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Polar Regions Matter
in Our Climate Crisis 

Malaysian International Seminar on Antarctica (MISA) is 
a series of biennial event which gathers researchers from 
different continents to share findings and experiences in 
polar research and also provides the platform for our 
scientists to strengthen existing working relationship and 
forge new collaborations. MISA also provides 
opportunities for local researchers and students who are 
interested in pursuing their career in polar sciences, 
especially researches pertaining to global issues such as 
climate change and global warming. The theme of MISA9 
is ‘Polar Regions Matter in Our Climate Crisis’. The 
program includes sessions on Policy and Governance, 
Biological Sciences, Physical Sciences as well as two 
concurrent workshops. The keynote speaker for MISA9 is 
Prof. Dato Dr. Azizan Abu Samah who is from University of 
Malaya, followed by three plenary speakers namely 
Assoc. Prof. Dr. Daniela Liggett (University of Canterbury 
in Christchurch, New Zealand), Prof. Dr. Satoshi Imura 
(National Institute of Polar Research, Japan, and Dr. 
Thomas Bracegirdle (British Antarctic Survey).

The first workshop is on Tropical Antarctic Teleconnections 
(TATE) with the theme: Teleconnection: Linking polar to the 
tropical region will be held on the 25 October 2021. The 
workshop aims to enhance understanding of advances in 
research on tropical–polar teleconnections and review our 
current understanding of the processes linking the tropics to 
Antarctica, which are not well understood yet critical to the 
future trajectory of the Antarctic climate. The speakers for 
this workshop are Prof Ryan Fogt (Ohio State University), 
Prof Francisco Eliseu Aquino (Universidade Federal do Rio 
Grande do Sul) and Dr Seong-Joong Kim (Korean Polar 
Research Institute).

The second workshop entitled “Transcriptomic Analysis 
of Polar Fungi: Applications of NGS and Methods of 
RNA-Seq Analytics for Climate Change Studies”. This 1 
Day Online workshop will focus on de novo and reference 
genome analysis pipelines. For both the pipelines, the 
speakers will demonstrate how to analyse step by step 
the raw data, conduct data filtering, check for Quality 
Control (QC), assemble the transcripts, annotate the 
identified unigene and to analyse differential gene 
expression. This workshop is designed for 
bioinformaticians, biologists, biomedical researchers and 
postgraduate students. The speakers for this workshop 
are Assoc. Prof. Dr. Teoh Teow Chong and Dr. Mohammed 
Rizman Idid (both from University of Malaya).

Following the Annual General Meeting of the Asian Forum 
for Polar Sciences (AFoPS), there will be an AFoPS 
Webinar entitled “Opportunities and Capacity Building” 
which will be held on 25 October 2021. This webinar, 
planned as the online sharing session, is to introduce the 
available opportunities and capacity building, i.e., 
fellowship, scholarship, training, visiting scientist 
program and any collaboration.

MISA9 is jointly organised by the Yayasan Penyelidikan 
Antartika Sultan Mizan (YPASM), the National Antarctic 
Research Centre, Malaysia (NARC), and Universiti 
Teknologi MARA (UiTM) supported by the Ministry of 
Environment and Water (KASA). We hope that the papers 
presented and shared data can be used towards the 
common good by creating mitigation measures, policy 
implementation, and international cooperation and 
networking.
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Selamat Datang! Welcome to all participants of the 9th 
Malaysian International Seminar on Antarctica (MISA9). 
This year’s online event aims to discuss scientific and 
technical advancements, laws, and regulations linked to 
polar research, climate change, and global sustainability. 
The information shared here will help create alliances 
with polar research specialists, and promotes 
international collaborations in polar research.

Aside from accelerating sustainable resource use, 
conserving and restoring the environment, and providing 
economic and social advantages, polar research has the 
potential to benefit humanity profoundly. Eventhough our 
polar regions are located in the furthest reaches of the 
planet, what happens there undoubtedly affects everyone. 
Uncovering the inner workings of our planet, particularly 
how ever-increasing human demands impacts it, is 
certainly one of the most formidable challenges facing 
science today.

As we embrace the inevitable shift to digitalising in a 
world beyond COVID-19,  I would like to wish participants 
an engaging and productive event. I thank the organising 
committee from Universiti Teknologi MARA (UiTM) and 
our fellow collaborators from the Ministry of Environment 
and Water (KASA), Yayasan Penyelidikan Antartika Sultan 
Mizan (YPASM) and the National Antarctic Research 
Centre (NARC) for their involvement in seeing this event 
come to fruition.

I look forward to UiTM and MISA’s continued 
contributions in ensuring future-oriented solutions are 
delivered to address issues concerning Antartica and 
what this would mean for the community at large.
Thank you.

Professor Ts. Dr. Hajah Roziah Mohd Janor
Universiti Teknologi MARA
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It gives us a great pleasure to welcome all speakers and 
participants to the 9th Malaysian International Seminar 
on Antarctica (MISA9). We are happy to note that despite 
the unprecedented situation due to Covid-19, this seminar 
has received overwhelming support from everyone here 
which illustrates the commitment and interest to  the 
subject of advancing Polar research. 

The Sixth Assessment Report on Climate Change by the 
Intergovernmental Panel on Climate Change indicates 
that emissions of greenhouse gases from human 
activities are responsible for roughly 1.1 degrees Celsius 
of warming since 1850-1900, and finds that averaged over 
the next 20 years, global temperature is expected to reach 
or exceed 1.5 degrees Celsius of warming. The earth will 
continue to warm and the Polar regions will lose their key 

function in keeping our world's climate in balance which 
will then accelerate the melting of ice in the Polar regions. 
This phenomenon will cause negative effects on 
planetary health, including the deterioration of economic 
growth, loss of livelihood opportunities, human health 
impacts and biodiversity loss. Thus, in keeping with these 
pressing issues, MISA9 has been themed “Polar Regions 
Matter in Our Climate Crisis”.  
We would like to take this opportunity to congratulate the 
organising committee members for successfully 
organizing this seminar in a new normal imposed by 
Covid-19. A heartiest thank you to the Ministry of 
Environment and Water, Universiti Teknologi MARA, 
Sultan Mizan Antarctic Research Foundation and the 
National Antarctic Research Centre for making this 
seminar a success. 
We wish all of you a fruitful and meaningful discussion 
and exchange of ideas.
Thank you.

YBhg. Prof. Dato’ Dr. Azizan Abu Samah
YBhg. Prof. Ts. Dr. Mohd Nazip Suratman 
YBrs. Mr. Mohd Nasaruddin Abd Rahman

Message from the Organisers of 
the  9th Malaysian International 
Seminar on Antarctica (MISA9)
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Keynote Speaker

Professor Dato’ Dr Azizan Abu Samah FASc is a professor 
in the field of Meteorology currently employed as Senior 
Research Fellow in the Institute of Earth and Ocean 
Sciences in University of Malaya. He is also the Interim 
Director of the National Antarctic Research Centre based 
at the same university. He was one of the Vice President 
of the Scientific Committee on Antarctic Research 
(SCAR) (2014-2018) and is on the editorial board of the 
Polar Journal and Polar Sciences. He was the Malaysian 
coordinator of an European Union research project SHIVA 
(Stratospheric ozone: Halogen Impacts in a Varying 
Atmosphere) and also a steering committee member of 
Asia Pacific Rim University World Institute Pacific Rim 
Cities Climate Change Mitigation and Adaptation 
Strategies (APRU-CMAS) and is a member of the 
International Scientific Advisory Committee of Asian 
Network on Climate Science and Technology (ANCST). 

He has been invited to review many research articles and 
proposals for atmospheric sciences and environment for 
the international journals such as Polar Sciences and 
research foundations such as the Inbev-Baillet Latour 
Antarctica Fellowship and SCAR. He one of the two head 
of the Domain of Heritage, Environment and Culture and 

head of the Climate and Environment Cluster for the 
Malaysian Ministry of Higher Education Research Grant 
Schemes. He is also one of the founding members of the 
Sultan Mizan Antarctic Research Foundation.

Professor Dato’ Dr Azizan Abu Samah is a fellow of the 
Malaysian Academy of Sciences and Honorary Professor 
in Faculty of Arts and Social Sciences in the university. He 
has published 4 books and a number of chapters in 
books. To date he has first author and co-author more 
than 90 journal articles in high impact journals such as 
Ocean Dynamics, International Journal of Climate and 
Journal of Geophysical Research (Atmosphere).

His is an active researcher and is the principal 
investigator in a number of national and international 
research initiatives, working on air-sea interactions in the 
South China Sea, winter monsoon cold surges, severe 
Antarctic weather, tropical-polar teleconnection and 
climate change both in the tropics and the polar region.

He has a broad fieldwork experience working in the 
Antarctic and also in the South China Sea and Straits of 
Malacca. He has set up observational network such as a 
regional Global Atmospheric Watch in Malaysia and a 
met-ocean buoy in the South China Sea and a sodar 
system in the Antarctic. He has built and lead an active 
research group with observational and numerical 
modelling capacity of weather and climate process in the 
tropics and Antarctic.

Keynote Speaker
Prof. Dato’ Dr. Azizan 

Abu Samah
(National Antarctic 

Research Centre 
(NARC), Malaysia)
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Abstract : The polar regions especially the Arctic is now 
experiencing the highest rate of warming with observed 
changes of more than 3.5 deg C from the period of 
1970-2004 compared to about 2 deg C in the midlatitude 
and about 1 deg C in the tropics. This warming has 
weakened the circumpolar circulation and cold air 
outbreak during winter has cause more freezing spells in 
the mid-latitudes. 

The linked between the midlatitude and the tropics is the 
subtropical highs which are located as the descending 
branch of the tropical Hadley cells. These belt of high 
pressures that circle the globe are the main driver of the 
wind over the tropics. The shift or variation of intensity of 
these subtropical highs will impact on the monsoon of 
Australasia and Asia. These subtropical highs such as the 
Siberian High and Mascarene High are also influenced by 
processes not only in the tropics but also in the polar 
regions. Hence these subtropical highs are the linked 
between polar climate and the tropics and vice versa. 

The thermohaline circulation that drives the global ocean 
current is basically driven by both Antarctic and Arctic 
bottom water generation which is closely linked to polar 

sea-ice formation. It is estimated that the Antarctic 
branch of this circulation provides more than 75% of 
nutrients north of 30 deg S. The change of the strength of 
the thermohaline circulation will have a significant impact 
on not only climate but also ocean state of Western 
Pacific and the western boundary current such as the 
Kuroshio current of East Asia.

Last but not least the melting rate of continental and 
polar glacier has given rise to a 3.2 mm/year rise in global 
sea-level. This value is now thought to be underestimated 
due to the uncertainty of the more rapid than expected 
melting of the glaciers of Western Antarctica. 

There is still an ongoing research to derive an accurate 
estimate of Antarctic glacial melt. This sea level rise will 
have an impact on our coastal regions that will be 
compounded by the first two changes discussed earlier. 
Hence all these need to be integrated so that we have a 
better picture of how polar warming will affect our region.

These are the areas that Malaysian researchers hope to 
contribute under our national and international initiatives 
to show that polar regions matter to the tropics.

Prof. Dato’ Dr. Azizan Abu Samah
(National Antarctic Research Centre, Malaysia)

Keynote Speaker
Title : Polar regions matter to the tropics:
a case of continuity of the global system
Title : Polar regions matter to the tropics:
a case of continuity of the global system

Prof. Dato’ Dr. Azizan Abu Samah
(National Antarctic Research Centre, Malaysia)

Keynote Speaker
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Biodata : Daniela Liggett is Associate Professor and an 
Antarctic social scientist at the University of Canterbury. 
Her work explores a range of matters related to the 
human engagement with Antarctica, with a focus on 
environmental governance, tourism regulation and 
science-policy interaction. She is a chief officer of the 
Scientific Committee on Antarctic Research’s (SCAR) 
Standing Committee on the Humanities and Social 
Sciences and a member of the SACAR Capacity Building, 
Education and Outreach Committee. Daniela is on the 
editorial board of The Polar Journal, Antarctic Science 
and Polar Geography and is co-chairing the Polar 
Prediction Project’s Societal and Economic Research and 
Applications task team.

