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SUMMARY 
 

Scientific Project: Atlantic Crossing from Port Bremerhaven (Germany) to Cape Town Table Bay 
Harbour (South Africa) 

Expedition timeframe: 17 November to 17 December 2017 

Vessel description: Russian Research Vessel (R/V) Akademik Tryoshnikov 

Voyage Initiator: Polar explorer and Swiss philanthropist Dr Frederik Paulsen 

Coordinating Institute: The newly created Swiss Polar Institute, entity founded by the 
École Polytechnique Fédérale de Lausanne (EPFL) 

Scientific Coordinators: Prof Philippe Gillet, EFPL Vice-President for Academic Affairs 

Chief Scientist: Dr Roland Proud, postdoctoral fellow at the University of St Andrews (UK) 

Project Conveners: Marcel du Plessis (UCT), Thalia Henry (UCT) and Manon Frutchi (EFPL) 

 

 

PARTICIPANTS 
 

Q: Tell us a bit about yourself and research work at IMAS 

AC I started my PhD at UTAS in November 2015, and have been looking 

at internal waves and small-scale mixing in the southeast Indian 

Ocean using data collected from the EM-APEX floats. Turbulent 

mixing plays an important role in large-scale oceanic processes like 

overturning circulation. Our current state of knowledge on mixing in 

the ocean is limited due to lack of enough high-resolution 

observations to resolve them. The goal of my project is to 

demonstrate how EM-APEX floats can be an efficient means to 

resolve internal waves and the mixing caused when they break. I 

earned my bachelor’s degree in Aeronautical Engineering from the 

Aeronautical Society of India (AeSI) in 2012. For the completion of my 

master’s degree, with the Indian Institute of Technology (IIT), my 

research project focused on the variability of sensible heat flux over 

the Bay of Bengal and its connection to Indian Ocean Dipole. 

IMAGE 1 | ASHER RIAZ (AR), AJITHA CYRIAC 
(AC) AND BELLA BLANCHE (BB), PHD 
STUDENTS WITH IMAS/ARCSSS AND ACE 
MARITIME UNIVERSITY 2016 PARTICIPANTS  
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AR I am a PhD candidate, working towards the completion of my doctoral degree in Physical Oceanography with UTAS. 

My current project is about the representation of eddies in ocean models. Eddies are essentially related to large-scale 

ocean dynamics and small-scale turbulent mixing as well. My goal is to include the mechanisms that are currently 

missing in coarse resolution non-eddy-resolving ocean models by means of improved parametrization. This will 

advance our understanding of the oceans and improve the accuracy of the projected future climate states. Prior to 

joining IMAS, I completed my bachelor’s degree in applied physics in Pakistan and earned my master’s degree in 

Environmental Physics in Germany. 

BB I was 7-years into a quantitative finance career, when I decided to take a detour into climate science research training 

and have been welcomed at IMAS as a PhD student since February 2016. I study the Antarctic deep ocean freshening 

and warming trends observed over the past decades. In transferring vast amounts of heat and also locking in a 

significant amount of carbon dioxide from the atmosphere into the surrounding oceans, this lower limb of the 

Southern Ocean overturn is a key driver of our climate system. My work involves gathering the results from computer 

simulated finite-volume flow approximation algorithms for the 5th phase of the Coupled Model Intercomparison 

Project (CMIP-5) and analysing their relation to the budgets of freshwater and heat fluxes associated with the Antarctic 

sea-ice formation, export and melt. By bringing about a detection and attribution study of human fingerprints in the 

Southern Ocean salinity distribution patterns, my research will contribute to the effort that addresses robustness and 

uncertainties in projecting climate-change and global warming impacts on the Antarctic environment. 

 

Q: What opportunities has the ACE Maritime University offered you?  

A ACE Maritime University or Leg Zero was a unique opportunity to acquire an effective form of vessel-based tertiary 

education in conjunction with data collection protocols and methods. Another interesting aspect of this 

multidisciplinary research expedition was the possibility offered to make a connection with specialists in the marine 

research field, collaborate with peer research students, exchange ideas and contribute to finding solutions to shared 

international concerns. This along with many hours immersed in oceanographic data, meant that as an aspiring 

research scientist, we felt really involved in marine science research. 

 

Q: What was the ACE Maritime University voyage track?  

