into the coastal ocean. AƩ ending the NF-POGO-NUIG Ocean and Climate 
Scholars Programme 2017 was a great experience in Seema’s personal life and a useful pracƟ cal 
experience for her further research. In the near future, Seema intends to build up her career as an 
oceanographer. 
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Maryory Sarria-Dulcey (Colombia)
Maryory is a PhD student at the University of Bristol, working as part of the BriƟ sh 
AntarcƟ c Survey since October 2016. Her PhD project, funded by the University of 
Bristol and Colciencias-Colombia, is enƟ tled “The eff ect of climate change on South-
ern Ocean benthic calcifi ers”. Before she started her PhD, Maryory was an assistant 
professor in Medellin, Colombia between November 2014 and June 2016. During this 
period, she taught General Biology, General History, History DidacƟ cs, and Science 
DidacƟ cs. During her Master’s degree (2013-2014; Universidad de Salamanca, Spain), 
she worked on Micropaleontology subjects. Maryory has Bachelor’s degrees in His-

tory (2002-2008) and Biology (2004-2010), both from Universidad del Valle, Colombia. Her undergraduate 
studies in History focused on World History, Ancient History, Medieval History, Contemporary History, and 
Colombian History. Her second undergraduate degree in Biology was focusing on Zoology, ConservaƟ on, 
Ornithology, Microbiology, and GeneƟ cs. During her undergraduate studies, she won several scholarships 
for best performance in her studies. Maryory has fi ve years of teaching experience at middle school and 
high school, where she taught History, Biology, Chemistry, and PoliƟ cal Sciences. She loves teaching and 
she hopes to conƟ nue teaching in the future. Maryory believes that educaƟ on is one of the principal foci of 
society and we need to invest more in this part, especially in developing countries, where having access to 
a proper educaƟ on is diffi  cult due to money issues or poor opportuniƟ es. Maryory loves swimming, playing 
piano, reading, and travelling. 
Maryory was happy to be a part of the Ocean and Climate training in Galway and to become a part of the 
NF-POGO alumni network. The programme gave her the opportunity to have a big picture about what is 
happening in the ocean and the diff erent sectors that are involved. Maryory hopes to have more collabora-
Ɵ on in future with the NANO alumni!

Schery Umanzor (Costa Rica)
Schery is a PhD student in marine ecology. She works with seaweeds, and currently she is 
measuring their bioengineering outcomes at diff erent scales. She is also working on sea-
weed aquaculture from an ecological perspecƟ ve. Schery recently received a grant from 
the Ruff ord FoundaƟ on to start a small-scale kelp reforestaƟ on project in Baja California, 
Mexico. She hopes that this iniƟ aƟ ve can eventually help to restore or create underwa-
ter forests, as many people depend on the goods and services that kelp forests provide. 
ParƟ cipaƟ ng in the NF-POGO Regional CofE 2017 programme has broadened her under-
standing of the implicaƟ ons due to the climate. She feels more engaged and truly con-

vinced that the only way in which coastal communiƟ es from developing countries can deal with the present 
and future environmental condiƟ ons is to develop and apply miƟ gaƟ on/adaptaƟ on eff orts at a local level.

Yohanes Risky Shellen Gin  ng (Indonesia)
Yohanes has been conducƟ ng his Master’s programme in Applied Climatology at Bogor Agri-
cultural University since 2015. For his Master’s project, he studies sedimentaƟ on and soil car-
bon accumulaƟ on rates in mangrove forests and their response to sea level rise on the east 
coast of North Sumatra, Indonesia. He applied a constant rate of supply (CRS) model to assess 
sedimentaƟ on and soil C-acc rates due to the acƟ vity of lead isotope (210Pb). He analysed 
sediment cores in Laboratory of Isotope and RadiaƟ on at NaƟ onal Nuclear Energy Agency of 
Indonesia from February to May 2017. His Master’s project is a part of the Sustainable Wet-
lands AdaptaƟ on and MiƟ gaƟ on Programme at the Center for InternaƟ onal Forestry Research 

(CIFOR), where he also works as a research intern. Yohanes’s undergraduate work (BSc (Hons) in Forestry, Univer-
sity of Sumatera Utara, Indonesia) focused on the analysis of mangrove forests degradaƟ on based on vegetaƟ on 
index using Landsat 7 and 8 data. The 2017 NF-POGO-NUIG Ocean and Climate Scholars Programme, held in Gal-
way, Ireland, gave Yohanes a beƩ er and deeper perspecƟ ve on climate, such as climate systems, current climate 
issue and policy. He believes these topics will be helpful for his Master’s thesis and its outcoming publicaƟ on.
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Third Interna  onal Ocean Colour Science Mee  ng
Lilian Krug 

PhD student, Centre for Marine and Environmental Research, University of Algarve, Portugal
 Alumnus profi le: hƩ ps://nf-pogo-alumni.org/profi le/Lica+Krug/

The third InternaƟ onal Ocean Colour Science (IOCS) meeƟ ng took place in Lisbon, Portugal, between the 15th and the 
18th May, 2017. Organised by the InternaƟ onal Ocean Colour CoordinaƟ ng Group (IOCCG), the meeƟ ng was an oppor-

tunity for ocean colour scienƟ sts to discuss their research with peers as well as to communicate views, ideas, concerns and 
issues with satellite agencies. 

The IOCS programme included lectures, talks, breakout workshops, community discussions, poster sessions and town halls 
by space agencies. A total of 344 parƟ cipants from 41 countries parƟ cipated in the four-day meeƟ ng vividly collaboraƟ ng 
with the theme of the meeƟ ng which was “Exploring New CapabiliƟ es for Global Ocean Colour ObservaƟ ons”.

Throughout the meeƟ ng, break-out sessions and invited keynote speakers gave presentaƟ ons on various subjects regard-
ing the importance of conƟ nued Ɵ me series observaƟ ons for gaining insights in climate variability and change and the 
latest advancements in the fi eld, including developments of new products, use of satellite LIDAR, hyperspectral and high 
resoluƟ on opƟ cal sensors, and challenges of phytoplankton in situ measurements and ocean colour of coastal and land 
waters. 

Among NANO Friends present in the meeƟ ng was Dr. VeneƟ a Stuart, IOCCG ScienƟ fi c Coordinator and organiser of the 
event. Dr. Stuart is an enthusiasƟ c friend of NANO since its very beginning, as she also aƩ ended the meeƟ ng that iniƟ -
ated the development of the network in 2010. Several alumni members also aƩ ended the IOCS 2017, and presented their  
work in the poster sessions. Dr. Ana Doglioƫ  , a LaƟ n American NANO member was one of the invited keynote speakers. 
Dr. Doglioƫ  , from the University of Buenos Aires, ArgenƟ na, spoke on the research and applicaƟ ons of ocean colour radi-
ometry in the very turbid waters of the Río de la Plata river. Concluding her talk, Dr. Doglioƫ   highlighted the importance 
of the capacity building eff ort from the ocean colour community. As a young student, she had received support to aƩ end 
internaƟ onal training courses (including the NF-POGO VisiƟ ng Professorship in Brazil, 2006) which provided her with an 
opportunity to learn from leaders in this research fi eld, as well as acquiring hands-on experience and fostering regional and 
internaƟ onal connecƟ ons with other parƟ cipants. Ana Doglioƫ   also menƟ oned the posiƟ ve impact of NANO in promoƟ ng 
joint research in LaƟ n America together with the Antares Network. 

All lectures, presentaƟ ons and poster abstracts presented during the meeƟ ng are available at the IOCS website at:  hƩ p://
iocs.ioccg.org/programme/conference-materials/.  

Alumnus Sanjiba Baliarsingh 
Olive acƟ viƟ es during his doc-
toral research period included 
rescue of sea turtles at the east 
coast of India. Here: Glimpses 
of “arribada”, egg laying, 
entanglement of hatchlings in 
plasƟ c and creeping vegeta-
Ɵ on, rescue of the hatchlings 
and making their way to sea. 
Read more on page 26. 
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NF-POGO CofE
Gradua  on report

The NF-POGO Centre of Excellence (CofE) in ObservaƟ onal Oceanography has been hosted by the Alfred Wegener 

InsƟ tute Helmholtz Centre for Polar and Marine Research, in Germany, since 2013. The programme covers diff erent 

disciplines in oceanography, such as Food webs, Fisheries, Marine Biology, Physical and Chemical oceanography, Remote 

Sensing, Time-series and StaƟ sƟ cs, and includes theoreƟ cal courses as well as fi eld and lab experiments. Each year, ten 

scholars from ten diff erent countries aƩ end the programme. At the 2016-2017 CofE, parƟ cipants were Ahmed Abdala-

zeez (Sudan), Forough Fendereski (Iran), Sonia K. M. Gueroun (Tunisia), Onur Karakus (Turkey), Jaya Kelvin (Indonesia), 

Md Masud-Ul-Alam (Bangladesh), Helen Aparecida Soares De Souza (Brazil), BabeƩ e Christelle Tchonang (Cameroon), 

Sudheesh Valliyodan (India) and Zerihun Senbeto Woldeyohannes (Ethiopia). The 8th year of the NF-POGO CofE training 

(4th year in Germany) fi nished on 24th July with the ten scholars presenƟ ng their individual research projects for their 

supervisors from diff erent insƟ tutes in Germany  and more than fi Ō y scienƟ sts and students of AWI in Helgoland. Dr. 

