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Overview 
 

The Arctic is rapidly changing, with extreme summer 

sea ice minima now transitioning to a seasonally open 

ocean. Thinner ice from a warming planet, changes in 

the seasonal dynamics of sea ice flow and associated 

changes in ocean circulation together are influencing 

benthic biological communities, resulting in changes in 

the quality and quantity of carbon delivered to the 

ocean seafloor. 

 

This research will explore changes in the organic 

carbon delivered to the ocean seafloor in the Barents 

Sea and will identify if these changes are leading to 

reductions or increases in carbon storage. This has 

global implications as the climate-ocean seafloor 

feedback has the potential to exacerbate, or moderate 

climate warming.  

 
Fig 1: Sea ice in the Barents Sea 2017 

 

 

These changes are also biologically relevant, as 

changes in seasonal ice dynamics affect light 

penetration and ocean circulation, changing the 

composition and abundance of species, affecting the 

quality and quantity of carbon ultimately deposited at 

the ocean seafloor. This project is aligned with both 

the Carbon & Nutrient Cycling and Global 

Environmental Change IAPETUS research themes. 

 
Methodology 
 

This project will combine the geochemical analyses of 

sediment cores along changing sea-ice gradients in the 

Barents Sea, with the chemical analyses of the seafloor 

from both trawls and ongoing manipulative laboratory 

experimentation.  This will help to better constrain 

and quantify the origin and subsequent transformation 

of carbon at the seafloor and its burial in the 

sedimentary record. 

 

The student will join summer cruises aboard the RRS 

James Clark Ross, together with members from the 

Changing Arctic Ocean Seafloor (ChAOS) NERC 

funded consortium. These cruises are unique in that 

they combine both sedimentary geochemists with 

benthic biology, enabling links between the 

sedimentary record and species composition and 

abundance to be quantified. 

 

Coring locations will be selected that span 

representative Arctic sea shelf habitats that intersect 

the ice-edge along a North-South transect (30 

degrees East) in the Barents Sea. Sediment cores up  
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to a depth of ~40 cm will be analysed for a variety of 

organic geochemical parameters which seek to 

quantify the transformations of organic matter (e.g. n-

alkanes, n-alkanols, n-alkanoic acids), but also track 

sea ice retreat (e.g. Highly branched isoprenoid (HBI) 

alkenes) using GC-MS.  

 

 
Fig 2: Sediment cores from the Barents Sea (2017) 

 

We additionally propose to examine the ocean 

seafloor for lignin, tannins and other phenolic 

molecules which can be terrestrial in origin. This is 

especially important as although changes in sea ice can 

have effects locally, wider scale variations in ocean 

circulation, can change the selective entrainment of 

terrestrial material, influencing the deposition of 

bioavailable or recalcitrant material to sea shelf 

habitats. Analytical pyrolysis with combined gas 

chromatography–mass spectrometry (pyrolysis-

GC/MS) is a powerful tool for the molecular 

characterization of sediments and allows analysis of 

macromolecular structures that are not amenable 

with normal GC/MS. Even more detailed information 

can be obtained with thermally assisted hydrolysis 

with methylation (THM) in the presence of 

tetramethylammonium hydroxide (TMAH). THM 

provides information on (poly)phenolic components 

of the OM by derivatisation/protection of functional 

groups. 

 

Specimens from ocean seafloor trawls and 

manipulative laboratory experimentation will be 

analysed for fatty acid composition, the degradation 

products of which will subsequently interpreted in the 

sedimentary record. By unpicking the biological 

contributions of carbon from benthic organisms to 

the ocean seafloor it will be possible to interpret how 

organic carbon sequestration may change under 

varying ocean-climate scenarios. 

 

 
Fig 3: Sea star from the Barents Sea (2017) 

 

Due to the presence of an integrated team of 

modellers on the wider NERC ChAOS consortium, 

data generated by the student has the potential to 

inform sedimentary deposition and recycling models, 

which will be unscaled to future regional modelling 

and climate scenario building. 

 

 
Timeline 
 

Year 1 

 Literature review 

 Multi-coring & benthic biology fieldwork 

aboard RRS James Clark Ross (JCR) in the 

Barents Sea 

 Collation and interpretation of sea ice satellite 

data to interpret regions of key change 

Year 2 

 Molecular analyses of sediment cores along 

varying sea ice gradient 

 Molecular analyses of benthic biological 

specimens from cruise trawls and benthic 

community structure experiments Molecular analyses 

 Carbon and nitrogen analyses  

 Continuation of multi-coring and benthic 

biology fieldwork aboard the RRS JCR in the 

Barents Sea 

 Paper 1 

 

Year 3 and Year 4 (6 months only) 

 Statistical analyses on geochemical datasets 

 Disseminate knowledge to international 

conference.  

 Paper 2 

 Thesis 

 Paper 3 

 



  

 

 

 
Training & Skills 
 

Training is fundamental to the development of 

postgraduate research students and, together with the 

DTP, University and School we provide a substantial 

training programme. Priorities for training are 

determined from the ‘Training Needs Analysis’ carried 

out in the initial supervisory meeting with the student.  

 

School training in (a) research skills and techniques 

and (b) research environment are provided through 

three mechanisms: (i) a programme of MSc taught 

modules; (ii) internal training ‘workshops’ that focus 

on key geochemical research skills and techniques; (iii) 

input from supervisors.  

 

Students receive instruction in data collection and the 

scientific method, contextualizing and problematizing 

research in biogeochemistry, planning for field- and 

laboratory work, and team and group working in 

biogeochemistry. Assessment of students in this 

module is formative. There is also extensive generic 

training offered by Newcastle University.  

 

Research training continues through the second and 

third years, and is based around a number of themes: 

Recognition and validation of problems; 

Demonstration of the original, independent and 

critical thinking, and the ability to develop theoretical 

concepts; Knowledge of recent advances within 

research field and in related areas; Understanding 

relevant research methodologies and techniques and 

their appropriate application within research field; 

Ability to analyse and critically evaluate findings and 

those of others; and Summarising, documenting, 

reporting and reflecting on progress. 
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