Unprecedented, unexpected and unbidden: 
The COVID-19 pandemic and its 
consequences for Antarctic governance 
and research
Abstract : The past year is likely enter the history books 
as one marked by global disruptions that, for the majority 
of people inhabiting Earth right now, have had 
unprecedented reach into many different spheres of their 
lives. The COVID-19 pandemic has affected all sectors of 
society and forced us to re-examine our values and 
priorities as well as the way we work and live.

SARS-CoV-2 spread rapidly across the globe and has now 

reached every continental landmass, including the 
Antarctic, where made its appearance at the Chilean 
Bernardo O’Higgins base in late December 2020. 
Fortunately, this appearance of the COVID-19 virusin 
Antarctica has remained the only one so far. Nonetheless, 
the pandemic has had significant implications for 
Antarctic governance, National Antarctic Programme 
operations, Antarctic research, fishing, tourism and other 
activities.  In this presentation, I will outline the results of 
an interdisciplinary and international research initiative by 
the Scientific Committee on Antarctic Research that 
examined the pandemic’s impact on all forms of human 
engagement with the Antarctic. 

In particular, my presentation will explore the 
consequences COVID-19 had for Antarctic governance 
and research by, inter alia, delving into the results of an 
Antarctic community survey, which over 400 Antarctic 
researchers and support staff participated in. The results 
from that survey emphasise the adverse effects the 
pandemic has had particularly on early-career 
researchers, those reliant on fieldwork and researchers 
from countries with developing Antarctic programmes. 
The survey also reveals that COVID-19 has had negative 
repercussions for the mental health of Antarctic 
researchers and that these negative impacts were not 
evenly felt across the Antarctic research community, with 
women and early-career researchers suffering to a 
greater extent that other community members. 

I will conclude my presentation with an overview of 
strategies to address the negative consequences the 
COVID-19 pandemic has had on the Antarctic research 
community and governance regime.

Plenary Speaker Policy
and Governance

Assoc. Prof.
Dr. Daniela Liggett

(University of Canterbury in
Christchurch, New Zealand)

Plenary Speaker :  Policy and Governance
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Plenary Speaker : Biological Sciences

Biodata : Satoshi Imura is currently the Vice 
Director-General of National Institute of Polar Research 
(NIPR), Tachikawa, Tokyo, Japan.  His major research 
interests include the biodiversity and ecosystem in polar 
region, especially reproduction and origin of mosses in 
terrestrial and limnetic environments.  He joined Antarctic 
research expedition 7 times and stayed in stations of 
Japan, Belgium, Italy and USA, and visited Arctic two 
times.  Dr. Imura received his B.E., M.E., and PhD. degrees 
in science from Hiroshima University in 1983, 1985 and 
1992, respectively. From 1992, he had been working in 
National Institute of Polar Research. In 2018, he was 
appointed as a Vice Director-General for research and 
education at NIPR. Dr. Imura is currently the national 
representative to SCAR/Bio Sciences.

Transition of Antarctic terrestrial 
ecosystem after the last glacial
maximum : a view from lake bottom

Abstract : After the last glacial maximum (LGM, ca. 
10,000 years ago), Antarctic ice sheet have been 
retreating and ice-free bare ground spreading around the 
edge of the Antarctic continent. From frozen and dark 
environments under the ice sheet, to wet/dry and UV rich 
open condition, drastic change have occurred on 
Antarctic terrestrial environment and its ecosystem.  The 
joint group of biologists and geologists in NIPR has been 
working to understand this transition process for over 20 
years. 

Two axes, horizontal and vertical were set up in the 
research strategy on historical geology and succession of 
Antarctic terrestrial ecosystem, especially focusing on 
the lakes. Horizontal axis is established on the ice-free 
area, from the shore to the retreating ice edge, and 
comparative study on biological, chemical, and physical 
changes in the lake water had been carried out. 

The vertical axes are established in the lake sediments, to 
clarify the history of each lake and to compare these lake 
histories along the horizontal axis. Taking advantage of 
these two axes, we are trying to understand the transition 
of Antarctic terrestrial ecosystem for ca. 10,000 years 
after the last glacial maximum.

Plenary Speaker 
Biological Sciences

Prof. Dr. Satoshi Imura 
(National Institute of 

Polar Research (NIPR), 
Japan)
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Biodata : Dr Thomas Bracegirdle currently works as a 
Research Scientist at British Antarctic Survey. He is the 
leader of the Polar Climate and Prediction Group at the 
British Antarctic Survey. Dr Bracegirdle currently is the 
joint chief officer of the International Scientific 
Committee on Antarctic Research (SCAR) Scientific 
Research Programme ‘Near-term Variability and 
Prediction of the Antarctic Climate System’ 
(AntClimnow). He also is a member of the SCAR Standing 
Committee on the Antarctic Treaty System (SCATS), 
which provides climate-related advice on Antarctic Treaty 
papers.
2006-present  . British Antarctic Survey, Cambridge, UK.
2002-2006      University of Reading, PhD in Meteorology 
on “The role of convection in the intensification of polar 
lows”.
 
International science coordination and policy.

Winds of change: the past and future of 
winds over the Southern Ocean and 
Antarctica

Abstract : Climate models simulate a robust poleward 
shift and strengthening of the main eddy-driven belt of 
Southern Hemisphere (SH) mid-latitude near-surface 
westerly winds (hereinafter referred to as the ‘westerly jet’ 
or ‘jet’) in response to future scenarios of increased 
greenhouse gas concentrations. Such changes have 
wide-reaching implications both regionally and globally 
relating to impacts on, for example, uptake of thermal 
energy and CO2 in the Southern Ocean and ice-ocean 
interactions around Antarctica. However, there is a larger 
inter-model spread in the magnitude of jet responses

In this talk, recent research will be discussed, which 
demonstrates the importance of coupled 
atmosphere/ocean/sea-ice interactions in influencing 
future wind changes. Specific regions around Antarctica 
of particular interest for considering impacts on the 
Antarctic cryosphere (sea ice, ice shelves and land ice) 
will be discussed. Recent advances in climate modelling 
will be summarised, along with major outstanding 
challenges for future research.

Plenary Speaker : Physical Sciences

Plenary Speaker 
Physical Sciences

Dr. Thomas 
Bracegirdle

(British Antarctic 
Survey)
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In conjunction with the 9th Malaysia International Seminar on 
Antarctica (MISA9), October 2021, workshop on Tropical Antarctic 
Teleconnections (TATE) with the theme : Teleconnection: Linking 
polar to the tropical region will be held on the 25 October 2021.

Teleconnections refer to the statistically significant climate 
variability links between non-contiguous geographic areas. 
Understanding these teleconnections have become extremely 
important to climate science in the face of a rapidly warming world. 

The workshop aims to enhance understanding of advances in 
research on tropical–polar teleconnections and review our current 
understanding of the processes linking the tropics to Antarctica, 
which are not well understood yet critical to the future trajectory of 
the Antarctic climate.

This workshop is co-sponsored by Tropical Antarctic 
Teleconnections (TATE), the action group under Scientific 
Committee on Antarctic Research (SCAR). 

SCAR -Tropic Antarctic Teleconnections (TATE) workshop: Linking Poles to the Tropics
Workshop I

25th October 2021
List of speaker : 

Prof Ryan Fogt (Ohio University), Prof Francisco Eliseu Aquino( Universidade Federal do Rio Grande do Sul)
Dr Seong-Joong Kim (Korean Polar Research Institute), Dr. Ing. Sebastián Marinsek (Instituto Antártico Argentino, 

Departamento de Glaciología, Gral. San Martín, Argentina), Dr Jonathan Willie (Institut des Géosciences de l’Environnement, 
CNRS/UGA, Saint, France)

09:00 am - 09:20 am Welcome Remarks and opening Prof. Dato Azizan Abu Samah Virtual

09:20 am - 09:40 am Synoptic and isotopic influence of tropical Prof. Francisco Aquino Virtual
 Antarctic teleconnections in two consecutive
 explosive cyclones in Southern Brazil

09:40 am - 10:00am Recent weakening of the southern Prof. Seong-Joong Kim Virtual
 stratospheric polar vortex and its impact
 on the surface climate over Antarctica

10:00 am - 10:20 am Interannual linkage between the Antarctic Prof. Rui Mao Virtual
 Oscillation and tropical cyclone activity in
 the Southern Indian Ocean

10:20 am - 10:40 am Extratropical Southern Hemisphere Prof Ryan Fogt Recorded
 Synchronous Pressure Variability in the
 Early 20th Century

10:40 am - 11:00 am Ongoing negative mass balance a low Dr.  Ing. Sebastián Marinsek Virtual
 precipitation in Bahía de Diablo Glacier,
 Antarctic Peninsula

11:00 am - 11:20 am Antarctic Atmospheric River Life Cycles Dr. Jonathan Willie Virtual

11:20 am - 12:00 noon Panel discussion on the plans and
 way forward for TATE

12:00 noon Closing of the workshop by
 Prof Dato Azizan Abu Samah

Time
(MYT, UTC+8) Title of Presentation Presenter Mode of 

presentation

25.10.2021 – DAY 1
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Introduction
This 1 Day Online workshop on Next Generation Sequencing 
(NGS) and RNA Sequencing Data Analysis will focus on de novo 
and reference genome analysis pipelines. For both the pipelines, 
we will demonstrate how to analyse step by step the raw data, 
conduct data filtering, check for Quality Control (QC), assemble 
the transcripts, annotate the identified unigene and to analyse 
differential gene expression. 

The online demonstration will use command lines via a virtual 
Linux that runs on Windows apps. Participants will be able to view 
the demonstration on-screen and provided with a pdf manual 
containing basic command lines used in the workshop.

Introductory lectures will include the experimental design of 
transcriptomics in polar fungi and climate change studies, and 
the application of Next Generation Sequencing (NGS) on fungi. 
This workshop  is designed for bioinformaticians, biologists, 
biomedical researchers and postgraduate students.

Objectives
 Learn to design a transcriptomic experiment on climate   
      change.
 Learn the methods of de novo and reference genome analysis.
 Provide key points and tips for getting the best results.
 Interpretation of the results.