Victoria Cheung (POGO ScienƟ fi c Coordinator), Prof. Dr. Karin Lochte (Director of AWI, Bremerhaven), and Prof. GoƩ hilf 

Hempel (Co-Founder and fi rst Director of AWI, Bremerhaven) and his wife were among the audience. The graduaƟ on 

presentaƟ ons started at 14:00 in the aŌ ernoon in two secƟ ons. The fi rst secƟ on started with the presentaƟ on from 

Ahmed on “Stable or unstable: simulated millennial-scale climate variability during Marine stage Isotope 3”. AŌ er Ahmed, 

BabeƩ e (“Seasonal infl ow of Warm Deep Water (WDW) in the conƟ nental shelf in the Filchner Rhone ice shelf”), Forough 

(“Drivers of spaƟ al and temporal variability of phytoplankton phenology in the Caspian Sea”), Helen (“Irradiance-carbon 

dioxide relaƟ onship on the growth rate of Geminigera cryophila (Cryptophyta), a phytoplankton species from the South-

ern Ocean”), and Kelvin (“Sea levels along Indonesian coasts: TRENDS & extreme values”) presented their work. AŌ er a 

coff ee break, Masud gave his presentaƟ on on “Important drivers for the massive bloom of Mediopyxis helysia Kühn at 

Helgoland Roads”, followed by Onur (“TesƟ ng the role of grazing on primary producƟ on and carbon export with global 

biogeochemical model RecoM-2”), Sonia (“Seasonal eff ect of the invasive ctenophore Mnemiopsis leidyi on the structure 

and funcƟ on of the Sylt-Rømø Bight ecosystem, Northern Wadden Sea”), Sudheesh (“Elemental homeostasis: SelecƟ ve 

retenƟ on and excreƟ on of element in a metazoan grazer AcarƟ a tonsa (Calanoida, Copepoda) in response to food quality 

and temperature”), and Zerihun (“Bacterial growth assessment to copepod AcarƟ a tonsa grazing on Rhodomonas salina: 

implicaƟ ons for DOM nutrient cycling”).  AŌ er the presentaƟ ons, scholars took a group photo with the audience. 

by Forough Fendereski
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In the evening of the graduaƟ on day, AWI held a ceremony with the NF-POGO scholars, scienƟ sts from AWI of Helgoland, 

and guests who had come to the island for the graduaƟ on. During the party, BabeƩ e sang a beauƟ ful song of goodbye, 

while photos of the “POGOs” during their 10 month of staying together in the programme were displayed. Farewell talks 

by Prof. Karen Wiltshire (Vice-Director of the AWI of Sylt and Helgoland), Dr. Victoria Cheung (ScienƟ fi c Coordinator of 

POGO), who also talk on behalf of Mr. Kentaro Ogiue San (Chief Manager of the MariƟ me Aff airs Department of the Nip-

pon FoundaƟ on), and Prof. Hempel were followed by the delivery of the graduaƟ on cerƟ fi cates. 

Scenes of the NF-POGO CofE (Year 8 - 2016-2017) Gradua-
Ɵ on day. Image credits: Uwe NeƩ leman, AWI
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  NANO Alumni in ac  on: Research communica  ons 

Origin and characteris  cs of deep sea turbidites from the abyssal basin of the 
Eastern Equatorial Atlan  c

Akinnigbagbe Akintoye Edward
Department of Marine Sciences, Ocean College, Zhejiang University, China
Second InsƟ tute of Oceanography, State Oceanic AdministraƟ on, China
Nigerian InsƟ tute for Oceanography and Marine Research, Nigeria
Alumnus profi le:  hƩ ps://nf-pogo-alumni.org/profi le/aakinni/

Introduc  on

The origin and characterisƟ cs of turbidites in the Eastern 
Equatorial AtlanƟ c (EEA) is poorly known, although the 

proposed mechanisms of their source and sink into deeper 
waters have been reported in many regions. The sedimen-
tary record from a 170 cm long sediment core (DY26III-
Nig-S71-GC8), collected within the EEA off shore of Nigeria 
revealed material deposited by gravity-driven processes. 
Turbidity currents are one of the most important mecha-
nisms responsible for the rapid transportaƟ on of terrige-
nous sediments from conƟ nental margins to the deep sea. 
With reference to the classical sequence straƟ graphy mod-
els, turbidity deposiƟ on occurs predominantly during sea 
level low stands and rapid transgressions but, with reduced 
acƟ vity, can also occur during sea level high stands. Moreo-
ver, further research has proven that turbidity deposiƟ on 
does occur during transgressions and high stands. Although 
many studies have already been performed on turbidites in 
diff erent parts of the world ocean, the origin and charac-
terisƟ cs of turbidites in the EEA are poorly understood. In 
this study, we present geochemical and sedimentological 
records of the DY26III-Nig-S71-GC8 core (Fig. 1) to study the 
deposiƟ on of sediments and provide deeper insights into 
provenance, sedimentary environment and climaƟ c condi-
Ɵ ons with emphasis on turbidity deposiƟ on discovered in 
our locaƟ on.

Materials and methods

DY26III-Nig-S71-GC8 is a 170 cm long sediment core col-
lected from the abyssal basin of the EEA (3°47.959’E, 
2°23.031’N; water depth 4066 m; Fig. 1) during the DY26III 
cruise onboard RV Da Yang Yi Hao in August 2012. The core 
was laterally divided into two: the fi rst half was sampled in 
the spacing of 1 cm for oxygen and carbon isotope analysis, 
age daƟ ng and grain size, while the other half was used for 
non-destrucƟ ve XRF elemental analysis using ITRAX micro-
XRF core scanner. A total of 156 subsamples were taken for 
micro-paleontological work. The samples were dried in the 
oven at 40°C, weighed, washed and sieved through a mesh 
of 63μm and dried again at 40°C. Fourteen specimens of 
planktonic foraminifera Globigerinoides sacculifer with their 
size range from 300-360μm were picked under microscope 
SMZ 1500 for δ18O isotope measurement. Species of G. sac-
culifer and G. ruber of planktonic foraminifera with sizes 
>250μm of ca. 1000 specimens were handpicked for 14C dat-
ing using 14C Accelerator Mass Spectrometry (AMS).

The δ18O analysis of G. sacculifer was performed on a Finni-
gan-MAT-252 mass spectrometer at the State Key Labora-
tory of Marine Geology, Tongji University, China. Mean 
external precision was 0.08‰ for δ18O values. AMS meas-
urements were performed using Beta AnalyƟ c Inc, Miami, 
U.S.A. AnalyƟ cal procedures (Nadeau et al., 1997). The 14C 
ages were corrected for reservoir eff ect of 400 years (Lewis 
et al., 2008) and converted to calendar years using CALIB 
7.0.4 calibraƟ on soŌ ware (Stuiver and Reimer, 2017) with 
the marine calibraƟ on based on MARINE 13 dataset. The 
ages are reported here as years before present, abbreviated 
as yr BP, and “present” = AD 1950. The elemental composi-
Ɵ on of the core was obtained using ITRAX micro-XRF core 
scanner at the Second InsƟ tute of Oceanography, State 
Oceanic AdministraƟ on (SIOSOA), Hangzhou, China. This 
device allows non-destrucƟ ve extracƟ on of near-conƟ nu-
ous records of variaƟ ons in element concentraƟ ons from 
sediment cores with minimum analyƟ cal eff ort. Measure-
ments were performed at 2 mm resoluƟ on in a counƟ ng 
Ɵ me of 20 sec and acceleraƟ on intensiƟ es of 10 kV, 30 kV 
and 50 kV. Elemental profi les, such as Ca, Fe, K, Rb, and Sr, 
as well as opƟ cal image were acquired. The precision of the 
measurement is based on correcƟ on for variety of physical 
and operaƟ onal factors that may aff ect count rates, includ-
ing changes in grain size, water content and other sample 
heterogeneiƟ es. A detailed descripƟ on of the ITRAX instru-
ment is provided by Croudace et al. (2006). 

Figure 1 - Map of Gulf of Guinea and regional tropical Equatorial 
AtlanƟ c showing the bathymetric contour, distribuƟ on of subma-
rine canyons on the Nigerian conƟ nental margin, Niger Delta and 
its estuaries adapted from Allen, 1964; Deptuck et al., 2007; Ola-
bode and Adekoya, 2008. The study area is indicated by the yel-
low star and the red star is the reference point used in the study 
(adapted from Adegbie, 2001)
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Grain size of carbonate material-free terrigenous parƟ cles 
in the range of 0.04-2000 μm was analysed using a Malvern 
auto-sampler 2000 apparatus at SIOSOA, Hangzhou, China. 
Prior to the analysis, siliciclasƟ c sediment fracƟ on was iso-
lated by dissolving carbonate and organic maƩ er using ca. 
0.5 ml HCl on the bulk sediment samples. Samples were 
then dispersed by soaking for 24 hr in 200 ml disƟ lled water, 
to which 50 ml of 10% sodium hexametaphosphate (calgon) 
was added. To sort sediment sub-populaƟ ons that repre-
sent diff erent sources or dispersal processes, grain-size 
distribuƟ on of each sample (N = 86) was analysed on the 
siliciclasƟ c sediment. The grain size result was modelled us-
ing end-member modelling algorithm. The model generates 
Grain Size DistribuƟ ons (GSDs) from which end-members 
(EMs) are required for a saƟ sfactory approximaƟ on of the 
data. GSDs of the same properƟ es fall under the same EM. 
The measured grain-size distribuƟ ons of the core DY26III-
Nig-S71-GC8 can be expressed as relaƟ ve proporƟ on of the 
constant-sum of the EMs:

EM1+EM2+EM3+n…=1                                              EquaƟ on 1 

The methodology resolves the number of granulometric 
end-members (sub-populaƟ ons) mixed within the sedi-
ments and assesses the GSD of each sub-populaƟ on. It also 
quanƟ fi es the proporƟ on of each EM through Ɵ me. Indi-
vidual quartz grain samples (N=208) from diff erent depths 
within the sand layer of the core were selected for micro 
texture analysis. A total of 50 grains were selected random-
ly from top to boƩ om of the core at depths 101.5 cm, 103.5 
cm, 105.5 cm and 58 grains were gathered from the depth 
of 111.5 cm. Their micro textures were analysed using Leica 
M205C stereo microscope in the laboratory at the SIOSOA, 
Hangzhou, China. Quartz grain surface micro-texture 

classifi caƟ on methods are based on studies of Helland and 
Holmes (1997) and Strand et al (2003).

Results and conclusion

The sedimentary record from a 170cm long sediment core 
DY26III-Nig-S71-GC8, collected from off shore Nigeria re-
vealed that material is deposited by gravity-driven process. 
Medium-bedded, medium-grained terrigenous sands were 
found at depths up to 90 cm in the core, suggesƟ ng the pos-
sibility of turbidites deposit. Constraining provenance char-
acterisƟ cs of these terrigenous sands, the XRF-scanning ele-
ment data, grain size distribuƟ on, end-member modelling, 
and the surface features on quartz grains brackeƟ ng the 
interval of interest were analysed under stereo microscope. 
The end-member classifi caƟ on based on modal grain size 
and further evidences such as higher sphericity on quartz 
grains (Fig. 2), fi ning upward sequence of laminated sands 
overlain by laminated silts, and homogenous mud (Fig. 3) 
are suggesƟ ve of turbidites deposit. A proximal shelf source 
was inferred for the turbidites with age ranging from 33-
43ka (Fig. 4). This Ɵ ming was determined by stable oxygen 
isotope and accelerator mass spectrometry radiocarbon 
dated using foraminifera assemblages (Fig. 5). Turbidites 
originate at the Nigerian conƟ nental margin, whose source 
material is located at the shelf edge near heads of canyons 
along the margin. The material was probably remobilised 
during rapid transgression from signifi cant earthquakes 
that occurred in West Africa in the late Pleistocene. These 
events triggered sea-level rise during MIS 3, which led to 
the material transported downslope through the canyons.