AR: The Swiss contributors and voyage’s sponsor Dr Frederik 

Paulsen, provided a rare and exciting opportunity to 

selected research students in maritime and environmental 

sciences, hailing from the various ACE partnered-countries, 

including South Africa, Australia, Norway, the United 

Kingdom, France, Switzerland, and the Russian Federation, 

to take part in the transit voyage of the Antarctic 

Circumnavigation Expedition  – also referred to as ACE Leg 

Zero – between Bremerhaven (Germany) and Cape Town 

(South Africa) from where ACE Leg One was to depart 20th 

December 2016. 
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ATLANTIC CROSSING 

OF THE ANTARCTIC 

CIRCUMNAVIGATION 

EXPEDITION PROJECT  
 

PROLOGUE 

From marine biology to climatology, scientific teams 

from all over the world have been brought together for 

an unprecedented 3-month round trip of the 

southernmost continent: Antarctica. 22 polar studies 

were selected for this Antarctic Circumnavigation 

Expedition (ACE), all fundamental for a better 

understanding of Antarctica’s ecosystem. As the R/V 

Akademik Tryoshnikov made its way on the 19th 

November 2016 from Port Bremerhaven to ACE official 

departure point in Cape Town, forty-nine-strong 

research students in maritime and environmental 

sciences, including five from Australia (three of which, 

us from IMAS UTAS) were offered the opportunity to 

glean hands-on experience and assist a total of sixteen 

scientists onboard the polar vessel to prepare their 

instruments and experiments in view of the expedition. 

During this transit voyage – referred to as Leg Zero – the 

students also undertook an intensive theory-oriented 

coursework and engaged in practical assignments. 

 

IMAGE 2: GETTING READY FOR DEPARTURE AT PORT 
BREMERHAVEN, GERMANY. PHOTO COURTESY OF VICTORINE 
SENTILHES, ACE FOUNDATION.  

 

TRAINING PROGRAMME 

Leg zero of ACE was aimed at educating and building 

relationship among the participating students. The 

monitoring activities undertaken were concerned with 

air-sea interaction (Switzerland), plastic microplastic 

pollution (Italy), changes in the ocean’s capacity to 

absorb carbon dioxide and the evaluation of the carbon 

storage capacity in seabed organisms (UK), understand 

the survival strategy of plankton and testing the 

biodiversity of marine refugia (Australia), changes in the 

sea-air inter-related mechanisms and profiling the 

microbial community (Czech Republic), conductivity-

temperature-depth (CTD) data collection, looking at 

nitrogen fixation and dimethylsulphide (DMS) 

production by incubation and filtration of sea water 

samples (Australia) to name only a few of the projects. 

FIRST 48 HOURS ON BOARD  

On the day of departure, Saturday 19th November 2016 

at 3pm, all of us onboarding the research vessel 

underwent a common ASP Seagoing induction that was 

conducted by Vladimir, 2nd Ch. Officer and 3rd Mate 

Sergei. We were instructed on the prohibited and 

restricted areas on the ship, how to prevent and report 

fire or a fall overboard, also how to dress and what to 

take at the assembly stations in case of an emergency. 

A briefing on the practical aspects of the Maritime 

University followed.  

Our 49-strong research student crew from 14 different 

nationalities set out from Port Bremerhaven, Germany 

at approximately 10pm. Our 24-hr stretch through the 

North Sea to Portsmouth, South England was pretty 

rough due to a stormy weather, and most of us kept to 

their respective cabin most of the following Sunday. 

FOLLOWING 3 DAYS AT SEA 

By Monday, everybody had recovered enough, and a 

timetable for the forthcoming days set out for us to 

follow. Breakfast was served between 7:30 and 8:30 am.  
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Our 1st 9:00 am lecture was an introduction to marine 

debris and plastiphere by Dr Giuseppe Suaria from the 

S. Teresa Centro for Maine Environment (Italy). After 

lunch (11:30 am to 12:30 pm), we gathered to the mess 

starboard where each ACE student gave a brief 

presentation highlighting their past and current 

research projects and personal interests as well.  

We docked in Southampton at 3:30pm. Followed a 

hectic couple of hours to clear custom/immigration. 

The following Tuesday was mainly dedicated to 

refueling: last minute grocery shopping was done, final 

equipment and personnel picked up. 