Facilitator : Assoc. Prof. Dr. Teoh Teow Chong and Dr. Mohammed Rizman Idid

Workshop II
Transcriptomic Analysis of Polar Fungi : Applications of NGS and Methods

of RNA-Seq Analytics for Climate Change Studies
25th October 2021

9:00 am - 9:40 am Transcriptomic Insights on Polar Fungi Response to Climate Change
 Dr. Mohammed Rizman Idid - (30mins) + Q&A (10mins)

9:40 am - 10:20 am The Effect of Warming on the Transcriptomic Activity of Pseudogymnoascus sp. from the Arctic
 Assoc. Prof. Dr. Teoh Teow Chong- (30 mins + 10 mins Q&A)

10.30 am - 12.30 noon Workshop II - PART 1: Methods in RNA-Seq analytics: reference genome and de novo approaches.
  A case study on heat stress responses in Pseudogymnoascus sp. -(2 hrs)

2.00 pm - 5.00 pm Workshop II - PART 2: Methods in RNA-Seq analytics: reference genome and de novo approache.
  A case study on heat stress responses in Pseudogymnoascus sp. -(3 hrs)

Time
(MYT, UTC+8) Presentation / Demonstration  (Facilitator)

25.10.2021 – DAY 1
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25.10.2021 – DAY 1

Time Programme
Opening and Welcome Remarks
Prof. Dato’ Dr Azizan Abu Samah

Chair, Asian Forum for Polar Sciences

Ms. Chaerin Jung
Korea Polar Research Institute (KOPRI)

0900 - 0905 UTC
(1700 - 1705 MYT)

0905 - 0920 UTC
(1705 - 1720 MYT)

Prof. Satoshi Imura
National Institute of Polar Research (NIPR)

0920 - 0935 UTC
(1720 - 1735 MYT)

Dr. Rahul Mohan
National Centre for Polar and Ocean Research (NCPOR), India      

0935 – 0950 UTC
(1735 - 1750 MYT)

Dr. Jiang Peng
Polar Research Institute of China (PRIC)    

0950 - 1005 UTC
(1750 - 1805 MYT)

Mr. Nasaruddin Abdul Rahman
Sultan Mizan Antarctic Research Foundation, Malaysia 

1005 -1020 UTC
(1805 - 1820 MYT)

Dr. Eoghan Griffin
Scientific Committee on Antarctic Research (SCAR)

1020 - 1035 UTC
(1820 - 1835 MYT)

Dr. Gerlis Fugmann
International Arctic Science Committee (IASC)

1035 - 1050 UTC
(1835 - 1850 MYT)

Q & A
1050 - 1100 UTC
(1850 - 1900 MYT)

AFoPS Webinar : Opportunities and Capacity Building

In conjunction with the 9th Malaysian International Seminar on Antarctica (MISA9), followed by the Annual General 
Meeting of the Asian Forum for Polar Sciences (AFoPS), which will be held on the week of 25th to 29th October 2021, 
the secretariat is planning to host a webinar on opportunities and capacity building especially for the advancement of 
the early career scientist. This webinar, planned as the online sharing session is to introduce the available opportunities 
and capacity building, i.e., fellowship, scholarship, training, visiting scientist program and any collaboration.

Come and join us! Register your seat now at the link below
Register here:

AFoPS Webinar Registration
See you soon!
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26.10.2021 – DAY 2

Time
(MYT, UTC+8) Programme

Opening Ceremony | Online Platform

Registration

Doa Recitation

Welcoming Remarks by YBhg. Prof Dr Roziah Mohd Janor 
Vice Chancellor of Universiti Teknologi MARA (UiTM), Malaysia

Speech by YB Dato’ Sri Tuan Ibrahim Tuan Man  Minister of Environment and Water, Malaysia

10.30 am

10.40 am

10.45 am

Announcement of YPASM Research Grant Award 202111.10 am

Opening Declaration by His Royal Highness Al-Wathiqu Billah Sultan Mizan Zainal Abidin 
ibni Almarhum Sultan Mahmud Al-Muktafi Billah Shah, Sultan of Terengganu and Patron of 

Sultan Mizan Antarctic Research Foundation (YPASM)

10.55 am

Announcement of Winners for Diorama Creation Competition based on Recycled Materials  11.05 am

11.15 am

Signing of MOU:
• Sultan Mizan Antarctic Research Foundation and National Scientific 

Antarctic Centre of Ukraine
• National Antarctic Research Centre and Instituto Antarctico Chileno  

11.45 am

Speech by His Excellency Diego Velasco, Ambassador of Chile to Malaysia11:55 am

End of the Programme 12.00 pm

Launching Montage11.00 am

Keynote speech by Professor Dato’ Dr Azizan Abu Samah, 
Director of National Antarctic Research Centre (NARC)

“Polar Regions Matter to the Tropics; A Case of Continuity of the Global System”

Speech by His Excellency Olexander Nechytaylo, Ambassador of Ukraine to Malaysia11.50 am
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26.10.2021 – DAY 2
Time

(MYT, UTC+8) Programme

2:00 pm - 2:30 pm

2:45 pm - 3:05 pm

3:05 pm - 3:25 pm

3:45 pm – 4:05 pm

4:25 pm - 4:45 pm

5:00 pm - 5:30 pm 

3:25 pm - 3:45 pm

4:05 pm - 4:25 pm

Biology
Chairperson: 

 Clemente Michael Vui Ling Wong 
and  Rohana Ahmad 

Yih Yih Kok, Min Hui Ong, Chiew Yen Wong
and Boon Keat Tan

 Toxicity of Triclosan in Antarctic Isolate of 
Chlorella: Non-Monotonic Response

Wan Hussin, W.M.R. and Mohd Nasir, N.
Biological Traits Diversity of Macrobenthic 

Communities in the West Antarctic Peninsula

Yasid, N.A., Syahir, H., Anastasia, I., Shukor, M.Y., 
Alias, S.A., and Smykla, J.

Biodegradation Potential of Polypropylene 
Microplastic by Antarctic Bacteria

Eisyah Naili Mohd Marizan, Ahmad Razi Othman, 
Siti Aisyah Alias, Jerzy Smykla 

Polar Pseudogymnoascus sp.: Potential Plastic 
Degrading Soil Fungi

Physical Sciences
Chairperson: 

Mohamad Huzaimy Jusoh UiTM 
and Justin Sentian

Vijaykumar Pattathil, Justin Sentian, Abhilash and 
Abhiram Nirmal C S.

Seasonal Variability of Surface Temperatures and 
Sea Ice Concentrations over the Peninsular 

Antarctica

Siti Syairah Atiqah Azhar, Sheeba Chenoli, Azizan 
Abu Samah and Seong-Joong Kim 

Teleconnection Between the Variability of Sea Ice 
Extent and Indian Summer Monsoon Rainfall Under 

the Influence of the Mascarene High

Hasifullah Ibrahim, Sheeba Chenoli , Azizan Abu Samah.
The Climate of Antarctic Peninsula Region as 

Represented by the Forecasts from the Antarctic 
Mesoscale Prediction System 

S A Mohammad, M R Ahmad, M Abdullah, S A S 
Baharin, S J Park and V Cooray

Characteristics of Lightning Initiation Event from 
Antarctica Thunderstorms

Clemente Michael Vui Ling Wong, Sylvbryanie 
Salister and Dorathy Anak Jampi  

Antimicrobial Compound Producing Bacteria from 
King George Island, Antarctica

Anastasiia Chyhareva and Krakovska S
First Results of MRR-Pro in the Clouds

and Precipitation Study over Vernadsky Station

Rasol R., Faradina Merican, S.M. and Farida 
Zuraina M.Y. 

Detection of Mycosporine-Like Amino Acids in 
Antarctic Cyanobacterial Isolates

Muhammad Akmal Amani Ahnuar,  Azizan Abu 
Samah and Sheeba Chenoli 

Effects of Variability in Arctic on the Maritime 
Continent Weather and Climate via the Interactions 

with Siberian High

PLENARY LECTURE
Satoshi Imura 

(National Institute of Polar Research, Japan)
Transition of Antarctic terrestrial ecosystem after the last glacial maximum –a view from lake bottom

Chairperson: Wan Maznah Wan Omar and Jamal Hussaini

PLENARY LECTURE
Thomas Bracegirdle

(British Antarctic Survey, United Kingdom)
Winds of change: the past and future of winds over the Southern Ocean and Antarctica 

Chairperson: Sheeba Chenoli
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27.10.2021 – DAY 3
Time

(MYT, UTC+8) Programme
9:00 am - 9:30 am

9:40 am - 10:00 am

10:00 am - 10:20 am

10.40 am - 11:00 am

10:20 am - 10:40 am

PLENARY LECTURE: POLICY & GOVERNANCE
Daniela Liggett

(University of Canterbury in Christchurch, New Zealand)
Unprecedented, unexpected and unbidden: The COVID-19 pandemic and its consequences for Antarctic 

governance and research
Chairperson: Sheela Jayabalan

Biology
Chairperson:

Heo Chong Chin & Wan Mohd 
Rauhan Wan Hussin

Policy & Governance
Chairperson:

Anida Mahmood

Nur Adilla Zaini, Van Lun Low, Jamal Houssaini, 
Siti Sofo Ismail, Chong Chin Heo

A Preliminary Study on the Necrobiome 
Community Structure of Penguin Carcasses in 

Antarctica

Deepa Mogan, Mohd Nasaruddin Abd. Rahman and 
Hafiz Ambar

Malaysian Antarctic Bill: A Journey Towards 
Becoming Consultative  Party to the Antarctic Treaty 
& A Nationally Regulated Involvement in Antarctica

Fayhearina Yusoff; Wee Cheah; Mario Hoppema; 
Elizabeth Jones, Astrid Bracher; Azizan Abu Samah

Relationship Between Phytoplankton Groups and 
Carbon Parameters in the Southern Ocean

Daniela Ligget
Challenges in Antarctic Governance 

Ainnur Najihah Abdul Razak, Nuraina Balqis Abdul 
Karim, Nur Adnin Mat Ripa, Latiffah Zakaria, 

Masratul Hawa Mohd,
Nik Mohd Izham Mohamed Nor

Microfungi Isolated from Soils and Mosses of 
Signy Island, Antarctica

César A. Cárdenas
Protecting the Western Antarctic Peninsula and 

South Scotia Arc: The Proposal Establish a Marine 
Protected Area in the Domain 1 (D1MPA)

Wee Cheah, Andrew McMinn, Simon W Wright, F. 
Brian Griffiths and Peter Strutton

Phytoplankton Composition and Hydrological 
Parameters in the Pacific Sector of the Southern 

Ocean

Collins Chong Yew Kea
Return of Traditional Threats and State Rivalry and 

Impact on Resources and Climate Impact
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27.10.2021 – DAY 3
Time

(MYT, UTC+8) Programme

Biology
Chairperson:

Fadzilah Mohd Nor @ Ghazali
& Chiew Yen Wong 

Policy & Governance
Chairperson:

Anida Mahmood

11.00 am - 11:20 Abu Bakar, N., Lau, B.Y.C. , Smykla, J. , Karsani, S.A., 
and Alias, S.A.

The Diversity of Cold Stress Response Mechanism in 
Pseudogymnoascus spp. Involved Various 

Translation-Related Processes and Metabolic 
Pathways

Cheberkus D.V., Fedchuk A.P and Zherebchuk S.V.
Marine spatial planning and protection in the 

international and national politics:  from Antarctica 
through Malaysian tropic to the Black Sea

Fabian Davamani Amalraj, Catherine Chong and 
Stephen Ambu, Cheah Yoke Kqueen, Kok Keong 

Chan, Peter Convey 
Resilience of Antarctic Bacteria Arthrobacter 

alpinus Strain BP31evidence Based on WGS and 
Phenotypic Microarray

11.40 am - 12:00 am

Yong-Hao Tan, Sze-Wan Poong, Cing-Han Yang, 
Phaik-Eem Lim, John Beardall, Tun-Wen Pai, 

Siew-Moi Phang
A Transcriptomic Effort to Investigate Mechanisms 
of Adaptation in Chlorella sp. Under the Effects of 

Ocean Acidification

11.20 am - 11:40 am

Mardani Abdul Halim, Cleo-Nicole Chai, Hok-Chai 
Yam, Nurlina Rosli, Azali Azlan, Ghows Azzam, 
Clemente Michael Wong Vui Ling and Nazalan 

Najimudin
Transcriptomic Response of an Antarctic Yeast 

Rhodotorula sp. USM-PSY62 to Temperature 
Changes

Matthew Lazzara
The Antarctic Automatic Weather Station Program: 
Capturing the Surface Meteorology and Climate of 

Antarctica 

12.00 am - 12:20 pm

Zoya Khan, Wan Maznah Wan Omar, Faradina 
Merican and Nazalan Najimudin 

Genome Wide Analysis of a Psychrotolerant 
Pseudanabaena Strain Isolated from High Arctic: A 
NGS Approach Revealing Complex Association of 

Genes and Adaptation

Muhammad Yunus Ahmad Mazuki, Sheeba Chenoli 
and Azizan Abu Samah

A Case Study of Strong Wind Event over Terra Nova 
Bay, Antarctica During May 2016 

12.20 am - 12:40 pm

Physical Sciences
Chairperson:

Muhammad Hafeez Jeofry and 
Sheeba Chenoli 
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27.10.2021 – DAY 3
Time

(MYT, UTC+8) Programme

Lunch

Physical Sciences
Chairperson:

Muhammad Hafeez Jeofry and 
Sheeba Chenoli 

Nur Athirah Athirah Yusof, Jennifer Charles and 
Wan Nur Shuhaida Wan Mahadi, Abdul Munir 

Abdul Murad, Nor Muhammad Mahadi 
Characterisation of Inducible HSP70 Genes in an 

Antarctic Yeast, Glaciozyma antarctica PI12 in 
Response to Thermal Stress

Oleksandr Koloskov, Yuri Yampolski, Oleg Budanov 
and  Oleksandr Shvets

Long-Term Investigations of Global Lightning Activity 
at the Ukrainian Antarctic Station 

12:40 pm -1:00 pm

Yulia Andrienko, Gennadi Milinevsky, Vassyl 
Danylevsky and Oleksandr Evtushevsky.