Figure 2 - Micro-textures of the quartz grains: (1) very angular, (2) angular, (3) sub-angular, (4) sub-rounded (5) 
rounded and (6) well rounded.
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Figure 3 - The sand layer within 
26111-Nig-S71-GC8 core. A1-A5 rep-
resents the clay intercalaƟ ons.

Figure 5 - SedimentaƟ on rates and age depth relaƟ on of the sedi-
ment core DY26III-Nig-S71-GC8. Age-depth model linear interpo-
laƟ on plot was based on 14C calendar ages (red dot points) and 
visual matching with GeoB4901-8 G. sacculifer δ18O data (blue 
dot points) between the straƟ graphy age points. Radiocarbon 
ages were calibrated using the CALIB 4.3 soŌ ware (Stuiver and 
Reimer, 2017) ages were corrected for reservoir eff ect of 400yr 
(Lewis et al., 2008).

Figure 4 - The core and the elemental input raƟ o parameters for 26111-Nig-S71-GC8 
core. Note: The grey bar represents the sand layer zone.
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Abstract

The AntarcƟ c Slope Front (ASF) is important for limiƟ ng the Warm 
Deep Water (WDW) geƫ  ng onto the conƟ nental shelf. The objec-
Ɵ ve of this project is to study the seasonal infl ow of the WDW into 
the conƟ nental shelf in the Filchner Rhone ice shelf and potenƟ al 
role of eddies on this infl ow. Three years (1989, 2009, and 2010) of 
daily output of Finite Element Sea-ice Ocean Model (FESOM) were 
used for this study. Five secƟ ons were defi ned: two on the coastal 
part and three far away from the coast, on which we examined 
the temperature, salinity, horizontal velocity, buoyancy frequency, 
verƟ cal shear and Richardson number. The analyses based on the 
secƟ ons of temperature and salinity showed that during the west-
ward progression along the conƟ nental shelf, more WDW is get-
Ɵ ng into the conƟ nental shelf. However, there is more WDW on the 
shelf in summer than in winter. The resoluƟ on of the model was 
not suffi  cient to track eddies. Nevertheless, our hypothesis was 
that the intense eddy acƟ vity across the ASF plays a potenƟ al role 
in the seasonal infl ow of warm water onto the conƟ nental shelf, 
which is stronger in summer compared to winter. We then looked 
at the background fi eld by calculaƟ ng the buoyancy frequency, 
verƟ cal shear and Richardson number. The analyses showed that 
the change from surface intensifi ed shear in the narrow conƟ nen-
tal shelf to boƩ om intensifi ed shear in the wide conƟ nental shelf 
is consistent with the dense ouƞ low of WDW over the wide shelf 
region as opposed to the narrow shelf region.

1. Introduc  on

The Filchner-Ronne Ice Shelf (FRIS) is the second larg-
est ice shelf aŌ er Ross Ice Shelf in AntarcƟ ca and is the 

dominant glacial feature in the Weddell area (Nicholls et 
al., 2009). FRIS fl oats over the southern Weddell sea con-
Ɵ nental shelf and plays a major role in converƟ ng a sizable 
fracƟ on of shelf water into a form that is able to fl ow into 
the deep sea (Foldvik et al., 2004; Nicholls et al., 2009). In 
the southern Weddell Sea, where the large FRIS is located, 
the water both on the wide conƟ nental shelf (separaƟ ng 
the ice-shelf cavity from the deep ocean) and inside the 
ice shelf cavity, is cold with temperatures being close to 
the freezing point (-1.9°C) (Nicholls et al., 2009; Orsi and 
Wiederwohl, 2009). The basalt melt rates observed in those 
regions are relaƟ vely low (~0.13m/yr) (Rignot et al., 2013). 
The Warm Deep Water (WDW) is originated from Circumpo-
lar Deep Water (CDW) which enters the Weddell Sea (WS) 
in the east and is carried westward in the southern part of 
the Weddell Gyre (WG). WDW is the key water mass of the 
AntarcƟ c Circumpolar Current (ACC) (Darelius et al., 2016; 
Ryan et al., 2016). Beside solar radiaƟ on, WDW is the only 
source of heat for the WG (Ryan et al., 2016). The WDW is 

found from 300m depth in the interior of the Weddell ba-
sin, below a cooled layer (Darelius et al., 2016). Its tempera-
ture is between 0 – 1.5 °C. The WDW is separated from the 
shelf water (cool and fresh) by a front over the conƟ nental 
break usually called AntarcƟ c Slope Front (ASF). This front 
manifests through downward sloping isopycnals towards 
the conƟ nent along the narrow conƟ nental shelf break in 
eastern Weddell Sea with a V-shaped structure over the 
conƟ nental slope of the Southern Weddell Sea (Fahrbach et 
al., 1992). Along the ASF pycnocline, mixing creates slightly 
cooler and fresher water mass located just above the WDW 
and known as Modifi ed Warm Deep Water (MWDW). The 
ASF is characterized by the southward depression of the 
WDW, isopycnals and thermocline toward the conƟ nental 
slope (Jacobs, 1991). This southward depression indicates 
a convergence of Ekman transport and downwelling along 
the coast, driven by easterly winds along the AntarcƟ c con-
Ɵ nent (Paolo et al., 2015). Weaker summer winds cause 
both shoaling of the thermocline and a seasonal infl ow of 
WDW along the eastern fl ank of the Filchner Depression 
(FD) (Darelius et al., 2016). 

Figure 1 shows that in the eastern part of the WS, the conƟ -
nental shelf is very narrow, and the slope current meets the 
coastal current (doƩ ed yellow arrow). During its westward 
propagaƟ on this current bifurcates into a coastal current 

Figure 1 - Southern Weddell Sea. Ice shelf and land areas are 
shaded in light grey and white, respecƟ vely. Red arrows show the 
locaƟ on of fi ve secƟ ons (see the text for descripƟ on). The dot-
ted yellow line indicates the slope current. Dark yellow arrows 
represent coastal current and the infl ow through the Filchner De-
pression (FD) and the violet arrow represents the ouƞ low of Ice 
Shelf Water (ISW) through the FD. The inset located at the boƩ om 
right shows the AntarcƟ c conƟ nent, with the Weddell Sea (WS) 
depicted within the red contour. Bathymetric contours are shown 
every 500m.
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Figure 2 - DistribuƟ on of the verƟ cal layer around the 
AntarcƟ ca. The sigma layers under the ice shelf follow 
the bathymetry and extend up to almost 3000m depth. 
Z coordinate represents fi xed layers. The red doƩ ed 
verƟ cal line indicates the transiƟ on between sigma and 
fi xed Z (constant) layers (VanCaspel, 2016).

Figure 3 - Finite 
Element Sea-

ice Ocean Model        
(FESOM) grid length 

scale in southern part 
of the Weddell Sea.

(dark yellow) and slope current (doƩ ed yellow) at 27°W, 
where the conƟ nental shelf starts to widen. Below the bi-
furcaƟ on, the ISW fl ows out of the FD to the sill (violet ar-
row). In this study, we hypothesize that the intense eddy 
acƟ vity across the ASF plays a potenƟ al role in the seasonal 
infl ow of warm water onto the conƟ nental shelf, which is 
stronger in summer compared to winter. To jusƟ fy our hy-
pothesis, we invesƟ gate three years (1989, 2009, and 2010) 
of daily output of Finite Element Sea-ice Ocean Model 
(FESOM), where we look at fi ve secƟ ons (two in the nar-
row conƟ nental shelf and three in the wide conƟ nental 
shelf; red arrows in Fig. 1). 

2. Data and methods

2.1 Descrip  on of the model

The model used in this study is the Finite Element Sea-ice 
Ocean Model (FESOM), developed at Alfred Wegener InsƟ -
tute (AWI) (Timmermann et al., 2009), as an improvement 
of the Finite Element Ocean Model (FEOM; Danilov et al., 
2004). It was built from the Finite Element model of the 
North AtlanƟ c (FENA) described by Danilov et al (2005). FE-
SOM solves the hydrostaƟ c primiƟ ve equaƟ on based on an 
unstructured grid that consists in triangles at the surface of 
ocean and tetrahedrals in the interior of the ocean (Tim-
mermann and Hellmer, 2013). The model uses hybrid grid 
in the verƟ cal with 22 sigma layers (terrain following) go-
ing from the conƟ nental shelf to 2500m depth (those sigma 
layers are used only around AntarcƟ ca) and 36 fi xed layers 
(z coordinate) in the rest of the domain (Fig. 2). 

FESOM is a fully coupled combinaƟ on of oceanic to fi nite el-
ement model that includes ice shelf caviƟ es and a dynamic-
thermodynamic component of sea ice and has been proven 
as an important tool to study the Southern Ocean (Tim-
mermann and Hellmer, 2013; VanCaspel, 2016). The model 
describes the ice-shelf-ocean interacƟ on, which impose 
a fi xed sub ice shelf cavity geometry and thermodynamic 
coupling through the three system of equaƟ on proposed by 

Hellmer and Olbersn (1989) to compute the temperature 
and salinity. FESOM is confi gured for a global domain with 
focus on the southern and western Weddell Sea, where 
the horizontal model resoluƟ on (defi ned by surface node 
per unit of surface) is increased. FESOM general confi gura-
Ɵ on consists of a hybrid grid of 3 to 30 km for the southern 
ocean, w i t h increased resoluƟ on in ice shelves, espe-

cially under FRIS (Fig. 3). Outside 
of the Southern Ocean, 
the resoluƟ on decreases 

considerably, 
ranging be-
tween 250 and 
300 km for the 
AtlanƟ c and 
Pacifi c Oceans 
(Timmermann 
and Hellmer, 
2013).

2.2 Methods

The daily data produced by FESOM are characterisƟ cally 
unstructured and for this project, were resampled into a 
structured grid. Daily data were tentaƟ vely used for eddy 
tracking algorithms (Nencioli et al., 2010), but the model 
was not capable of explicitly resolving eddies with this 
temporal resoluƟ on. We then decided to look at the back-
ground fi eld by studying the buoyancy frequency, verƟ cal 
shear and Richardson number in order to explain eddy ac-
Ɵ vity and show which impact it had on the infl ow of WDW 
on the conƟ nental shelf. Five secƟ ons (Fig. 1) are created 
from the climatological mean that we calculate using the 
structured daily data for the years 1989, 2009 and 2010. Po-
tenƟ al temperature, salinity and verƟ cal velocity were used 
as reference for the study. 

The Richardson number, defi ned as the raƟ o between the 
buoyancy frequency and the verƟ cal shear, helps to invesƟ -
gate density and baroclinic current in the ocean.