 

 
IMAGE 3: THE AKADEMIK TRYOSHNIKOV IS NAVIGATING MORE 
TRANQUIL WATERS ON SUNDAYS 20T H NOVEMBER 2016. PHOTO 
COURTESY OF VICTORINE SENTILHES, ACE FOUNDATION.  

We departed Southampton Harbour a little bit after 

dinner (scheduled between 7:30 and 8:30 pm) through 

the scoured English Channel (French: La Manche; 

English: The Sleeve) and along the east coast of the UK. 

International regulations require that all members of 

the expeditiona and crewa are to take part in a drill, 

which took place Wednesday 23th November at 5pm. 

Seven short blasts and one long were given by the ship 

alarm system and people dispatched between the two 

dedicated assembly stations. This safety drill was an 

opportunity to get ourselves familiarized with the 

energency procedures onboard the vessel. We followed 

the instructions given by the liferafts on how to enter 

and behave in a lifeboat. 

 

 
IMAGE 4: THE VESSEL SAFETY DRILL. PEOPLE WHOM CABIN 
WERE ON THE PORT SIDE WERE DIRECTED TO THE LIFE BOAT 2. 
PHOTO COURTESY OF VICTORINE SENTILHES, ACE FOUNDATION.  

 

SCIENTIFIC ACTIVITIES 

We past Gibraltar on Saturday 26th November, ahead of 

a storm wearing off the coast if Portugal. By the end of 

that first week onboard Akademik Tryoshnikov we had 

all adjust to a relatively tight schedule. The academic 

programme for the remainder of the cruise entailed 

daily lectures: two in the morning on physical and 

operational oceanography respectively, and a third in 

the early afternoon generally conveyed by one of the 

guest research scientists onboard.  

 
IMAGE 5: DR PASCAL GRAF (SWITZERKLAND) INVESTIGATES AIR-
SEA MIXED LAYERS’ PROCESSES AND INTERPLAY TO BETTER 
QUANTIFY WEATHER EVENTS (PRECIPITATION, STORMS, FOG 
AND EVAPORATION). PHOTO COURTESY OF AN ACE STUDENT.  

 

Student and group presentations of current or past 

research projects would start at 2 pm. The rest of the 

day was organized depending on the weather 

conditions: either deck activities and/or practical from 

4pm. Every other day, also, students were expected to 

work through the lecture materials and handout the 

designated assignment by 9:00 am on the following day. 

 
IMAGE 6: STUDENTS WORKING THOUGH THE LECTURE 
MATERIALS. PHOTO COURTESY OF AN ACE STUDENT.  
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Knowledge of the Atlantic Ocean properties is 

important to understand its influence on Earth’s ocean 

global conveyor belt that moves heat and carbon across 

the globe. Ship-based measurements are one way of 

gaining insights into the ocean seawater properties and 

currents. CTD were deployed during our transect south 

crossing both the North and South Atlantic sectors 

between Mauritania and South Africa (~30N to 30S). 

 
IMAGE 7: SAMPLING AT EACH CTD STATION ALONG THE WAY 
PILOTED FROM THE RV AKADEMIK TRYOSHNIKOV. 

The sampling at each CTD station along the way was 

carried out twice daily, first thing in the morning in the 

top 200 m and in late afternoon in the upper 1000m. 

One of our assignments was to plot the temperature, 

salinity, fluorescence (or chlorophyll, which indicates 

the level of productivity), oxygen and 

photosynthetically active radiation (or PAR that is 

influenced by the angle of the sun and smoothness of 

the sea surface) sections from all collected CTD profiles 

and provide some insight of what we were observing 

from the data. 

 
IMAGE 8: ACE MARITIME UNIVERSITY TRACK AND LOCATION OF 
THE CTD DEPLOYMENTS IN THE EAST ATLANTIC OCEAN REGION 
BETWEEN 19T H NOVEMBER AND 11T H DECEMBER 2016. DEPTH 
OF EACH DEPLOYEMNT IS INDICATED BY COLOUR GRADIENT 
SHOWING THE OVERALL ALTERATION BETWEEN DEPLOYMENTS 
AT 1000M AND 200M. SOURCE: BELLA BLANCHE, ACE STUDENT 

 

 
IMAGE 9: MAP OF FLUORESCENCE AND OXYGEN ACROSS THE 
LATITUDINAL GRADIENT ABOVE 400M DEPTH USING OCEAN 
DATA VIEW. SOURCE: ANA CRESWELL,  ACE STUDENT 

We brainstormed in groups on explanation into the 

variations of PAR depths to understand light 

penetration in the various regions of the East Atlantic 

Ocean. We compared the deep chlorophyll maximum 

with the oxygen tracer, trying to balance out the 

relationship with depth between the two parameters. 