Umkehr Ozone Profile Variations at the Akademik 
Vernadsky Station, Antarctica 

Satheesan K, Johnson Zachariah and M Nuncio
Impact of Southern Annular Mode on the sea ice- 

concentration variability over Antartica

2.00 pm - 2.20 pm

1:00 pm -2:00 pm

2.20 pm - 2.40 pm

2.40 pm - 3.00 pm

3.00 pm - 3.20 pm

3.20 pm - 3.40 pm

3.40 pm - 4.00 pm

Break4:00 pm - 4:30 pm

4:30 pm - 5:30 pm

Biology
Chairperson:

Jamal Hussaini & Geok Yuan Annie Tan

Aminu, S.U., Merican, F., Wan Maznah, W.O., 
Lalung, J., Broady, P., Convey, P.

Investigating Salinity Tolerance and Accumulation 
of Compatible Solutes in Antarctic Cyanobacteria 

Mohd Nasir, N., Barnes, D.K.A.
and Wan Hussin, W.M.R.

Functional Group Diversity and Composition in 
Relation to Environmental Differences in Marguerite 

Trough, West Antarctic Peninsula 

Mariia Pavlovska, Ievgeniia Prekrasna, Andrii 
Zotov, Artem Dzhulai and Evgen Dykyi 
Microbial Community Dynamics During 

Summer-Autumn Transition in Argentine Islands 
Archipelago Region (Western Antarctic Peninsula) 

Zotov A., Dzhulai A., Pavlovska M.
and Prekrasna Ie.

Phytoplankton Community Dynamics in Argentine 
Islands Region in the Summer-Autumn Period 

2019-2020  

Ivan Parnikoza and Natalia Miryuta 
Deschampsia antarctica Ė. Desv. Adaptation Under 

Changeable Antarctic Conditions  

Hanna Yevchun, Andrii Fedchuk, Iryna Kozeretska 
and Evgen, Ivan Parnikoza 

The Uniqueness of the Wilhelm Archipelago, 
Antarctic Peninsula, for Establishing Antarctic 

Specially Protected Area 

Biology Poster Session  (3:00 pm - 3:40 pm)
MISA9 DAY 3 : POSTER PRESENTATION

Chairperson:
Fadzilah Mohd Nor & Heo Chong Chin /

Rohana Ahmad 

Award Presentation and Closing Ceremony

Dykyi, E.O, Pnyovska O.M. and Fedchuk A.P.
New capacity building initiatives of Ukrainian 

Antarctic Program
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27.10.2021 – DAY 3 POSTER PRESENTATION
Time

(MYT, UTC+8) Programme

3:00 pm - 3:45 pm

3:00 pm - 3:05 pm

3:05 pm - 3:10 pm

3:15 pm - 3:20 pm

3:10 pm - 3:15 pm

3:20 pm - 3:25 pm

Biology Poster Session 
Chairperson: Fadzilah Mohd Nor & Heo Chong Chin/ Rohana Ahmad 

Satriawan, H., Teoh T.C., Rizman-Idid, M., and Alias, S.A.
Bioactive Secondary Metabolites from Polar Fungi Pseudogymnoascus spp.

Sazlina Salleh, Nur Ain Amani Abdul Mubin, Nur Aqilah Muhamad Darif, Mahadi Mohammad 
& Andrew McMinn

Effects of elevated pCO2 on the photosynthetic performance of the sea ice diatoms Navicula 
directa and Navicula glaciei

3:25 pm - 3:30 pm Wan Johari, W.L., Yasid, N.A. and Shukor, M.Y.
Analysis of nitrogenase genes from Antarctic microorganisms

3:30 pm - 3:35 pm Chernyshenko, M. S.
Native Antarctic soil fungi as a questionable cog in the mechanism of climate change 

Hong, W.S., Wong, C.Y., Chong, C.W., Chu, W.L. and Convey, P.
Distribution of heavy metals in soils across ecologically distinct habitats on Signy Island, 

maritime  Antarctic and its association with bacterial community composition and 
metabolic profiles

Nur Nadhirah Zakaria, Siti Aqlima Ahmad, Noor Azmi Shaharuddin, Claudio Gomez-Fuentes, 
Peter Convey, Azham Zulkharnain, Suriana Sabri and Khalilah Abdul Khalil

Diesel as a carbon source: a glimpse into harnessing Antarctic marine microbes from 
non-contaminated seawater

Teoh, T.C., Mohamad-Fauzi, N., Rizman-Idid, M., and Alias, S.A.
The Effect of Warming on the transcriptomic activity of Pseudogymnoascus sp. from the Arctic

3:35 pm - 3:40 pm Siti Aqlima Ahmad, Khadijah Nabilah Mohd Zahri, Claudio Gomez-Fuentes, Azham 
Zulkaharnain, Suriana Sabri, Khalilah Abdul Khalil and Peter Convey

Optimisation of Antarctic bacteria community on waste canola oil bioremediation process  
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ABSTRACTS 
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WORKSHOP I
SCAR - Tropic Antarctic 
Teleconnections (TATE) 

workshop:
Linking Poles to the 

Tropics



Recent weakening of the southern stratospheric polar vortex and its impact on the 
surface climate over Antarctica 

 
Hataek Kwon1 , Hyesun Choi2 , Baek-Min Kim3, Sang-Woo Kim1 and Seong-Joong Kim2 

1 School of Earth and Environmental Sciences, Seoul National University, Seoul, Republic 
of Korea 

2 Division of Polar Climate Sciences, Korea Polar Research Institute, Incheon, Republic of 
Korea 

3 Department of Environmental Atmospheric Sciences, Pukyong National University, 
Busan, Republic of Korea 

Corresponding author:  Seong-Joong Kim 
Email: seongjkim@kopri.re.kr

 
The variability in the southern stratospheric polar vortex (SSPV) and its downward coupling 
with the troposphere are known to play a crucial role in driving climate variability over 
Antarctica. In this study, SSPV weakening events and their impacts on the surface climate 
of Antarctica are examined using in-situ observation and reanalysis data. Combining criteria 
from several previous studies, we introduce a new detection method for SSPV weakening 
events. Based on the new criteria, the occurrence frequency of SSPV weakening events has 
exhibited a systematic increasing trend since the 2000 s. However, the weakened anomalies 
of individual SSPV events are not statistically different (95% confidence level) between the 
earlier (1979–1999) and later (2000–2017) periods examined in this study. The recent 
increase in the occurrence of SSPV weakening events is largely controlled by tropospheric 
mechanisms, i.e. the poleward heat flux carried by southern hemispheric planetary waves 
and associated vertical wave propagation. Among the various scales of planetary waves, 
the wavenumber 1 contributes most of the poleward eddy heat flux. We show that SSPV 
weakening events induce statistically significant cooling over the Antarctic Peninsula (AP) 
region and warming over the rest of Antarctica. Typically, surface air temperature anomalies 
with large negative values smaller than − 0.6 ◦C and positive values larger than + 0.8 ◦C are 
observed over the east coast of the tip of the AP and King Edward VII Land, respectively. 
The influence of an SSPV weakening event on the surface lasts for approximately three 
months with higher height anomalies off western Antarctica, providing favo rable conditions 
for the atmosphere to transport cold air from the interior of Antarctica to the AP via the 
Weddell Sea. Distinct positive surface air temperature anomalies over the rest of Antarctica 
are associated with the northerly circulation anomaly f rom the eastern Weddell Sea to east 
Antarctica. This work was published in Environment Research Letter 15, 094072, 2020.  
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Extratropical Southern Hemisphere Synchronous Pressure Variability in the Early 
20th Century 

  
Ryan Fogt 
Director 

Scalia Laboratory for Atmospheric Analysis  
Email: fogtr@ohio.edu  

 

Abstract: Because continuous meteorological observations across Antarctica did not start 
until the middle of the 20th century, little is known about the full  spatial pattern of pressure 
variability across the extratropical Southern Hemisphere (SH) in the early 20th century, 
defined here as the period from 1905-1956.  To fill this gap, this presentation analyses 
pressure observations across the SH in conjunction with seasonal pressure reconstructions 
across Antarctica, which are based on observed station-to-station statistical relationships 
between pressure over Antarctica and the southern midlatitudes.  Using this newly 
generated dataset, it is found that the early 20th century is characterized by synchronous, 
but opposite signed pressure relationships between Antarctica and the SH midlatitudes, 
especially in austral summer and autumn.  The synchronous pressure relationships are 
consistent with the Southern Annular Mode, extending its well-known influence on 
SH extratropical pressure since 1957 into the early 20th century.  Apart from connections 
with the Southern Annular Mode, regional and shorter-duration pressure trends are found to 
be associated with influences from tropical variability and potentially the zonal wavenumber 
three pattern.  Although the reduced network of SH observations and Antarctic 
reconstruction capture the Southern Annular Mode in the early 20th century, reanalyses 
products show varying skill in reproducing trends and variability, especially over the oceans 
and high southern latitudes prior to 1957, which stresses the importance of continual efforts 
of historical data rescue in data sparse regions to improve their quality 
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Synoptic and isotopic influence of tropical Antarctic teleconnections in two 
consecutive explosive cyclones in Southern Brazil 

 

Aquino, F.E.*, Schossler, V., Bernardo, R.T., Reis, P.A., and Simões, J.C. 
Centro Polar e Climático, Instituto de Geociências, Universidade Federal do Rio Grande do 

Sul,91501-970, Porto Alegre, Rio Grande do Sul, Brazil. 
 

*Corresponding author: Aquino, F.E. 
Email: francisco.aquino@ufrgs.br 

 

The subtropics are the gateway to physical contrasts between tropical and polar air masses. 
The variability of sea surface temperature at low and mid-latitudes affects the circumpolar 
winds of the Southern Hemisphere and drives storm tracks. This affects c yclogenesis in 
subtropical regions and modulates regional atmospheric circulation by Rossby waves. This 
study analyzes two consecutive explosive cyclone events that occurred in the winter of 2020 
in Southern Brazil. Therefore, we investigated geopotential height field anomalies, 
temperature, wind (u and v), the planetary wave amplitude, precipitation volumes, and 
isotopic composition. For determining the isotopic ratio of the rainwater, we used cavity ring-
down spectroscopy. GOES-16 satellite images and ERA5 (ECMWF) data were used for the 
atmospheric analysis. The first explosive cyclone (06/30) organized a gust front responsible 
for thunderstorms, hail, and wind gusts along with its rapid displacement. Meanwhile, the 
cyclone continued its deepening over the continent. The second cyclone (07/07) originated 
in the same region, the La Plata Basin, and triggered intense precipitation, flooding, and 
landslides. The explosive phase started when moving to the ocean. The floods caused by 
this event are one of the biggest in the last 80 years. June 2020 is the second warmest in 
Southern Brazil and the third in South America. Warm tropical temperatures induced intense 
meridional flow by the Hadley circulation. This anomalous flux amplified the planetary waves, 
generating asymmetry and inducing negative Antarctic Oscillation from the second half of 
June. Consequently, it intensified cyclogenesis in southeastern South America. The intense 
heat exchange between the Amazon and the Weddell Sea was maintained by the extent of 
sea ice close to climatology and the notable presence of an anticyclone in the Amundsen-
Bellingshausen seas. These extreme events show a marked record of δ18O of Antarctic 
origin and corroborate the understanding of the effects of climate change in the su btropical 
atmospheric environment through tropical-Antarctic teleconnections. 