Richardson number (Ri) is indicated by Ri=N2/S2, where  

     is the buoyancy frequency, which describes 
how water is straƟ fi ed, and   is the 
verƟ cal shear, which helps to describe the baroclinicity of 
the current; g is the gravity, ρ is the density, ρ0 is the con-
stant density (1027 kg.m-3), z is the depth, and u and v are 
the verƟ cal fl ow speed. When Ri is big, the verƟ cal shear is 
small and the water is more straƟ fi ed, and vice versa.

3. Results

3.1 Descrip  on of temperature, salinity and ver  cal veloc-
ity in the shelf break

SecƟ on plots of temperature, salinity, and horizontal veloc-
ity in the narrow (SecƟ on 1) and wide (SecƟ on 4; see Fig. 1) 
areas of the conƟ nental shelf are used to analyse the be-
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haviour of the WDW towards the conƟ nental slope during 
the westward propagaƟ on. Figure 4 shows SecƟ on 1 in win-
ter (top) and summer (boƩ om). The surface water is very 
cold (~ 1.9 oC) and a clear structure of WDW is observed 
under the thermocline, which separates that water from 
the cold water located in the upper layer (Fig. 4a, top). The 
thermocline is located at 150m depth in the open ocean 
and increases to more than 500m near the conƟ nental shelf 
(Fig. 4a, top). The WDW layer extends over the conƟ nental 
slope to more than 600m depth (Fig. 4b, top). ASF is found 
at 200 m depth off shore and deepens to more than 600m 
towards the conƟ nental shelf (Fig. 4b, top). 

During summer (Fig. 4, boƩ om), water in the surface layer 
is warm and fresh, originated by the melted ice (Fig. 4a, b, 
boƩ om). The isohaline is upliŌ ed on the conƟ nental slope, 
from more than 400m during winter to 300m in summer. 
The horizontal velocity in winter shows the presence of the 
slope front, which separates WDW core from the coast (Fig. 
4c, top). The slope front is located far away from the coast, 
where a strong, wide and deep current (circa of 80-180 km 
wide and 5-1000m deep) is also observed. This current is 
associated with the WDW and contributes to deepening the 
isohaline at the conƟ nental slope. Thus it prevents WDW 
from reaching the conƟ nental shelf. A second current, de-
fi ned as coastal current, is completely separated from the 
current associated with the ASF, fl owing southward in the 
ice shelf cavity (Fig. 4c, top). The coastal current enhances 
the ISW mixing (cold and fresh water, Fig. 4a, 4b, top) and 
MWDW reaches the conƟ nental shelf. During summer, the 
current associated with the ASF become weak and divides 
into two parts. One part is located in the off shore and the 
other part approaches the coastal current on their west-
ward progression (Fig. 4c, boƩ om). This explains the fact 
that the coastal current is stronger in summer than in win-
ter. The infl ow of MWDW and ASW in the ice shelf cavity, as 
seen in the temperature and salinity, are clearly refl ected by 

this westward propagaƟ on in summerƟ me. The reducƟ on 
of the slope current intensity in summerƟ me explains the 
upliŌ  of the 34 psu isohaline during this period.

SecƟ on 4 (Fig. 5) is isolated from the coast and ice shelf (see 
Fig. 1), which explains the absence of coastal currents. The 
34.4 psu isohaline is liŌ ed above the conƟ nental slope and 
reaches the conƟ nental shelf (Fig. 5b, top). Slightly off shore 
of the shelf edge, a doming of the thermocline is observed 
between the WDW and WW (Fig. 5a, top). This doming in-
dicates upwelling events (Fahrbach et al., 1994), which ex-
plains the presence of WDW, on the conƟ nental shelf (Fig. 
5b, top). Since the secƟ on crosses the shelf break, we have 
the presence of slope current associated with the ASF. How-
ever, this current is weaker and shallower than the current 
found in SecƟ on 1. This slope currents, in combinaƟ on with 
the upwelling event, explains the presence of the V-shaped 
front (Fig. 5b), represented by the isohaline 34.4 psu. Dur-
ing summer, the slope current (Fig. 5c, boƩ om) becomes 
weaker and contributes to the upliŌ  of the V-shaped (Fig. 
5b, boƩ om) and to the intensifi caƟ on of WDW on the con-
Ɵ nental shelf. The maximum depth of the isohaline varies 
from 170m to 300m during winter and summer, respecƟ ve-
ly (Fig. 5b).

3.2 Buoyancy frequency, ver  cal shear and Richardson 
number

Buoyancy frequency, verƟ cal shear, and Richardson num-
ber along SecƟ on 1 and 4 are analysed to understand eddy 
acƟ viƟ es and their impact on the infl ow of WDW over the 
conƟ nental shelf (Fig. 6). During winter, stability N2 is uni-
form and small in the fi rst 100m, increasing markedly under 
the ice shelf where the coastal current fl ows (Fig. 4c) and 
between 100-400 m depth from the conƟ nental slope to 
the off shore part (Fig. 6a, top). The verƟ cal shear is large 
from the surface off shore unƟ l about 900m depth of the 
shelf break (Fig. 6b, top). Nevertheless, immediately at the

Figure 4 - Average temperature, salinity and horizontal 
velocity during (top) winter (June- August) and (bot-
tom) summer (January- March) at SecƟ on 1 (see Fig. 1 
for locaƟ on). The 34.4psu and 0.5 °C isolines show the 
seasonal variability of the ASF.

Figure 5 - Average temperature, salinity and horizon-
tal velocity during (top) winter (June- August) and 
(boƩ om) summer (January- March) at SecƟ on 4 (see 
Fig. 1 for locaƟ on). 34.4 psu and 0.5 °C Isolines show 
the seasonal variability of the ASF.
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shelf break, where the deepening of isohaline 34.4 psu is 
located, a low value of verƟ cal shear is detected. The Rich-
ardson number (Fig. 6c, top) is the opposite of the verƟ cal 
shear. The secƟ on plot of Richardson number shows a small 
number in the fi rst 100m depth and under the ice shelf, a 
high number at the shelf break, a low value from surface to 
the depth of 900m immediately aŌ er the shelf break, and 
again high value at the off shore part. During summer, the 
stability became high from the surface unƟ l 400m depth in 
response to the meteorological condiƟ ons and warming of 
the surface water (Fig. 6a, boƩ om). Expectedly, at the shelf 
break, under the ice shelf and at the surface, the verƟ cal 
shear becomes higher in comparison with winter (Fig. 6b, 
boƩ om). This implies the existence of some turbulence on 
the conƟ nental slope during this period and can explain the 
upliŌ  of the 34.4 psu isohaline (Fig. 6b, boƩ om). The oppo-
site is observed for the Richardson number. Nevertheless, 
due to the high stability, the Richardson number is high at 
the surface compared to winter.

SecƟ on 4 shows low stability in winter for the fi rst 100m 
depth (Fig. 7a, top). From 100 to 400m depth, the stability 
starts to increase, but compared to SecƟ on 1, it is shallow. 
Comparing to SecƟ on 1, in SecƟ on 4, the verƟ cal shear is 
small at the surface (Fig. 7b, top). The high value of verƟ -
cal shear is observed directly at the shelf break. High value 
of verƟ cal shear is observed on the conƟ nental shelf where 
the upward of isohaline 34.4 psu occurs, which can be as-
similated to the strong isopycnal slope on the conƟ nental 
shelf. The Richardson number is the inverse of verƟ cal shear 
(Fig. 7c, top). During summer, as the surface water warms 
up, the stability increases at the surface (Fig. 7a, boƩ om), 
but not as high as in SecƟ on 1. The verƟ cal shear decreases 
at the surface and on the conƟ nent shelf compared to win-
ter (Fig. 7b, boƩ om). The low value of the shear observed 
immediately aŌ er shelf break during winter became weaker 
in summer. This is refl ected in the downward slope of isoha-
line 34.4 psu on the conƟ nental shelf during summer com-
pared to winter. The same paƩ ern or variaƟ on was noƟ ced 
for other secƟ ons located in the wide conƟ nental shelf (Sec-
Ɵ ons 3 and 5, not shown here). 

4. Discussion

Based on FESOM monthly mean for the years 1989, 2009 
and 2010, the seasonal infl ow of WDW onto the conƟ nental 
shelf and the potenƟ al role of eddies on this infl ow were 
analysed, focusing on FRIS. The processes that interact to 
control the access of WDW to the conƟ nental shelf were 
idenƟ fi ed by comparing fi ve diff erent secƟ ons (two in the 
narrow conƟ nental shelf and three in the wide conƟ nen-
tal shelf; Fig. 1). The analyses based on the secƟ on plot of 
temperature and salinity showed that during the westward 
progression along the conƟ nental shelf, more WDW is get-
Ɵ ng into the conƟ nental shelf, with higher infl ow during 
summer. This is consistent with a previous study based on 
moored instruments (Årthun et al., 2012). Close to the con-
Ɵ nental slope, the depth of the thermocline changes from 
about 500 m to 400 m between winter and summer on the 
narrow conƟ nental shelf. This result corroborates previous 
fi ndings of changes in thermocline depth about 200 m be-
tween winter and summer in the Filchner sill (Semper and 
Darelius, 2017). Analysing the Richardson number and ver-
Ɵ cal shear, we found that the upward liŌ  of ASF in summer-
Ɵ me is due to eddy acƟ viƟ es. This is in agreement with Daae 
et al (2017), who found that the increased southward trans-
port of WDW during summerƟ me is linked to a dynamic 
response rather than to changes in the thermocline depth. 
In the wide conƟ nental shelf, the dense WW is transported 
off shore, where the intensity of the slope current is high. 

This explains the creaƟ on of V-shaped 
structure across the conƟ nental slope. 
The change from surface intensifi ed 
shear in SecƟ on 1 to boƩ om intensifi ed 
shear in SecƟ on 4 is consistent with the 
dense ouƞ low of WDW over the wide 
shelf region as opposed to the narrow 

Figure 6 - Average buoyancy frequency, verƟ cal shear 
and Richardson number during (top) winter (June- Au-
gust) and (boƩ om) summer (January- March) at Sec-
Ɵ on 1 (see Fig. 1 for locaƟ on). The isohaline 34.4 psu 
shows the seasonal variability of the ASF.

Figure 7 - Average buoyancy fre-
quency, verƟ cal shear and Rich-
ardson number during (top) win-
ter (June- August) and (boƩ om) 
in summer (January- March) at 
SecƟ on 4 (see Fig. 1 for locaƟ on). 
The isohaline 34.4psu shows the 
seasonal variability of the ASF.
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shelf region. This result agrees with  Stewart and Thompson 
(2016) who found that a pathway for CDW that accesses the 
conƟ nental shelf without doing work against the buoyancy 
force is created by the establishment of an isopycnal con-
necƟ on between the dense shelf water and the CDW.