Finally, we provided a summary of the key findings and 

gave recommendations for future work. 

 

RESEARCH SIGNIFICANCE 

The densest water masses of the global oceans form in 

the North Atlantic and the high latitudes of the 

Southern Ocean. They drive Earth’s large scale conveyor 

belt that regulates our weather whilst limiting 

anthropogenic warming of the planet. Ascertain the 

inter-related mechanisms of change in the global bio-

geo-physical ocean environment constitutes one of the 

many aspects of climate science research that can only 

be revealed through exploration and digital computing. 

By combining practical field work with modern 

technologies, ACE Leg Zero (or Maritime University) was 

for us, students and aspiring research scientists, a 

unique opportunity to acquire an effective form of 

vessel-based tertiary education in conjunction with data 

collection protocols and methods. Another interesting 

aspect of this multidisciplinary research expedition was 

the possibility offered to make a connection with 

specialists in the marine research field, collaborate with 

peer research students, exchange ideas and contribute to 

finding solutions to shared international concerns. 
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IMAGE 10: DR MARIE SABACKA (CZECH REPUBLIC) IS WORKING 
US THROUGH THE EXPERIEMNTATION PROCESS WHEREBY 
PARTICLES AND MICROBES IN THE AIR ARE COLLECTED. PHOTO 
COURTESY OF IVO, ACE STUDENT.  

EQUATOR CROSSING HIGHLIGHTS 

As we reached the Inter Tropical Zone, where the 

equatorward trade winds of the two hemispheres 

collide, the ambient are outside became particularly 

warm and humid with a very high total energy content.  

 
IMAGE 11: WATERSPOUTS FORMATIO N OFF THE AFRICAN COAST 
ON THE 2ND DECEMBER 2016. SOURCE: ACE FOUNDATION 

A definitive highlight was to witness five (at once) 

waterspouts formation off the African coast on the 2nd 

December 2016. Some local disturbance lifted the 

moist air mass high enough over the clouds breaking 

through the upper layers of the atmosphere and 

forming these ‘hot’ towers up the tropopause. 

 

 
IMAGE 12: HALLOWED MARITIME TRADITION. WE ATONED FOR 
ALL OUR SINS, SO THAT KING NEPTUNE ALLOWED US SAFE 
PASSAGE ACROSS THE EQUATOR. SOURCE: ACE FOUNDATION 

 

The Equator crossing feast that followed 3 days later 

(mid-cruise), was another memorable experience, 

which we are unfortunately not at liberty to disclose. 

We have sworn to secrecy and cannot discuss the 

particulars of this centuries-old ceremony. 

EPILOGUE 

Most of our time as research students has been spent, 

so far, on a computer analysing and/or modelling 

oceanographic data and looking how the deep ocean 

has changed with time. We gained during ACE Leg Zero 

hands-on experience using some of the best 

instrumentation we have for repeated and high 

resolution systematic sampling of the ocean and air 

above. We all three really enjoyed doing this scientific 

expedition. Calibrating, assembling and modifying each 

instrument to ensure the collection of accurate data is 

a lot of hard work. But it also a memorable experience 

and can be great fun. Some moments, however, were 

more nerve-wracking than others, such as during the 

calibration of the ship echo-sounder. An entire day 

trying and being unsuccessful … until finally, it came 

around. 

Many people contributed to the success of this voyage. 

For operational and shipping support, thanks to all 

those at the ACE Foundation who worked hard to 

develop the project and facilitate our effective and 

efficient integration. For science support, thanks to all 

the scientist and support staff on the voyage who 

contributed to every facet of the scientific achievement 

of the expedition. Particular thanks are due to the 

voyage management team for the tireless work prior to, 

during and after the Maritime university ended and to 

all the excellent and professional crew of the RV 

Akademik Tryoshnikov.  

 
IMAGE 13: PERFECT SUN SETTING OVER CALM SEAS. SOURCE: 
ACE STUDENT 
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