 
Keywords: Wet Microburst, Stable Isotopes, Zonal Wave 3, South America, Weddell Sea. 
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Since 2015 annual precipitation observed in Bahía del Diablo Glacier, northeastern Antarctic 
Peninsula, was very low compared with previous years (2003 -2014). Annual water 
equivalent precipitation measurements at sea level and at 650 m a.s.l. are obtained every 
year in the nearby area of the glacier. During last year the precipitation was ~150 mm w. e. 
less than the mean during the previous period of 12 years. An automatic weather station 
also nearby the glacier recorded high mean air summer temperatures during this period.  

At sea level the precipitation recorded was ~50% less than the previous period, it decreased 
from 290 to 135 mm w.e. At 650 m a.s.l. the recorded value was ~30% less than the previous 
years, it decreased from 510 to 350 mm w.e.  

In particular, air temperature was high during January and February 2020 and the record of 
temperature of 18.3°C was recorded in Esperanza Station, near Bahía del Diablo glacier. 
This led to have very wet snow and surface rivers on the glacier surface, even at more than 
500 m a.s.l, where usually there is only snow. 

Low precipitation and high temperatures led to a very negative mass balances for Bahía del 
Diablo glacier after having a series of positive or near zero mass balances. 
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The mass balance of Antarctica is sensitive to intrusions of extremely warm, moist 
airmasses from the mid-latitudes in the form of atmospheric rivers (ARs). These storms 
provide a sub-tropical link to the Antarctic continent and engender extreme atmospheric 
conditions that are largely consequential to surface melt, snowfall, and ice-shelf stability. 
Using an AR detection algorithm and regional climate simulations from MAR, both designed 
for polar regions, we characterize the AR life cycle and demonstrate their impacts on 
processes ranging from high precipitation events to surface-melt induced hydrofracturing.  

Despite their rarity of occurrence over Antarctica (maximum frequency of ~3 days per 
year over a given point), ARs have a relatively large impact on the surface melt processes 
in West Antarctica and snowfall patterns across the whole continent. During the summer 
season along the Antarctic Peninsula ice shelves, AR landfalls lead to conditions (i.e. 
extreme temperatures, rainfall, surface melt, sea-ice clearing, ocean swell enhancement), 
that act to destabilize the leeward ice shelves. This occurs through a combination 
widespread surface-melt induced hydrofracturing and sea-ice clearing allowing storm 
enhanced swells to apply strain along the ice shelf front. Current research is exploring the 
origins of AR genesis and moisture pathways with a focus on the relationship between 
atmospheric blocking in the Southern Ocean and AR behavior over East Antarctica.  

Our results suggest that atmospheric rivers play a significant role in the Antarctic 
mass balance. Thus, any future changes in atmospheric blocking or tropical-polar 
teleconnections, which control AR behavior around Antarctica, along with further glob al 
warming, may have significant impacts on future mass balance projections and subsequent 
sea level changes.  
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Is there a linkage between the tropical cyclone activity in the Southern Indian Ocean 
and the Antarctic Oscillation? 
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The relationship between the Antarctic Oscillation (AAO) and the tropical cyclone (TC) 
activity in the Southern Indian Ocean (SIO) was examined. It was found that, on the 
interannual time scale, the AAO is well linked with the TC activity in the SIO during  TC 
season (December to March). The rank correlation coefficient between the AAO index and 
the TC frequency in the SIO is 0.37, which is significant at the 95% confidence level. When 
the AAO is in a positive phase, TC passage in the northwestern coast of A ustralia (100E°-
120°E and 10°S-30°S) increases by approximately 50-100% from the climatology. The 
increase in the TC passage is primarily the result of more frequent TCs originating in this 
region due to an enhanced water vapor convergence and ascending mo tions, which are 
caused by a cyclonic height anomaly over the western coast of Australia associated with the 
positive AAO phases. In addition, the AAO-height co-variations, which are essential to the 
formation of the AAO-TC links in the SIO, were investigated through a historical climate 
simulation using the Community Climate System Model 4 from the Coupled Model 
Intercomparison Project Phase 5. The AAO-height links were well reproduced in the 
simulation. The similarity in the AAO-height links between the observation and the simulation 
supports the physical robustness of the AAO-TC links in the SIO. 
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Transcriptomic Insights on Polar Fungi Response to Climate Change 
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Fungi represents one of the microbial communities that has adapted to the cold and 
extreme environment in the temperate and polar regions. Such cold-adapted fungal strains 
have evolved to establish various living strategies to survive in harsh environment while 
contributing in various ecological functions. With the advent of Next Generation 
Sequencing (NGS) techniques, these platforms have allowed for studies of fungal 
responses and adaptations to various external stimuli, especially through the application of 
RNA-Seq that has emerged as the major quantitative transcriptome profiling system. In this 
presentation, several transcriptomic studies on polar fungi will be given as examples, and 
results of their gene expression analysis will be discussed. The review of such studies will 
provide some insights on the survival strategies of fungi that are facing climate change. 
 
Keywords: Cold adaptation, RNA-Seq, gene expression, next generation sequencing. 
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Pseudogymnoascus fungi are psychrotolerant and characterised by adaptation to ambient 
temperatures typical of their original habitats, mostly in temperate and polar regions. Fungal 
adaptation to temperature has long been studied in the context of understanding their 
responses to thermal stress, which affects proliferation processes in natural and artificial 
environments. Of the various responses, heat shock proteins (HSP) such as HSP90 and 
HSP70 have been commonly quantified and their expression measured through molecular 
approaches. In this work, we analysed the transcriptome of Pseudogymnoascus sp. strain 
HND16 R4-1 Sp.1 (H4) by using de novo assembly and reference genome mapping 
pipelines. Liquid cultures of the fungal strain were grown at 15°C. For the temperature 
increase experiments, the control and the treatment group were exposed to temperatures of 
15°C and 25°C, respectively for 2 hours. Results showed that HSP98, HSP90, HSP88, 
HSP78, HSP70 and HSP30 genes were up-regulated in the treatment group. The HSPs 
perform chaperone functions by 1) stabilizing new proteins to ensure correct folding or 2) by 
helping to refold proteins that were damaged by cell stress. Such up-regulation of HSP genes 
may help Pseudogymnoascus to survive under warmer temperature, even though their 
growth may be compromised. 
 
Keywords: Pseudogymnoascus, RNA-Seq, differential gene expression analysis, heat 
shock proteins, de novo assembly.  
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Polar Regions Matter to the Tropics; A Case of Continuity of the Global System 
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The polar regions especially the Arctic is now experiencing the highest rate of warming with 
observed changes of more than 3.5 deg C from the period of 1970-2004 compared to about 
2 deg C in the midlatitude and about 1 deg C in the tropics. This warming has weakened the 
circumpolar circulation and cold air outbreak during winter has cause more f reezing spells 
in the mid-latitudes. The linked between the midlatitude and the tropics is the subtropical 
highs which are located as the descending branch of the tropical Hadley cells. These belt of 
high pressures that circle the globe are the main driver of the wind over the tropics. The shift 
or variation of intensity of these subtropical highs will impact on the monsoon of Australasia 
and Asia. These subtropical highs such as the Siberian High and Mascarene High are also 
influenced by processes not only in the tropics but also in the polar regions. Hence these 
subtropical highs are the linked between polar climate and the tropics and vice versa. The 
thermohaline circulation that drives the global ocean current is basically driven by both 
Antarctic and Arctic bottom water generation which is closely linked to polar sea -ice 
formation. It is estimated that the Antarctic branch of this circulation provides more than 75% 
of nutrients north of 30 deg S. The change of the strength of the thermohaline circulation will 
have a significant impact on not only climate but also ocean state of Western Pacific and the 
western boundary current such as the Kuroshio current of East Asia. Last but not least the 
melting rate of continental and polar glacier has given rise to a 3.2 mm/year rise in global 
sea-level. This value is now thought to be underestimated due to the uncertainty of the more 
rapid than expected melting of the glaciers of Western Antarctica. There is still an ongoing 
research to derive an accurate estimate of Antarctic glacial melt. This sea level rise will have 
an impact on our coastal regions that will be compounded by the first two changes discussed 
earlier. Hence all these need to be integrated so that we have a better picture of how polar 
warming will affect our region. These are the areas that Malaysian researchers hope to 
contribute under our national and international initiatives to show that polar regions matter 
to the tropics. 
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Transition of Antarctic Terrestrial Ecosystem After the Last Glacial Maximum –a 
View From Lake Bottom 
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After the last glacial maximum (LGM, ca. 10,000 years ago), Antarctic ice sheet have been retreating 
and ice-free bare ground spreading around the edge of the Antarctic continent. From frozen and dark 
environments under the ice sheet, to wet/dry and UV rich open condition, drastic change have 
occurred on Antarctic terrestrial environment and its ecosystem. The joint group of biologists and 
geologists in NIPR has been working to understand this transition process for over 20 years. Two 
axes, horizontal and vertical were set up in the research strategy on historical geology and succession 
of Antarctic terrestrial ecosystem, especially focusing on the lakes. Horizontal axis is established on 
the ice-free area, from the shore to the retreating ice edge, and comparative study on biological, 
chemical, and physical changes in the lake water had been carried out. The vertical axes are 
established in the lake sediments, to clarify the history of each lake and to compare these lake histories 
along the horizontal axis. Taking advantage of these two axes, we are trying to underst and the 
transition of Antarctic terrestrial ecosystem for ca. 10,000 years after the last glacial maximum. 
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Winds of change: The Past and future of Winds Over the Southern Ocean and 
Antarctica 
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Climate models simulate a robust poleward shift and strengthening of the main eddy-driven belt of 
Southern Hemisphere (SH) mid-latitude near-surface westerly winds (hereinafter referred to as the 
‘westerly jet’ or ‘jet’) in response to future scenarios of increased greenhouse gas concentrations. 
Such changes have wide-reaching implications both regionally and globally relating to impacts on, 
for example, uptake of thermal energy and CO2 in the Southern Ocean and ice-ocean interactions 
around Antarctica. However, there is a larger inter-model spread in the magnitude of jet responses In 
this talk, recent research will be discussed, which demonstrates the importance of coupled 
atmosphere/ocean/sea-ice interactions in influencing future wind changes. Specific regions around 
Antarctica of particular interest for considering impacts on the Antarctic cryosphere (sea ice, ice 
shelves and land ice) will be discussed. Recent advances in climate modelling will be summarised, 
along with major outstanding challenges for future research. 
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Unprecedented, unexpected and unbidden: The COVID-19 pandemic and its 
consequences for Antarctic governance and research 
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The past year is likely enter the history books as one marked by global disruptions that, for the 
majority of people inhabiting Earth right now, have had unprecedented reach into many different 
spheres of their lives. The COVID -19 pandemic has affected all sectors of society and forced us to 
re-examine our values and priorities as well as the way we work and live. SARS-CoV-2 spread rapidly 
across the globe and has now reached every continental landmass, including the Antarctic, where 
made its appearance at the Chilean Bernardo O’Higgins base in late December 2020. Fortunately, this 
appearance of the COVID-19 virus in Antarctica has remained the only one so far. Nonetheless, the 
pandemic has had significant implications for Antarctic governance, National Antarctic Programme 
operations, Antarctic research, fishing, tourism and other activities. In this presentation, I will outline 
the results of an interdisciplinary and international research initiative by the Scientific Committee on 
Antarctic Research that examined the pandemic’s impact on all forms of human engagement with the 
Antarctic. In particular, my presentation will explore the consequences COVID-19 had for Antarctic 
governance and research by, inter alia, delving into the results of an Antarctic community survey, 
which over 400 Antarctic researchers and support staff participated in. The results from that survey 
emphasise the adverse effects the pandemic has had particularly on early-career researchers, those 
reliant on fieldwork and researchers from countries with developing Antarctic programmes. The 
survey also reveals that COVID-19 has had negative repercussions for the mental health of Antarctic 
researchers and that these negative impacts were not evenly felt across the Antarctic research 
community, with women and early-career researchers suffering to a greater extent that other 
community members. I will conclude my presentation with an overview of strategies to address the 
negative consequences the COVID-19 pandemic has had on the Antarctic research community and 
governance regime. 
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Triclosan is an antimicrobial commonly found in daily healthcare products. Due to its 
abundancy and lack of countermeasures when it comes to waste treatment management, 
the chemical has seeped into various aquatic ecosystems around the world, leading to 
contamination. As a primary producer in the food chain, any effects of a pollutant on 
microalgae in the long run may affect the whole food chain. In order to remediate this issue, 
this study investigated the response of Antarctic isolate of Chlorella sp. to low doses of 
triclosan after acute (4 days) and chronic (20 days) exposure, if there was any non-
monotonic response. The toxic effects were determined based on pigment content, cell 
numbers, oxidative stress response, namely production of reactive oxygen species (ROS) 
and lipid peroxidation. The concentrations of triclosan tested ranged from 0-100 mg/L. Our 
studies showed that acute exposure (4 days) of triclosan was more toxic to the microalgae 
compared to chronic exposure (20 days) with effective concentration (EC) EC50 = 71.98 
mg/L on day 4 and EC25 = 25.12 mg/L on day 20. Doses of triclosan lower than EC50 and 
EC25 did not reduce the pigment contents per cell. In addition, there was a minimal induction 
in  ROS production and lipid peroxidation. However, the chlorophyll-a to chlorophyll-b ratio 
was reduced in Antarctic Chlorella. In conclusion, Antarctic Chlorella sp. adapted to the 
presence of triclosan chronic manner and did not demonstrate monotonic dose response 
curves.  
Keywords: Chlorella sp., triclosan, non-monotonic dose response 
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Macrobenthic biodiversity in the coastal water of the West Antarctic Peninsula (WAP) is still 
understudied due to several factors relating to logistic and cost. As such, the functional 
variability of the macrobenthic assemblages is also poorly understood. In 2016, a study was 
carried out in the WAP to measure the functional capacity of macrobenthic communities. 
Macrobenthic samples were collected using a hand-made dredge at 3 sites with different 
latitudes. The measurement was based on Biological Traits Analysis that takes into account 
the variability of functional traits between communities. This study found that the 
macrobenthic community at the higher latitude site was less functionally varied compared to 
the lower latitude site. This was coincident with the number of individuals where the low 
latitude site recorded a higher abundance of macrobenthos compared to the high latitude 
site. A further analysis showed that traits related to resource utilisation (i.e., feeding, mobility) 
had a greater influence on the communities compared to traits related to life cycle (i.e., 
reproductive technique, type of larva). In  this study, the functional trait was proved to be 
useful in terms of understanding the ecosystem function of macrobenthic communities in 
coastal waters.   
Keywords: functional traits, Biological Traits Analysis, macrobenthic communities, latitudes, 
West Antarctic Peninsula  
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ABSTRACT 