5. Conclusion

Using three years (1989, 2009 and 2010) of monthly mean 
FESOM model, the seasonal infl ow of Warm Deep Water 
(WDW) in the Filchner Ronne Ice Shelf (FRIS) was invesƟ gat-
ed. We found that during the westward progression along 
the conƟ nental shelf, a greater amount of WDW is geƫ  ng 
onto the conƟ nental shelf and that this infl ow was stronger 
during summer, in comparison to winter. The change from 
surface intensifi ed shear in the narrow conƟ nental shelf to 
boƩ om intensifi ed shear in the wide conƟ nental shelf is 
consistent with the dense ouƞ low of WDW over the wide 
shelf region as opposed to the narrow shelf region. 

 

Acknowledgements 

The study was conducted as a part of Nippon FoundaƟ on- 
Partnership for ObservaƟ on of the Global Oceans (NF-PO-
GO) Centre of Excellence training programme at Helmholtz 
Centre for Polar and Marine Research, Alfred Wegener InsƟ -
tute, Bremerhaven, Germany.

References
Årthun, M., Nicholls, K.W., Makinson, K., Fedak, M.A. and Boehme, 
L.: Seasonal infl ow of warm water onto the southern Weddell Sea 
conƟ nental shelf, AntarcƟ ca, Geophys. Res. LeƩ ., 39(17), 2–7, 2012.
Daae, K., HaƩ ermann, T., Darelius, E. and Fer, I.: On the eff ect of 
topography and wind on warmwater infl ow—An idealized study of 
the southern Weddell Sea conƟ nental shelf system, J. Geophys. Res. 
Ocean, 2017–2033, 2017.
Danilov, S., Kivman, G. and Schröter, J.: EvaluaƟ on of an eddy-permit-
Ɵ ng fi nite-element ocean model in the North AtlanƟ c, Ocean Model., 
10, 35–49, 2005.
Darelius, E., Fer, I. and Nicholls, K.W.: Observed vulnerability of Filch-
ner-Ronne Ice Shelf to wind-driven infl ow of warm deep water, Nat. 
Commun., 7, 12300, 2016.
Dinniman, M.S., Klinck, J.M. and Smith, W.O.: A model study of Cir-
cumpolar Deep Water on the West AntarcƟ c Peninsula and Ross 
Sea conƟ nental shelves, Deep Sea Res. Part II Top. Stud. Oceanogr., 
58(13–16), 1508–1523, 2011.
Fahrbach, E., Rohardt, G. and and Krause, G.: The AntarcƟ c coastal 
current in the southeastern Wedell Sea, Polar Biol., 12, 171–182, 
1992.
Fahrbach, E., Peterson, R.G., Rohardt, G., Schlosser, P. and Bayer, R.: 
Suppression of boƩ om water formaƟ on in the southeastern Weddell 
sea, Deep. Res. Part I, 41(2), 389–411, 1994.
Foldvik, A. et al.: Ice shelf water overfl ow and boƩ om water forma-
Ɵ on in the southern Weddell Sea, J. Geophys. Res., 109, 2004.
Gill, A.E.: CirculaƟ on and boƩ om water producƟ on in the Weddell 
Sea, Deep. Res. Oceanogr. Abstr., 20(2), 111–140, 1973.
Graham, J.A., Heywood, K.J., Chavanne, C.P., and Holland, P.R.: Sea-
sonal variability of water masses and transport on the AntarcƟ c con-
Ɵ nental shelf and slope in the southeastern Weddell Sea, J. Geophys. 
Res. Ocean., 118(4), 2201–2214, 2013.
HaƩ ermann, T.: Seasonal variability on the thermocline depth at the 
Weddell Sea conƟ nental shelf break – data synopsis and a simple 

model; HaƩ ermann (2016); Conference presentaƟ on, 31st Forum for 
Research into Ice Shelf Processes, Gothenburg.
HaƩ ermann, T., Nøst, O.A., Lilly, J.M. and Smedsrud, L.H.: Two years 
of oceanic observaƟ ons below the Fimbul Ice Shelf, AntarcƟ ca, Geo-
phys. Res. LeƩ ., 39(12), 1–6, 2012.
HaƩ ermann, T., Smedsrud, L.H., Nøst, O.A., Lilly, J.M. and Galton-
Fenzi, B.K.: Eddy-resolving simulaƟ ons of the Fimbul Ice Shelf cav-
ity circulaƟ on: Basal melƟ ng and exchange with open ocean, Ocean 
Model., 82, 28–44, 2014.
Hellmer, H.H., Kauker, F., Timmermann, R., Determann, J. and Rae, J.: 
Twenty-fi rst-century warming of a large AntarcƟ c ice-shelf cavity by a 
redirected coastal current, Nature, 485(7397), 225–228, 2012.
Hellmer, H.H.H. and Olbers, D.J.J.: A two-dimensional model for the 
thermohaline circulaƟ on under an ice shelf, Antarct. Sci., 1(4), 325–
336, 1989.
Jacobs, S.S.: On the nature and signifi cance of the AntarcƟ c Slope 
Front, Mar. Chem., 35(1–4), 9–24, 1991.
Levitus, S. et al: The World Ocean Database, Data Sci. J., 12, 229-234, 
2013.
Nencioli, F., Dong, C., Dickey, T., Washburn, L. and Mcwilliams, J.C.: A 
vector geometry-based eddy detecƟ on algorithm and its applicaƟ on 
to a high-resoluƟ on numerical model product and high-frequency 
radar surface velociƟ es in the Southern California Bight, J. Atmos. 
Ocean. Technol., 27(3), 564–579, 2010.
Nicholls, K. W., Østerhus, S. and Makinson, K.: … over the conƟ nental 
shelf of the southern Weddell Sea, AntarcƟ ca: A review, Rev. Geo-
phys., 47, 1–23, 2009.
Nøst, O. A., Biuw, M., Tverberg, V., Lydersen, C., HaƩ ermann, T., Zhou, 
Q., Smedsrud, L.H. and Kovacs, K.M.: Eddy overturning of the Antarc-
Ɵ c Slope Front controls glacial melƟ ng in the Eastern Weddell Sea, J. 
Geophys. Res. Ocean., 116(11), 1–17, 2011.
Orsi, A. H. and Wiederwohl C.L.: A recount of Ross Sea waters, Deep. 
Res. Part II Top. Stud. Oceanogr., 56(13–14), 778–795, 2009.
Paolo, F.S., Fricker, H.A. and Padman, L.: Volume loss from AntarcƟ c 
ice shelves is acceleraƟ ng, Science, 348(6232), 327–331, 2015.
Pritchard, H.D., Ligtenberg, S.R.M., Fricker, H.A., Vaughan, D.G., van 
den Broeke, M.R. and Padman, L.: AntarcƟ c ice-sheet loss driven by 
basal melƟ ng of ice shelves, Nature, 484(7395), 502–505, 2012.
Rignot, E., Jacobs, S., Mouginot, J. and Scheuchl, B.: Ice-shelf melƟ ng 
around AntarcƟ ca., Science, 341(6143), 266–70, 2013.
Ryan, S., Schröder, M., Huhn, O. and Timmermann, R.: On the warm 
infl ow at the eastern boundary of the Weddell Gyre, Deep. Res. Part I 
Oceanogr. Res. Pap., 107, 70–81, 2016.
Saha, S. et al.: The NCEP climate forecast system reanalysis, Bull. Am. 
Meteorol. Soc., 91(8), 1015–1057, 2010.
Semper, S. and Darelius, E.: Seasonal resonance of diurnal coastal 
trapped waves in the southern Weddell Sea, AntarcƟ ca, Ocean Sci., 
13(1), 77–93, 2017.
Stewart, A.L. and Thompson A.F.: ConnecƟ ng AntarcƟ c Cross-Slope 
Exchange with Southern Ocean Overturning, J. Phys. Oceanogr., 43, 
1453–1471, 2017.
Stewart, A.L., and Thompson, A.F.: Eddy GeneraƟ on and Jet For-
maƟ on via Dense Water Ouƞ lows across the AntarcƟ c ConƟ nental 
Slope, J. Phys. Oceanogr., 46(12), 3729–3750, 2016.
Su, Z., Stewart, A.L. and Thompson A.F.: An Idealized Model of Wed-
dell Gyre Export Variability, J. Phys. Oceanogr., 44(6), 1671–1688, 
2014.
Timmermann, R. and Hellmer, H.H.: Southern Ocean warming and 
increased ice shelf basal melƟ ng in the twenty-fi rst and twenty-sec-
ond centuries based on coupled ice-ocean fi nite-element modelling, 
Ocean Dyn., 63(9–10), 1011–1026, 2013.
Timmermann, R., Danilov, S., Schröter, J., Böning, C., Sidorenko, D. 
and Rollenhagen, K.: Ocean circulaƟ on and sea ice distribuƟ on in a 
fi nite element global sea ice-ocean model, Ocean Model., 27(3–4), 
114–129, 2009.
VanCaspel, A.: The importance of the western Weddell Sea to Wed-
dell Sea Deep Water formaƟ on, University of Bremen, 2016.



20
Contact us:  fendereski_f@yahoo.com, info@nf-pogo-alumni.org, lilian.krug@nf-pogo-alumni.org
NANO website: www.nf-pogo-alumni.org

  NANO Alumni in ac  on: Research communica  ons 

Spa  otemporal variability of phytoplankton bloom phenology in the 
Caspian Sea

Forough Fendereski
Helmholtz Centre for Polar and Marine Research, Alfred Wegener InsƟ tute, Germany 
Alumnus profi le:  hƩ ps://nf-pogo-alumni.org/profi le/foroughfendereski/

The Caspian Sea (CS) is the largest enclosed water body 
on Earth, and is of parƟ cular ecological, economic, and 

social value in the region (Zonn, 2005). The CS is surround-
ed by mulƟ ple climaƟ c zones with a strong north to south 
gradient in physical and biogeochemical properƟ es (Barale, 
2008), which provide a vast diversity of diff erent ecologi-
cal niches for organisms living in this complex ecosystem 
(UNEP, 2006). In the last few decades, the CS has been wit-
nessing severe environmental disturbances, such as climate 
change, increased polluƟ on, changes in the riverine runoff , 
sea level fl uctuaƟ ons, and the intrusion of invasive species 
such as the jellyfi sh Mnemiopsis leidyi (Barale, 2008). These 
perturbaƟ ons have cumulaƟ vely caused dramaƟ c changes 
in phytoplankton phenology, i.e. the Ɵ ming and magnitude 
of the phytoplankton bloom (Nezlin, 2005), which is of criƟ -
cal importance to the life cycle dynamics of zooplankton and 
larval fi sh, and the transport of energy and mass to higher 
trophic levels (Cushing, 1990; PlaƩ  et al., 2003; Foukal and 
Thomas, 2014). Metrics that quanƟ fy diff erent aspects of 
phytoplankton phenology can thus serve as indicators of 
ecosystem health that can be monitored from space. To be 
able to idenƟ fy potenƟ al trends (e.g. due to climate change 
signals) or criƟ cal thresholds (e.g. abrupt changes due to the 
introducƟ on of alien species) in phytoplankton seasonality, 
the natural variability in phytoplankton phenology needs to 
be understood. In my recent POGO project, we studied the 
inter-annual variability of the phytoplankton bloom using 
an 18-year period (1998-2015) of interpolated weekly satel-

lite chlorophyll-a

 (Chl-a) 
observa-
Ɵ ons on 

a 0.1×0.1 
degree 

grid. For 
each year, 

a 5% in-
crease in 

Chl-a from 
its annual 

median con-
centraƟ on (46 

weeks) was considered as a threshold 
for bloom formaƟ on (Siegel et al., 2002). We computed 
known bloom metrics describing bloom Ɵ ming (iniƟ aƟ on 
and terminaƟ on), bloom duraƟ on, peak and integrated Chl-
a concentraƟ on (Racault et al., 2012; Brodey et al., 2013). 
Average climatologies of anomalies of the phenological fea-
tures over the study period were computed using tempo-
ral mean of absolute anomalies of each year (1998-2015). 
Magnitude of inter-annual variability in the phenological 
characterisƟ cs for each individual grid point in the CS was 
computed based on the standardized temporal anomalies 
in the phytoplankton phenology metrics in each year. 

Our results showed spaƟ ally coherent paƩ erns of inter-an-
nual variability of phytoplankton bloom phenology for the 
North, Middle and South CS (Fig. 1 and 2). Lower temporal 
variability in the Ɵ ming and higher inter-annual variability in 
the magnitude of the phytoplankton bloom were observed 
in the North CS than in the Middle and South CS. Coastal 
and off shore parts in the Middle CS showed a higher degree 
of inter-annual variability in the temporal dynamics of the 
Ɵ ming of phytoplankton bloom than the South CS (Fig. 1), 
but a lower inter-annual variability in the magnitude of the 
bloom (Fig. 2). Considerable diff erences were also observed 
between the western and eastern parts of the North CS in 
terms of their inter-annual variability of most phenological 
metrics. The western parts of the North CS showed a low-
er degree of inter-annual variability in Ɵ ming (Fig. 1), but 
a higher degree of inter-annual variability in magnitude of 
phytoplankton bloom (Fig. 2) than the eastern and southern 
parts of this basin. Coastal and off shore parts in the Middle 
and South CS were surprisingly similar in the inter-annual 
variability of their phenological features. Basin scale diff er-
ences can be explained by the strong diff erences in the hy-
drological and ecological condiƟ ons sustaining phytoplank-
ton growth in the three Caspian Basins, such as average 
water depth, the infl uence of Volga River discharge, diff er-
ences in the seasonal variability of sea water temperature, 
and in the formaƟ on of ice during winter in the North Caspi-
an Basin, which all diff er considerably in the level of their in-
ter-annual variability (Nezlin, 2005). The large temporal var-
iability in phytoplankton bloom phenology within the North 
CS can be aƩ ributed to a stronger infl uence of the Volga 

River and the shallower water 
depth in the western part of 
the North CS (Fendereski et 
al., 2014). Our fi nding suggests 
that potenƟ al future changes 
in phytoplankton phenol-
ogy and potenƟ al impacts on 

lite chlo

a

ea

c
Ch
it

med
centra

Figure 1 - Inter-annual variability in phytoplank-
ton bloom Ɵ ming (iniƟ aƟ on, end, and maximum 
chlorophyll-a concentraƟ on during phytoplank-
ton bloom period) in the CS. Colourbar repre-

sents mean climatology of standardized 
anomalies for the number of weeks 

through the study period (1998-2015).
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higher trophic levels due to long-term climate change, pol-
luƟ on, and mismanagement will be more challenging to de-
tect in the North CS (in parƟ cular in the western part) than 
in other CS basins due to the larger inter-annual variability. 
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Figure 2 - Inter-annu-
al variability in phy-
toplankton bloom 
magnitude (maxi-
mum bloom ampli-
tude and integrated 
chlorophyll-a con-
centraƟ on during phyto-
plankton bloom period) 
in the CS. Colourbar rep-
resents mean climatology of 
the normalized anomalies of Chl-
a concentraƟ on (mg/m3) through 
the study period (1998-2015). 
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Brief background

Hypersaline water (salinity, S>35 ‰) is a common feature 
in the coastal waters of the Great Barrier Reef (GBR) 

during the dry winter season of northern Australia (August 
to October, AnduƩ a et al., 2011; Wolanski, 1981). This very 
salty water in the coastal GBR waters, a result of the ab-
sence of precipitaƟ on and signifi cant evaporaƟ on, produces 
a considerable inshore-off shore salinity diff erence (~ 1 ‰; 
Wolanski, 1981). This density diff erence is likely to play an 
important role in the inshore-off shore water exchange pro-
cess in the GBR. Due to the aspect raƟ o of the GBR, i.e. its 
long-shelf distance (1000 km) is much larger than its cross-
shelf distance (100 km) along with the prevailing southeast 
alongshore winds in the GBR, the fl ushing process of the hy-
persalinity via baroclinic circulaƟ on to the off shore GBR is 
challenging to study.

The simulaƟ on of the baroclinic circulaƟ on transporƟ ng the 
hypersalinity from inshore to off shore parts of the GBR, the 

prevailing winds and the Ɵ dal barotropic fl ow paƩ erns over 
the GBR requires, ideally, a 3D model. This scienƟ fi c sugges-
Ɵ on also addresses the limitaƟ ons of some previous studies 
corresponding to the GBR hypersaline water transports, i.e., 
the 1D cross-shelf exchange and diff usion models, which 
does not consider the southeast winds-induced alongshore 
transport of the hypersalinity (Hancock et al., 2006; Wang et 
al., 2007), and the 2D verƟ cal integrated-models (AnduƩ a 
et al., 2011), which does not account the baroclinic force. 
Thus, the 3D model descripƟ on of the circulaƟ on for the 
GBR hypersaline water was carried out by the work of Sala-
mena et al (2016), which is described in a concise manner in 
this arƟ cle.

Methodologies

To simulate the 3D water transport features of the GBR, the 
3D baroclinic model of the MOHID model (MOdelo HIDrod-
inâmico; a modular fi nite volumes water-modelling system) 
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was employed. The central GBR (Fig. 1) was selected for 
this study due to the reasonable 3D computaƟ onal cost and 
availability of observaƟ onal data. The MOHID model ap-
plied the Lagrangian tracer, which was used to calculate the 
fl ushing Ɵ me of the GBR coastal hypersaline water.

Some important results

As the modelled salinity and temperature were found to be 
comparable with the observed data (see Salamena et al., 
2016), there are some important fi ndings of the work, as 
follows:

1) The baroclinic circulaƟ on transporƟ ng the hypersaline 
water to the off shore GBR prevails at deeper bathymetry 
due to the insignifi cance of southeast winds-driven well-
mixed condiƟ on; the verƟ cal mixing is mostly profound at 
the shallow inshore GBR (see Fig. 2);

2) The presence of the deep inshore waters in several head-
lands of the coastal GBR waters enables signifi cant baroclin-
ic currents (up to 0.08 m/s);

3) The degree of the baroclinic circulaƟ on at the GBR deep 
inshore waters was also related to the SE winds-induced 
alongshore transports of hypersalinity;

4) Using the Lagrangian tracers, the fl ushing Ɵ me of the 
GBR coastal hypersalinity was esƟ mated by calculaƟ ng the 
Ɵ me of the tracers to be reduced to about 37% of its iniƟ al 
quanƟ ty within the coastal GBR waters and was found to be 
about 2-3 weeks;

5) The baroclinic circulaƟ on at the GBR deep inshore wa-
ters is weakened when the dry winter season changes to 
dry summer season (around December). At this period of 
Ɵ me, SST increases.

Skills from the NF-POGO training

Several skills from the NF-POGO training programme were 
applied in this work. Due to the requirement of validaƟ ng 
the modelled temperature of the GBR coastal hypersaline 
water, the satellite-derived sea surface temperature over 

the coastal waters of the central GBR 
was used. The data was obtained 
from the satellite MODIS Terra L3 (4 
km;  hƩ p://oceancolor.gsfc.nasa.gov/
cms/). This dataset was processed 
with the NASA SeaDAS soŌ ware (see 
Salamena et al., 2016). The draw-
ing processes of the GBR shape map 
was highly related to the philosophy 
of SAGA soŌ ware taught by Dr. Mur-
ray Brown and applied in the ArcGIS 
tools.
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Figure 1 - (a) The central GBR and (b) one of coastal zones of the central GBR including Hali-
fax Bay, Cleveland Bay and Bowling Green Bay; black dots represent oceanographic staƟ ons 
from rouƟ ne measurements using Seabird SBE 19 (i.e. 19–21 September 2009, 18 Septem-
ber 2010, 10–11 September 2011, 7–9 September 2012 and 5–7 October 2013); crosses de-
scribe oceanographic staƟ ons of Wolanski and Jones (1981); transects A, B, and C represent 
cross-shelf transects of eastern Cape Cleveland, Cleveland Bay and western MagneƟ c Island, 
respecƟ vely, for which model results are calculated.

Figure 2 - The cross-secƟ on profi les of 
dry season average salinity at (a) Cape 
Cleveland (transect A), (b) at the near 
western side of the MagneƟ c Island 
(transect C) and (c) Cleveland Bay (tran-
sect B). The locaƟ ons of these cross-sec-
Ɵ ons are found in Fig. 1b.
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Some remarks of sea surface temperature varia  on in South China Sea based on MODIS data

Introduc  on

Sea surface temperature (SST) is an essenƟ al variable in 
oceanography as it represents the air-sea heat exchang-

es. In terms of physical oceanography, SST can be combined 
with other factors to study surface currents and ocean vor-
Ɵ ces. In terms of marine ecosystems, SST with chlorophyll-a 
and nutrients can be important input parameters to idenƟ fy 
upwelling, algal blooms, potenƟ al fi shing regions, biophysi-
cal processes, and marine organism distribuƟ ons (Hosoda 
et al., 2007; NEO). SST can be measured directly by sensors 
on ships and buoys, or can be inferred using remote sensing 
data. The direct measurement method allow temperatures 
from diff erent layers of the water column, including the sea 
surface to be measured. Such SST data is discrete and in-
consistent in terms of Ɵ me, space and high in terms of cost. 
Moored or driŌ ing buoys can provide conƟ nuous observa-
Ɵ ons but cannot cover the whole area. Meanwhile, remote 
sensing images can provide SST values over Ɵ me and space, 
but are infl uenced by weather factors. With these advan-
tages and disadvantages, SST from remote sensing images is 
widely applied in many fi elds, including oceanography.