 
 
Plastic pollution in the environment and ecosystems has emerged in the Antarctic region. 
High Density Polyethylene (HDPE) and Low Density Polyethylene (LDPE), two dominant 
plastics that are relatively abundant in Antarctica, have been shown to be environmentally 
hazardous.These plastics affecting flora and fauna, and even humans as a final consumers 
and becoming one of the cancer causes in humans. To reduce the risk of this harmful 
contaminant, the need to remediate plastic from the environment has attracted researchers’ 
attention. Biodegradation using fungi is considered one of the feasible approaches. Using 
fungi from both polar regions (Arctic and Antarctica), four strains of Pseudogymnoascus sp. 
labeled as SP1, SP2, SP3 and SP4 were tested for their abil ity to withstand and thrive in 
plastic-based media. A simple plate screening using HDPE and LDPE in Minimal Salt Media 
(MSM) was used as a sole carbon and nitrogen source to screen for the ability of 
Pseudogymnoascus sp. to grow. Based on the qualitative analysis, all four strains showed 
the ability to grow on the plastic plate through mycelium production on the media after 21 
days of incubation. Though this is a simple analysis, it can be  novel knowledge in the plastic 
bioremediation field, especially related to polar soil fungi. This fundamental discovery may 
have implications for future technological development in treating pollution in the real world. 
 
Keywords: Polar; Antarctica; Soil fungi; Plastic; Biodegradation 
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Microplastic pollution is internationally recognised as a significant environmental threat due 
to its ubiquitous presence resulting from improper waste disposal. Although most studies 
have focused on microplastic contamination in the marine ecosystem, microplastic pollution 
in the soil environment is usually poorly understood and often overlooked. Microplastics alter 
the soil ecosystem, soil fertility, degrade the food web, and subsequently affect food security 
and human health. This study explores the biodegradation potential of the Antarctic soil 
bacteria Pseudomonas sp. ADL15 and Rhodococcus sp. ADL36 on the polypropylene (PP) 
microplastics in Bushnell Haas (BH) medium for 40 days. The degradation was investigated 
based on the weight loss of PP microplastics, removal rate constant per day ( K), and their 
half-life. The PP microplastics’ biodegradation validity was examined through structural 
changes via Fourier transform infrared spectroscopy analyses. The weight loss percentage 
of the PP microplastics by ADL15 and ADL36 after 40 days was 17.3% and 7.3%, 
respectively. The optimal growth in the BH media infused with PP microplastics was on the 
40th and 30th days for ADL15 and ADL36, respectively. The infrared spectroscopic analysis 
revealed significant changes in the PP microplastics’ functional groups following the 
incubation with Antarctic strains 
 
Keywords: plastic pollution, pristine fellfield soil, polypropylene, Pseudomonas sp., 
Rhodococcus sp. 
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Mycosporine-like amino acids are secondary metabolites produced by a variety of organisms 
as  photoprotectants. Intense exposure of Antarctic microorganisms to UV radiation due to 
the existence of ozone hole would trigger protection responses in them. With this in mind, 
Antarctic cyanobacteria was chosen as a subject in this study. Cyanobacteria produce 
numerous strategies such as avoidance, scavenging, screening, DNA repair systems and 
programmed cell death whenever they face the damage initiated by UV radiation. 
Cyanobacteria also produce water- soluble mycosporine-like amino acids that possess an 
absorption maxima ranging from 310 to 360 nm. MAAs absorb the harmful UV radiation and 
dissipate it as heat. Four Antarctic cyanobacterial isolates, namely Phormidium sp. 1 and 2, 
Wilmottia murayyi, and Nostoc sp., were exposed to artificial UV radiation for an interval of 
3, 6, and 9 hours to imitate the conditions they faced in their natural environment. Cultures 
were observed for growth at each time interval. Subsequently, cultures were extracted and 
purified using HPLC to detect mycosporine -like amino acids. Further characterization by 
using LCMS and NMR is planned to be pursued. The results would give some insights into 
these four isolates protection mechanisms against UV radiation. 
Keywords : Mycosporine-like amino acids, UV radiation, HPLC, LCMS, NMR 
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The search for new antimicrobial compounds is at a critical juncture, as few new antibiotics 
have been discovered in recent years in comparison to the number of multidrug resistant 
pathogenic bacteria that emerge. Hence, the search area has now widened to the pristine 
environment in the Antarctic. Due to the harsh living conditions in the polar regions, Antarctic 
bacteria have evolved unique strategies to survive to gain competitive advantage by 
producing antimicrobial compounds to inhibit the growth of competitors, and these 
antimicrobial compounds from Antarctic bacteria could be novel. Hence, this project was 
set out: (1) to determine the population of bacteria with antimicrobial activities from King 
George Island (2) to identify and characterize bacteria with antimicrobial activities, and (3) 
to express the putative antimicrobial peptide coding genes from a selected Antarctic 
bacterium. The results indicated that the Fildes Peninsula was dominated by the 
Bacteroidetes phylum, followed by Proteobacteria. One Pedobacter cryoconitis BG5 and 
five Pseudomonas spp. that exhibited antimicrobial activities against food pathogens were 
isolated. The genome of P. cryoconitis BG5 was sequenced, and we discovered that it 
carried several potential antimicrobial peptide-coding genes, namely the toxin gene of the 
toxin-antitoxin (TA) system and the phage lysin gene. The two genes were cloned 
separately and expressed. The toxin peptide produced in Escherichia coli exhibited 
moderate antimicrobial activity. In contrast, the phage lysin peptide produced in E. coli 
exhibited stronger antimicrobial activity against the host. The host harboring the phase lysin 
gene showed slower growth when compared to the controls.  
 
Keywords: Antimicrobial compound, antimicrobial peptide, Antarctic bacteria, King George 
Island 
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Necrobiome is a community of organisms associated with carrion decomposition and 
important during carcass decomposition process. Thus, to ensure the sustainability of 
biodiversity in Antarctica, it is fundamental to understand the basic decomposition process, 
which is the key to nutrient recycling. This study aims to determine the necrobiome 
community structure associated with different stages of decomposition of penguin carcasses 
in Antarctica. We hypothesize that different penguin carcass decomposition stages are 
associated with different types of necrobiome communities. To determine the necrobiome 
communities, we isolated arthropods and nematodes using a simple flotation technique. 
Results showed that arthropods were found more abundantly from soil beneath the carcass 
(685 ± 66 individuals) compared to around carcass (492 ± 45 individuals). Similarly, more 
nematodes were isolated from soil beneath the carcass (721 ± 58 individuals) than aroun d 
the carcass (591 ± 24 individuals). Interestingly, no arthropods and nematodes were isolated 
from the control soil samples (~500 meters away from penguin colonies). In addition, 16S 
ribosomal RNA and Internal Transcribed Spacer Next Gene Sequencing were conducted to 
identify the bacteria and fungi species. By investigating the necrobiome community structure 
and function in Antarctica, this study is significant in understanding the fundamental and 
application aspects of nutrient recycling in the polar region. 
Keywords: Necrobiome, nutrient recycling 
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Responsible for about half of global primary production, marine phytoplankton play an 
important role in global carbon cycle. Changes in ocean temperature and acidity are 
expected to alter physical processes, nutrients and carbonate system in the Southern 
Ocean. However, it remains unclear how phytoplankton will response to these changes. We 
report the relationship between total dissolved inorganic carbon (DIC) and major 
phytoplankton groups collected along a transect (44°S to 53°S, centred at 10°E) crossing 
the Antarctic Polar Front (APF) on cruise ANT-XXVIII/3 “Eddy Pump” on board RV Polarstern 
in austral summer 2012. All chemical data were calculated using R language programming 
software. Seawater carbon parameters (pCO2, fCO2, CO2, HCO3 and CO3) were obtained 
by using a package named “seacarb”. There are distinctive correlations between DIC and 
phytoplankton groups across the APF. DIC have positive correlation with all phytoplankton 
groups except for prasinophytes and haptophytes. Our study found that different groups of 
phytoplankton have different capability in utilizing the seawater carbon parameters for their 
photosynthesis process and growth. The results hint that different phytoplankton groups will 
response differently to changes in physico-chemical conditions in the Southern Ocean. 
 