In the South China Sea, seawater temperatures are used 
in the study of ocean currents, fl uid exchange and biogeo-
chemical cycles. Most studies use the reanalysed seawater 
temperature data from some centres. However, these sea-
water temperatures are limited by the temporal and spaƟ al 
distribuƟ on and low resoluƟ on for modelling marine hydro-
dynamic and biogeochemical cycles. Therefore, studying 
the characterisƟ cs of SST from MODIS images will contrib-
ute to supplemenƟ ng the data in oceanographic studies in 
the South China Sea.

Materials and Methods

Materials

MODIS-Aqua level 1A images with the resoluƟ on of 1km 
were collected from hƩ p://oceancolor.gsfc.nasa.gov for the 

South China Sea area (3oN - 24oN, 100oE - 121oE) to study 
the variaƟ on of SST during 2003-2015.

Methods

All MODIS images were semi-automaƟ cally processed on 
SeaDAS. The long-wave SST algorithm was applied using 
spectral bands 31 and 32 with wave lengths of 11 and 12 
μm, respecƟ vely (Brown and MinneƩ , 1999). To analyse the 
variaƟ on of SST in the South China Sea in the period 2003 
and 2015, the classical seasonal decomposiƟ on of moving 
average on R was used. The SST Ɵ me series was decom-
posed into trend, seasonal, and random (anomaly) compo-
nents. 

Results and discussions

Based on the monthly average SST distribuƟ on in the South 
China Sea (Fig. 1), in some regions and specifi c periods, 
SST is lower than in the surrounding areas. The waters off  
northwestern Borneo from January to March (red circle), 
the northeast of Hainan Island (green circle) and southern 
centre of Vietnam (blue circle) from June to August. This re-
sult is consistent with the results of the other studies on the 
seasonal upwelling phenomena in the area (Xie et al., 2003; 
Jing et al., 2007; Chen et al., 2012; Yan et al., 2015).

For the whole South China Sea (Fig. 2, top), the average SST 
peaked (around 30 oC) in summer (from June to August), 
and dropped to about 25.5-26.4 oC in winter (from Decem-
ber to February). The temporal SST paƩ erns of the enƟ re 
South China Sea can be diff erent in some upwelling areas. 
In the upwelling area of southern centre regions of Vietnam 
(Fig. 2, boƩ om), the average SST (area of 27km×27 km) was 
lower than in surrounding areas in summer; SST peaks were 
usually found in the early and late southwest monsoon sea-
son.

To beƩ er understand the SST variaƟ on in the South China 
Sea, the SST Ɵ me series data was decomposed into three 
components: trend, seasonal variaƟ on, and anomalies (ran-
dom) (Fig. 3). In terms of trend, there were some low peaks 
in 2005, 2008, 2009, 2011 and 2014, and high peaks in the 
summer of 2007, 2010 and 2013, and SST was increasing in
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3Ho Chi Minh City InsƟ tute of Resources Geography (VAST)
Alumni profi le:  *hƩ ps://nf-pogo-alumni.org/profi le/tpham/
                             +hƩ ps://nf-pogo-alumni.org/profi le/pminhth/
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Figure 1 - Monthly climatology of SST in the South China Sea. Upwelling regions are iden-
Ɵ fi ed in northwestern Borneo (red circle), northeastern Hainan Island (green circle) and 
southern centre of Vietnam (blue circle).

2015. In general, the monthly 
average SST fl uctuated around 
a cycle of 3-4 years: 2005-2008, 
2008- 2011 and the end of 2011- 
2014. About the seasonal am-
plitude, there is approximately 
a 4oC diff erence between winter 
and summer. The anomaly values 
were relaƟ vely small before 2008 
and high aŌ er 2008. Such chang-
es in SST might be related to the 
exit of the El Niño and La Niña 
events and mulƟ -decadal ocean 
changes. In addiƟ on, variaƟ on in 
SST could have interacted with 
hydrodynamic systems, long-dis-
tance water mass transport, and 
biogeochemical budget in meso-
scale. These SST features need to 
be further studied.
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Oceanography, 63, 267-280, 2007.
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Figure 2 - VariaƟ on of SST average 
in the whole South China Sea (top) 
and at upwelling regions in the 
southern centre of Vietnam (bot-
tom, blue circle region in Fig. 1).

Figure 3 - DecomposiƟ on of SST Ɵ me series data in the South 
China Sea during 2003-2015.
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 NANO Alumni in ac  on: Research communica  ons 

Bioluminescence in Pu  alam lagoon, Sri Lanka

Some living organisms can produce and emit their own 
light which is known as bioluminescence. Fire fl ies are 

the most common example for bioluminescence on land. 
However, marine bioluminescence is more common than 
on land and in freshwater. It seems that marine biolumines-
cence evolved independently at least 40 Ɵ mes and at least 
17 phyla have developed this ability. A remarkable diversity 
of marine animals and microbes are able to produce their 
own light, and in most parts of the ocean, bioluminescence 
is the primary source of light. Ocean bioluminescence has 
been extensively studied worldwide through the decades. 
In Asian countries, bioluminescence receives less aƩ enƟ on. 
In Sri Lanka, there is no record of bioluminescence in marine 
organisms, though there are some observaƟ ons recorded. 
So, the present research was formulated to invesƟ gate the 
extraordinary phenomenon of bioluminescence in the ma-
rine waters off  Sri Lanka. Our goal is to idenƟ fy biolumines-
cence zooplankton and their distribuƟ on around Sri Lanka. 
As part of this project, the bioluminescence within a lagoon 
was studied for six months with an addiƟ onal six months 
proposed. Although lagoon bioluminescence is as important 
and prominent as ocean bioluminescence, a limited number 
of studies have conducted on lagoon bioluminescence.  

Study area and Project ac  vi  es

Sri Lanka has hundreds of coastal lagoons. One 
of the major of these lagoons, the PuƩ lam la-
goon, is located on the west coast of Sri Lanka. 
The PuƩ lam lagoon bioluminescence was ana-
lysed during six months (December 2016 to May 
2017) to observe seasonal variaƟ ons. Six sam-
pling sites (Fig. 1) were selected and monthly 
sampling of water and net (zooplankton) were 
performed aŌ er dawn. Temperature, salinity 
and pH were also measured.  Apart from sam-
pling bioluminescence intensity, profi les were 
recorded using a recoverable bathyphotometer.  

Observa  ons 

In the lagoon bioluminescence was observed 
as blue coloured blinking lights. The lights were 

only observed when the water in the lagoon was in moƟ on. 
These light producing organisms need a mechanical trigger 
to start their chemical reacƟ on which produces biological 
light. They produce light when boats move or splash the wa-
ter or when a plankton net is dragged along the surface. It 
looks like hundreds of thousands of Ɵ ny lights. We use an 
underwater camera to take pictures just below the surface 
layer. Luckily, there were photographs of some Ɵ ny organ-
isms which glow with their own lights (Fig. 2). Zooplankton 
samples were preserved using 5% formalin and analysed 
in the laboratory. Two bioluminescent zooplankton spe-
cies were idenƟ fi ed: the Oikopleura dioica (Fig. 2) and the 
Cypridina sp. (Fig. 2). Other species present in the samples 
yet to be idenƟ fi ed.

Bathyphotometer profi les (Fig. 3) showed the verƟ cal distri-
buƟ on of bioluminescence organisms in the lagoon. Biolu-
minescence intensity peaks were observed along the enƟ re 
water column. Since PuƩ alam lagoon is a shallow ecosystem 
(e.g., the maximum sampling depth was 6m), plankton are 
well distributed through the enƟ re water column. Surface 
water samples were analysed to obtain nutrient parameters 
such as nitrate, nitrite, orthophosphate and silicate. These 
results will be used to idenƟ fy the relaƟ onship between nu-
trient parameters and bioluminescent zooplankton abun-
dances.  

Priyantha Jinadasa1*, Udeshika Wimalasiri1, 2, Chamari 
Dissanayake2

1NaƟ onal AquaƟ c Resources Research and Development 
Agency (NARA), Sri Lanka.
2Department of Zoology, University of Sri Jayewardenepura, 
Sri Lanka.
Alumni profi le:  * hƩ ps://nf-pogo-alumni.org/profi le/sjinada/

Figure 1 - Study sites in PuƩ alam la-
goon, Sri Lanka.
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The study of bioluminescence is vital: It can be used in 
various fi elds, such as medical research, where biolumines-
cence is used to idenƟ fy the locaƟ on of tumors or cancer 
cells; in agriculture for geneƟ cally modifi ed bioluminescent 
plants to monitor the effi  cient use of water; and by scien-
Ɵ sts trying to fi nd a way to answer the energy crisis using 
this 90% effi  cient light. Therefore, it is very important to 
idenƟ fy the existence and distribuƟ on of bioluminescence 
as much as possible. 

Figure 2 - Clockwise: Oikopleura dioica; 
Cypridina sp.; records of biolumines-
cence by the underwater camera

Figure 3 - Bioluminescence profi le of the 
study site.

  NANO Alumni in ac  on: Research communica  ons 

Sea turtle on the east coast of India: risk and rescue
Sanjiba Kumar Baliarsingh
Indian NaƟ onal Centre for Ocean InformaƟ on Services (INCOIS), India
Alumnus profi le:  hƩ ps://nf-pogo-alumni.org/profi le/sbaliar/

NANO: A knowledge boost up pla  orm for oceanographers 

I am a young scienƟ st working at the Indian NaƟ onal Cen-
tre for Ocean InformaƟ on Services (INCOIS) under the 

programme Satellite Coastal and Oceanographic Research 
(SATCORE). I have completed my post-graduate and doc-
toral degree in Marine Science. My research focused on 
phytoplankton ecology and ocean colour remote sens-
ing. I have devoted a good Ɵ me of my research career 
to studying the planktonic system of the north-western 
Bay of Bengal. Under an Indo-US collaboraƟ on, my pre-
sent research is directed on the bio-opƟ cal study of epi-
sodic algal bloom events in the northern Arabian Sea. 

Regarding my journey with NF-POGO and “NANO” unƟ l 
now, I will describe it by walking down memory lane! The 
fi rst Ɵ me I encountered NF-POGO was in 2012 from the 
regional training circular fl oaƟ ng on INCOIS website. The 
training was on “The ApplicaƟ on of ocean colour remote 
sensing in Primary ProducƟ vity and Ecosystem Modeling”. 
During that period, I was pursuing my doctoral degree at 
the Department of Marine Sciences, Berhampur Univer-
sity, India. I found the themes of the training well aligned 
with my doctoral research. I applied and was selected to 
parƟ cipate in the training programme. During the three 
week programme, I interacted with Prof. Trevor PlaƩ  and 
Dr. Shubha Sathyendranath, eminent scienƟ sts of ocean 
colour research. Their lectures on ocean opƟ cs and primary 
producƟ vity were very useful for me. As part of the training 

programme, I learnt operaƟ ve skills in 
ocean colour data processing soŌ ware 
SeaDAS. The pracƟ cal session with hands-on exercises on 
hyperspectral radiometer operaƟ on, bio-opƟ cal analyses 
and primary producƟ vity measurements were very helpful 
in clearing up doubts and learning advanced techniques. 
Overall, the training was a booster for my doctorate re-
search. During this programme, I was exposed to the “NANO 
Network” and registered myself in this family. The training 
bonded all the parƟ cipants together as life Ɵ me friends. 
Since then, we frequently share our views on research 
acƟ viƟ es and solve research issues with mutual support. 

In 2014, I completed my doctoral degree and joined IN-
COIS as a project scienƟ st under SATCORE programme. In 
this programme, I am involved in biogeochemical stud-
ies of Indian coastal waters. Towards the end of 2014, 
the NF-POGO announced a regional training programme 
on “Phytoplankton bio-opƟ cal variability: applicaƟ on to 
the study of coastal systems” at University of Baja Califor-
nia, in Ensenada, Mexico, during 19 January to 6 February 
2015. During that Ɵ me, INCOIS was in process of acquir-
ing an HPLC system for phytoplankton pigment analysis. 
The training was aimed at imparƟ ng hands-on pracƟ cal 
knowledge on chromatographic analysis. Therefore, I ap-
plied for this programme. I was fortunate enough to get 
the applicaƟ on edited and endorsed by Prof. Trevor PlaƩ  
who was then at INCOIS for a workshop. NF-POGO support-
ed my travel and accommodaƟ on in Mexico. The lectures 
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and pracƟ cal demonstraƟ ons by experts from diff erent 
parts of the globe were very benefi cial. The 
chromatography session was especially use-
ful. The off -classroom acƟ viƟ es, such as the 
group lunch, dinner and weekend ouƟ ng, 
facilitated all parƟ cipant to exchange their 
views and share research experiences. The 
experience with co-parƟ cipants and faculƟ es 
in and out of the classroom was invaluable 
and unforgeƩ able. The hospitality and friend-
ly atmosphere created by NF-POGO never let 
me feel for a moment that I was at the other 
side of the globe. I carried the knowledge im-
parted by the faculƟ es and the friendships to 
my home country. In a nutshell, it seems like 
yesterday that I met and spent moments with 
some members of the “NANO” family in Mexico. The train-
ing experience helped me a lot with chromatography work 
at INCOIS. In recent years, I have also been privileged to get 
support from the “NANO” family when wriƟ ng research pa-
pers and have published two manuscripts in peer reviewed 
journals with “NANO” co-authors. 

In general, direct and indirect support of NF and NANO 
helped me in shaping my research career and to understand 
the ocean with recalibrated eyes. Wholeheartedly, I thank 
NF-POGO for extending all the opportuniƟ es and providing 
a space in the “NANO” family.

Sea turtle on the east coast of India: risk and rescue 

During my doctoral research period at Berhampur Univer-
sity, Odisha, I was involved in the rescue of hatchlings of 
vulnerable Olive Ridley sea turtles (Lepidochelys olivacea). 
It is important to menƟ on here that the Olive Ridley rook-
ery at the Ganjam coast, Odisha state, is one of the major 
“arribada” sites (mass arrival locaƟ on for nesƟ ng) in the 

world. The migraƟ on of these repƟ lian guests to this par-

Ɵ cular pocket of the Indian coast for breeding and nesƟ ng 
is a yearly phenomenon. In general, the turtles stay dur-
ing November-May in the coastal waters of this site, while 
mass nesƟ ng happen between January and on the beach. 
AŌ er the incubaƟ on period, the hatchlings come out of 
their egg chambers and fi nd their way to sea usually during 
the night. The arƟ fi cial illuminaƟ on from coastal establish-
ments during seaward movement of hatchlings disorients 
these creatures and keeps them away from the sea. This 
disorientaƟ on results in the death of the hatchlings due to 
dehydraƟ on, entanglement in the creeping vegetaƟ on, and 
predaƟ on by feral dogs. During 2007-2013, along with other 
socio-environmental workers, I was involved in the rescue 
of the disoriented hatchlings and ensured their safe passage 
to the sea. Apart from this, I tried to build environmental 
awareness in civil society on the uniqueness of this episodic 
extraordinary biological phenomenon in the Ganjam coast, 
safety of this migratory guests, safe nesƟ ng and safe return 
of hatchlings to the sea. 

Credits: L Krug

Sanjiba rescuing turtles 
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In loving memory of 

Helen Soares de Souza
It is with deep sadness that we communicate the pass-

ing of Helen Soares de Souza, recently graduated from 

the NF-POGO Centre of Excellence at the Alfred 

Wegener Institute (2016-2017). Helen, a marine biolo-

gist from Brazil, was an enthusiastic young researcher 

with a passion for travelling and for life. Our 

hearts go out to her husband and family. 

Th e NANO family leaves here a trib-

ute to her memory. 

(1985-2017)
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My sister Helen! A dictionary of words will never be enough to fi ll the empty 
space that you left since the tragedy. You are not speaking to us anymore, but 

you are present and looking at us maybe so close, but surely so far. I will not be 
able to speak to you anymore, or listening your voice which was always saying 

courage to me, but I’ll keep from you the memories of a lovely friend, a sister, a 
person with great heart and kind soul. In our last long talk that we had in the 

summer school in Lauenburg (Germany), you did not stop to encourage me or 
to show me your love towards everyone. In that way, you taught me how to take 

care of people. Your heart was so beautiful. Th e science for you was something 
that you cherished a lot, and you showed us your interest about it. You were a 
model in the assistance and help. Dearest sister, your qualities and works are 

unquantifi able.  You will forever remain in my heart. Go and rest in peace. May 
your soul rest in peace. When I see life, I will always think about you because 

you loved it and you knew always how to enjoy it. Rest in peace my sister, rest in  
peace my friend. Go and rest in peace, dear. 

Your sister and friend, 

Babette Christelle Tchonang 

It was the beginning of the German winter when you 
evolved in my new circle of ten jewels. I was so much ec-

stasied when I got introduced to you. You were so amiable, 
social and graceful that I could not think of parting from 
my family for the fi rst time. How could I forget the bik-

ing, cooking, playing UNO and Volleyball with you? In my 
POGO family, you were one of the best friends with whom 

I used to share my happiness and sorrows. Helen, it is you 
with whom I have tons of good memories. I was totally 

numb when I started to show the boldness by writing this. 
Who says you leave the world? You will be here, in my heart 

and the POGO family as well.

Md Masud-Ul-Alam 

Helen was a person who was enjoying living life. It was like 
she was living every second of it. She was such a warm and 

friendly POGO-mate always ready to help her friends in 
any way she could. It was too early for her to say goodbye to 

this world. I hope her soul rests in peace!

Forough Fendereski

I will never forget you my dear friend. I will miss you. 
Obrigado for everything!

Onur Karakus

Ten month is a short period in a life but it was enough to 
mark mine when I encountered such a beautiful soul as 

Helen Soarez de Souza. I discovered a lovely, generous and 
cheerful woman, living her life thoroughly. I lost a colleague, 

a friend, a family member, a sister in heart. She went for a 
new journey but a part of her will remain in the hearts and 

memories of those who got to know her.

“Th e beauty of death it is the presence. Th e dead are invis-
ible, but they are not absent” Victor Hugo

Sonia Gueroun
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Scien  fi c events announcements

For more opportuni  es in Ocean Sciences visit h  p://www.nf-pogo-alumni.org/Opportuni  es

Have any opportunity you would like to announce here? Contact lilian.krug@nf-pogo-alumni.org

Marine ecosystem assessment for the Southern Ocean
Hobart, Australia
9 – 13 April 2018

The themes addressed during the conference will facilitate contribuƟ ons from the AntarcƟ c and Southern Ocean marine sci-
ence community to the 6th Assessment Review (AR6) of the Intergovernmental Panel on Climate Change (IPCC), the IPCC Spe-
cial Report on the Ocean and Cryosphere in a Changing Climate (SROCC), and recent iniƟ aƟ ves to assess status and trends in 
global ocean ecosystems. 

Deadline
15 Dec 2017

Contact: via website
hƩ ps://ace-crc-fyw3.squarespace.com/

50th Interna  onal Liege Colloquium on Ocean Dynamics
Liege, Belgium

28 May – 1 June 2018

We welcome abstracts in the study of the ocean using long-term datasets, based on in situ data, remote sensing data, model 
simulaƟ ons and reanalyses. Works that evidence the importance of maintaining in Ɵ me the in situ and remote sensing datasets, 
and review studies that provide a perspecƟ ve of the advancement of science during the last decades using these long-term 
datasets are also welcome.

Deadline
19 January 2018

Contact: Via website
hƩ p://labos.ulg.ac.be/gher/home/colloquium/colloquium-2018/

3rd Open Science Symposium on Western Pacifi c Ocean Circula  on and Climate
Qingdao, China
8 - 10 May 2018

This symposium will provide a forum for oceanographers, meteorologists and climate scienƟ sts to exchange recent progresses 
in their study of the WPO circulaƟ on and climate and its generality/diff erence with other oceans, marine biogeochemistry and 
ecosystem, their variability, changes and impacts, to explore opportuniƟ es for internaƟ onal scienƟ fi c collaboraƟ on, and to 
promote inter-disciplinary study in the WPO. It will be an excellent opportunity for early career scienƟ sts and students to show-
case their research and gain internaƟ onal exposure. 

Deadline
15 February 2018

Contact: npoce@qdio.ac.cn 
hƩ p://oss18.csp.escience.cn/dct/page/1

IV Interna  onal Conference on El Niño Southern Oscilla  on: ENSO in a Warmer Climate
Guayaquil, Ecuador

16 - 18 October 2018

The main goal of the conference is to review the progress on the science of ENSO with a focus on examining the range of ENSO 
“fl avours” (especially in regard to the longitudinal variaƟ ons of warming), assess the existence of possible, and disƟ nct precur-
sors to the diff erent fl avours, and examine how the diff erent oceanic and atmospheric processes that drive the diff erent ENSO 
fl avours and impact their predictability would vary in a warming world.

Deadline
30 April 2018

Contact: enso2018@clivar.org
hƩ p://www.ensoconference2018.org
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