Keywords: Phytoplankton; Southern Ocean; Antarctic Polar Front; carbon cycle; carbon 
chemistry 
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This study investigates changes in surface (<10 m) phytoplankton composition and 
hydrological parameters measured along a repeated transect over 10 years in the Pacific 
sector of the Southern Ocean (40-70°S, 130-160°E). Sea surface temperature and salinity 
values were high in the Subtropical Zone (STZ) and mostly decreased southward. Salinity 
was very constant in the Polar Frontal Zone (PFZ) region with seasonal and interannual 
variability less than 0.1. Nitrate, phosphate and silicic acid concentrations increased 
southward with the lowest values in the STZ. A marked increase in nitrate and phosphate  
was observed in the Sub-Antarctic Zone (SAZ) and reached maximum values in the 
Southern Zone (SZ). In contrast, silicic acid concentrations were low (< 3 uM) in the SAZ, 
with values greater than 5 uM only observed in the PFZ. Chlorophyll concentrations we re 
moderately high (> 0.1 mg/m3) in the STZ and SZ, but low in the PFZ. Microphytoplankton 
were abundant in the STZ, low in the SAZ and increased southward reaching a peaked (> 
80%) south of the AZ. In contrast, there was an opposite trend in the distribution of 
nanophytoplankton, which had a maximum abundance in the SAZ. Picophytoplankton were 
abundant in the STZ but decreased southward.  
 
Keywords: Phytoplankton composition, temperature, nutrients, Southern Ocean 
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Microfungi isolated from soils and mosses of Signy Island, Antarctica 
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Microfungi is a general term for a group of fungus that produce microscopic reproductive 
structures. The group comprised of many important plant pathogenic and toxigenic genera. 
Based on other studies, the fungal diversity is still limited and restricted to certain areas in 
Antarctica. In this study, microfungi were isolated from samples of soils and mosses of Signy 
Island, Antarctica. Thus, the objective of this study is to isolate and characterize microfungi 
from Antarctic soils and mosses based on morphological and molecular approaches. The 
fungi were isolated using several isolation techniques such as direct isolation, debris 
isolation and soil dilution methods. From the 12 samples of different locations, 35 fungal 
isolates were successfully identified into six genera. Based on morphological 
characterization, the most frequently isolated fungi were:- Penicillium spp. (80%), Fusarium 
spp. (11%), Phoma spp. (9%), Chrysosporium spp. (8%), Trichoderma spp. (3%), and 
Rhizopus spp. (3%). Fungal diversity and abundance vary on each site and was found more 
diverse in the Antarctic soil compared to mosses. Penicillium spp. were the most common 
fungi present in the Antarctic soils that were found in seven sites in this study. Penicillium 
and Fusarium are known to produce important mycotoxins and consist of plant pathogens, 
while Trichoderma is known to be used as biological control agents to manage plant 
diseases. The molecular and secondary metabolites characterization of these microfungi is 
still ongoing. The species associated with plant pathogens and mycotoxin producer will be 
selected for further analyses in comparing their mycotoxin gene clusters to the tropical 
strains. 
 
Keywords: Microfungi, Penicillium, Fusarium, mycotoxin.  
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The diversity of cold stress response mechanism in Pseudogymnoascus spp. 
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In the understanding of stress response mechanisms in microorganisms, cold stress has 
received less attention than heat stress. Various cosmopolitan model organisms such 
as Saccharomyces cerevisiae and Aspergillus nidulans have been used as models to 
understand cold stress response. Nonetheless, psychrophilic and psychrotolerant fungi have 
also been studied to provide specific details and information particularly in relation to their 
cold-adapted properties. In this work, Pseudogymnoascus spp. isolated from different 
biogeographic regions were used to represent psychrotolerant species of soil microfungi. 
The effects of cold stress on their proteome profiles were compared using liquid 
chromatography tandem mass spectrometry (LCMS/MS) approach to understand the 
response mechanisms. The term “cold stress” represents an experimentally lower 
temperature compared to the optimal growth temperature of Pseudogymnoascus spp. This 
leads to stress-related physiological change such as the reduction of fungal growth rates. 
Our results showed that the overall mechanism of response towards cold stress (CS) varies 
in the proteome profiles either increased or decreased in relative abundance when 
compared at their non-stress temperature, 15°C (protein abundance ratio, CS:C) among 
isolates of Pseudogymnoascus spp. Several metabolic enzymes and ribosomal proteins 
were identified in all six isolates of Pseudogymnoascus spp. as these have changes in 
relative abundance when exposed to cold stress. However, there were no significant 
geographical patterns that contribute to the cold stress response 
of Pseudogymnoascus spp. Information gathered from the proteomic perspective 
of Pseudogymnoascus spp. will provide an initial glimpse of the cold stress response 
mechanism of soil microfungi. Despite the cold stress response identified in the present 
study showed significant changes to Pseudogymnoascus spp. proteomes, they did not 
represent the actual environmental stress conditions of both polar and temperate regions. 
Limiting factors such as nutrient availability and humidity contribute greatly to the actual 
environmental cold stress condition for soil microfungi of different biogeographic regions. 
Keywords: psychrotolerant fungi, protein abundance ratio, LCMS/MS, biogeographic 
regions.  
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A transcriptomic effort to investigate mechanisms of adaptation in Chlorella sp. 
under the effects of ocean acidification. 
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Excessive emission of greenhouse gases to the atmosphere, with carbon dioxide being the 
major constituent, is driving climatic changes. Without substantial mitigation and 
conservation efforts, atmospheric CO2 levels are predicted to increase by 2.5 times from 400 
ppm (parts-per-million) to 1000ppm by the year 2100. Oceans are the largest carbon sink, 
with 40% of anthropogenic CO2 being absorbed by the Southern Ocean. A rapid increase of 
dissolved CO2 is perturbing oceanic chemistry contributing to a phenomenon known as 
ocean acidification. Marine phytoplankton are major primary producers in the biosphere, 
fixing and releasing an equal amount of carbon and oxygen as terrestrial plants.  These 
serve as the base of marine food webs and central to the marine biological carbon cycle. 
Picochlorophytes are a subgroup of green phytoplankton in the marine environment, with a 
size less than five micrometers. Picochlorophytes demonstrated an enhanced growth rates 
under simulated ocean acidification scenarios. Our current investigation tested a 
picochlorophyte, Chlorella sp. (UMACC250) originating from the polar Southern Ocean 
region. Phytoplankton cultures were acclimatized to current and future predicted CO2 levels. 
Total messenger RNA (mRNA) was extracted, and transcripts were sequenced using next-
generation sequencing. The sequenced transcripts were referred to three phytoplankton 
genome databases for annotation and differential expression analysis. Differentially 
expressed genes related to pathways involving photosynthetic antenna proteins and 
porphyrin/chlorophyll metabolism were enriched, suggesting active maintenance of the light-
harvesting machinery under acidified conditions. Other enriched pathways include ribosomal 
metabolism, nitrogen biosynthesis, and glycine/serine/lysine/threonine metabolism, implying 
enhanced protein turnover to support the thylakoid membrane proteins. Our findings suggest 
that some picochlorophytes could thrive under increasing oceanic CO2, and this 
phytoplankton group potentially has crucial role in future oceanic ecosystem. 
 
Keywords: oceanic CO2; ocean acidification; polar phytoplankton; transcriptomics 
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Arthrobacter alpinus strain BP31, a pleomorphic psychrotolerant gram-positive bacteria 
isolated from Berntsen Point located in Signy Island, Antarctica. The identification of the 
bacteria was based on 16s RNA sequence and whole genome sequence (4,059,912 bp). 
Based on the GGDC phylogenetic tree analysis, strain BP31 was differentiated against 38 
closest species The coding sequences (CDS) by RAST had assigned 4,018 CDS and 294 
subsystems, only 25% CDS were found in the subsystems while the remaining 75% were 
not classified. A total of 40 genes (2.5%) were identified in the stress response category and 
32 genes (2.0%) were identified in virulence, disease, and defence can be attributed to 
resilience. Further Biolog phenotypic Microarray was performed to assess the metabolic 
pathways and substrate utilisation. The bacterial species was able to grow in 4⁰C, 10⁰C and 
15⁰C, and higher biomass was seen at 15⁰C, the metabolic array was performed at this 
temperature for the pre-existing functional networks available to be exploited in new 
ecological niches from its original growth conditions at -3.3⁰C on average. The antibiotics 
resistance includes resistance against Cell wall synthesis, DNA synthesis inhibitors, Protein 
synthesis inhibitors, RNA synthesis inhibitors, and folic acid synthesis inhibitors is predictive 
of a potential superbug. The isolated strain also showed resistance to four heavy metals like 
aluminium, chromium, Iron, and light metal potassium. The survival rate for 0.5mM copper 
and Zinc over 10 days is 65% and 47.2% respectively. The Copper transcriptional 
repressors, Chaperones and transporters, Resistance protein and copper homeostasis 
protein, Zinc regulators, Zinc efflux, Zinc uptakes and Zinc metalloenzymes could contribute 
to resilience in chemically different niches. Due to climatic changes life forms on Earth have 
withstood anthropogenic climate change for its survival, it is now time to focus on the 
knowledge that the ‘unseen majority’ can communicate with us. 
 
Keywords: Antarctic bacteria, whole genome sequence, biology microarray, resilience, 
Arthrobacter alpinus 
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Rhodotorula sp. (USM-PSY62) is a psychrophilic yeast isolated from the Antarctic Sea ice 
and it grows optimally at 15 °C. This study was conducted to observe how USM -PSY62 
adapted to fluctuation in temperature. During cold adaptation, an elevated transcription of 
the CorA magnesium transporter gene in USM-PSY62 indicated a higher requirement for 
magnesium ions in order to gain additional enzyme cofactors or maintain cytoplasmic fluidity. 
The HepA homologue coding for DNA/RNA helicase was over-expressed in cold conditions, 
possibly to reorganize secondary structures of DNA and RNA. An up-regulation of the 
catalase gene was also observed reflecting an increment in the concentration of reactive 
oxygen species and fluctuations in the associated antioxidant system. The YOP1 gene, 
which encodes a membrane protein associated with protein transport and membrane traffic, 
was the most down-regulated under cold shock conditions. The genes responsible for the 
structural maintenance of chromosomes (SMC) were also down-regulated when the 
temperature was shifted to 0 ⁰C. Upon thermal stress, the gene for heat shock factor protein 
1 (HSF1) was up-regulated. Hsf1 is a transcriptional regulator which regulates the heat 
shock responses. 
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Pseudanabaena is a genus of filamentous cyanobacteria known to be rich in phycoerythrins. 
The whole genome of the strain Pseudanabaena catenata USMAC16 obtained from the 
High Arctic Svalbard archipelago was characterized. It has a genome size of approximately 
5.5 Mb with a G+C content of 43.8%. A total of 2292 protein coding genes and 2261 genes 
matching hypothetical proteins were identified. Two gene clusters encoding the pigment-
binding light-harvesting proteins (phycocyanin) with 3 homologues of cpcA and cpcB were 
recognized. Genes for cold inducible proteins such as gyrA and gyrB coding for DNA 
gyrase, htpG coding for the chaperone protein HtpG and desA coding for fatty acid 
desaturase were also present. This study has integrated next generation sequencing to 
reveal information on the physiology and adaptation of Pseudanabaena. In this work, we 
analyze cold-adapted cyanobacteria, looking for strategies involving novel features, and/or 
activation of non-classical metabolisms for a cold lifestyle. Metabolic traits related to energy 
generation, compounds and mechanisms involved in stress resistance, cold adaptation and 
characteristics of the cell envelope, are analyzed in heterotrophic cold-adapted 
cyanobacteria. 
 
Keywords: cpc gene; genome; psychrotolerant; Svalbard island 
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The induction of highly conserved heat shock protein 70 (Hsp70) is often related to a cellular 
response due to adverse conditions. In this study, we assessed the expression of 
the Hsp70 genes in the Antarctic yeast, Glaciozyma antarctica under thermal treatments for 
several periods of exposure. The main aims of the present study were to assess if stress 
induced Hsp70 could be used to monitor the exposure of G. antarctica to various thermal 
stress, analyse the structures of the G. antarctica Hsp70 proteins using comparative 
modeling, and evaluate the relationship between the function and structure of 
the Hsp70 in G. antarctica. The cells of G. antarctica were shown to express significant 
inducible Hsp70 genes after the heat and cold shock treatment. Interestingly, GaHsp70-
1 shows 2-6 folds expression higher than GaHsp70-2 after the heat and cold exposure. ATP 
hydrolysis analysis on both G. antarctica Hsp70s proved that these psychrophilic 
chaperones have the ability to perform activities in a wide range of temperatures, including 
37°C, 25°C, 15°C and 4°C. The 3D structures of both Hsp70 reveal several interesting 
findings such as the substitution of β-sheet to loop in the N-terminal ATPase binding domain 
and some modest residue substitutions which allow flexibility to the protein to function at low 
temperature and simultaneously retain their functional activity at ambient temperatures. In 
conclusion, Hsp70 plays an important role in the physiological adaptation of G. antarctica. 

Keywords: Heat shock proteins 70 (Hsp70); adverse condition; cell adaptation; Glaciozyma 
antarctica 
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Marine ecosystems in Antarctica are thought to be highly vulnerable to dynamic global 
warming. In the deep-water ecosystem, benthic organisms are likely to be among the best 
indicators to environmental changes and give early warnings of ecosystem vulnerability. In 
2017 we sampled deep-water benthic assemblages across a continental shelf in Marguerite 
Trough (MT), West Antarctic Peninsula (WAP). This region is one of the hotspots of climate 
mediated physical change on Earth. Video and images were captured at five stations, each 
with 20 replicates to identify and compare benthic functional group composition and diversity. 
We also collected adjacent environmental information of depth, temperature, salinity, 
oxygen, and chlorophyll-a (using a CTD). We identified 1,382 individuals from 13 functional 
groups across all five sites. With 557 individuals, MT5 (the northern bank of the trough) 
comprised the most functionally varied assemblages, accounting for 40% of total 
abundance. Climax sessile suspension feeders were the most dominant group with 539 
individuals (39% of the total abundance). This included Porifera, Brachiopoda and erect 
Bryozoa. A multivariate analysis showed that assemblages at MT5 significantly differed from 
MT1, MT2, MT3 and MT4 in terms of functional group composition. This biological difference 
was coincident with topographic and substrate differences of MT5 (predominantly rocky), 
compared to the other stations (mainly sediment). In terms of physico-chemical parameters, 
MT5 was similar to MT1 and MT2 (the southern bank and nearby), particularly characterised 
by similar temperature and chlorophyll-a values. However, MT5 differed in depth. Depth 
emerged as a key factor in the Bio-Env analysis in which it contributed the most to the 
difference of functional groups between MT5 and other stations. Our study shows that a non-
invasive, low taxonomic skills, functional group approach not only valuable in providing 
functional perspective on environmental status, but they also proved to be sensitive to 
environmental variability. 
Keywords: benthic community, functional group, diversity, Marguerite Trough, West 
Antarctic Peninsula.  
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Cyanobacteria or blue green-algae are oxygenic photosynthetic bacteria that are known to 
colonize a wide range of habitats including extreme Antarctic ecosystems.  The success of 
cyanobacteria in Antarctica illustrates their ability to tolerate low temperature, low light, 
fluctuating salinity and desiccation. Salinity has been reported as an important abiotic factor 
affecting cyanobacterial community structure in An tarctica. Fluctuations in salinity is 
common especially during the winter and summer seasons. Despite the presence of 
cyanobacteria in these changing saline environments, information about their physiological 
response to salt stress remains limited. In the present study, we investigated the impact of 
salt stress on the growth of twenty (20) cyanobacterial strains isolated from various Antarctic 
meltwater ponds, lakes, and hydro-terrestrial environments. These stains belonged to eight 
(8) genera, namely Phormidium, Microcoleus, Wilmottia, Leptolyngbya, Phormidesmis, 
Leptolyngbya, Nodosilinea and Nostoc. Cultures of all the 20 strains were examined for their 
salt tolerance based on three categories; salt-sensitive strain that grew only at the control 
growth condition in BG-11 medium; low salt-tolerant strain that grew at salinities between 0-
35‰ and moderate salt-tolerant strain that grew until 65‰. The strains tested grew in various 
salinity with majority of the strains being categorised in the modera te salt tolerant group. 
However, strain Phormidesmis priestleyi exhibited the highest salinity tolerance up to 85‰ 
with consistent increase in biomass and their cells continued to survive up to 105‰. Our 
result showed that exposure to increasing salinity result in chlorosis and decreased in 
biomass in most strains. Nuclear Magnetic Resonance Spectroscopy (NMR) will be 
employed to quantify and characterise organic osmo-regulatory compounds (compatible 
solutes) accumulated by the studied strains in response to salt stress. The data obtained in 
this study could provide an insight into adaptive strategies of cyanobacteria challenged by 
fluctuating salinities in Antarctic habitats. 

Keywords: salt tolerance, extreme environment, microalgae, freshwater 
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The phytoplankton-bacterioplankton interactions are key for functioning of aquatic 
ecosystems, especially in polar regions, which are particularly sensitive for the ongoing 
climate change. The dynamics of phytoplankton and bacterioplankton communities was 
studied in Southern Ocean coastal waters near Argentine Islands archipelago in March-April 
2021. Phytoplankton community succession was observed with the dominance of 
Bacillariophyceae (up to 5,745 x106 cells/m3) in March and Cryptophyceae (up to 
10,441x106cells/m3) in April. 
Chlorophyceae (4,885 x 106 cells/m3 on average) became abundant in mid and late March. 
Bacterioplankton taxonomic patterns reflected phytoplankton dynamics and the samples 
collected at the beginning, middle and end of March were significantly different both from 
each other and from the samples collected in April (ANOSIM, R = 0.6, p = 0.0001). At the 
class level Gammaproteobacteria, Bacteroidia and Thermoanaerobaculia were dominant in 
early March, whereas Rhodotermia, Sesulfovibrionia, Acidimicrobia, Campylobacteria and 
Deferribacteres were more abundant in mid March. Clostridia and Vampirivibrionia were 
characterized by the highest abundance in late March-early April and Coriobacteriia, SAR 
324, Nitrososphaeria and Thermoplasmata were dominant in mid April. The genera known 
for their association with diatoms - Sulfitobacter (7.7%), Ulvibacter (5%) and Polaribacter 
(5.5%) were prevalent in March. Meanwhile the April community was dominated by 
Planktomarina (16%), NS5 (5.5%), SAR86 (2.6%), SUP05 (5.5%), NS9 (1%). Significant 
positive correlations have been found between Bacillariophyceae, Methylobacterium 
(R=0.53, p=0.0002), Acinetobacter (R=0.38, p=0.015) and Aeromonas (R=0.42, p=0.007), 
as well as between Chlorophyceae, Loktanella (R=0.95, p=0.00001), Sulfitobacter (R=0.91, 
p=0.00001) and Ulvibacter (R=0.94, p=0.00001). The phytoplankton-bacterioplankton 
interplay during Antarctic autumn will be further studied using OMICS techniques to get 
insight into the functional relationship between these communities.  
 
Keywords: bacterioplankton, phytoplankton, 16S, taxonomic structure, Argentine Islands. 
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Phytoplankton is a key element of Antarctic marine ecosystems. Unicellular phytoplankton 
respond quickly to environmental fluctuations and transformations, changing the intensity of 
primary production and abundance, reorganizing the taxonomic and size structure. The 
complex of changes in global, regional and local factors is first reflected in the state of 
phytoplankton communities. Phytoplankton monitoring allows tracking the operational 
response of marine ecosystems to processes occurring in a specific region of the Southern 
Ocean. Phytoplankton studies were carried out in the waters of Galindez Island (Argentine 
Islands) in February-April 2019 and 2020. The dynamics of summer-autumn development 
of phytoplankton in 2019 and 2020 was characterized by significant differences. The average 
biomass of phytoplankton in 2019 was 272 mg/m3, while the abundance was 1299 x 106 
cells/m3. These parameters were lower in 2020 with 59 mg/m3, and 31x106 cells/m-3 
respectively. The average concentration of chlorophyll a, which was 2.8 mg/m3 in 2019, 
decreased to 0.83 mg/m-3 in 2020. The taxonomic structure of phytoplankton in 2019 and 
2020 had significant differences as well. Cryptophyceae, Cyanophyceae, and 
Prymnesiophyceae formed the bulk of abundance in 2019. The biomass was based on 
Bacillariophyceae dominated by Corethron criophilum Castracane. At the same time up to 
20% of the biomass was formed by Dinophyceae and Prymnesiophyceae. The contribution 
of Bacillariophyceae to the total abundance was 83% in 2020, to the biomass of 98%. 
Phaeocystis antarctica Karsten, which was massive in 2019, was not detected in 2020. 
Significant differences in the development of phytoplankton groups in the summer-autumn 
period of 2019 and 2020 indicate the annual fluctuatio ns in the complex of conditions in the 
Argentine Islands region, which requires further research. 
 
Keywords: Phytoplankton, biomass, chlorophyll a, taxonomic structure, Argentine Islands 
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Deschampsia antarctica, which is the fastest growing plant in the region - is characterized 
by prominent ecological significance in the Antarctic terrestrial ecosys tem. Some adaptive 
mechanisms of this iconic Antarctic species were studied in the current work. Interestingly, 
the results suggest that the adaptive mechanisms of this species are not unique for vascular 
plants in general. For this reason, we assumed that the distinctiveness of the hairgrass plant 
lies in its complex adaptation that occurs simultaneously at different levels of biological 
organization. As well, certain environmental relationships with other organisms in the 
process of long-term interaction also may contribute to the plant's adaptability. Being a 
known bioindicator of environmental change, the Antarctic hairgrass exhibits a variety of 
certain features that are important for our understanding of terrestrial species adaptation 
phenomenon. A model D. antarctica metapopulation of the Galindez Island (Argentine 
Islands) demonstrates the population response to climate effects: its size increases and 
decreases in congruence with favorable and adverse seasons, respectively. Research of the 
complex adaptability features using multiple traits concluded that each studied D. antarctica 
population exhibited an individual pattern, which presumably occurred in response to 
population’s own microhabitat conditions. This assumption is supported by the analysis of 
vegetation period, surface soil temperature and soil macro -element content impact on 
complex adaptability of D. antarctica plants. The individuality of the adaptive profile, which 
develops in microhabitats, is preserved in plants when transferred into in vitro culture. 
 
Keywords: Antarctic hairgrass, adaptation, bioindicator, Argentine Islands  
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The establishment of new Antarctic specially protected area (ASPA) now requires protecting 
unique environmental, historic, scientific, aesthetic or wilderness values. Based on the 
results of long-term study of Wilhelm Archipelago and Kyiv Peninsula region during British, 
and then Ukrainian Antarctic expeditions, we can state that the ASPA “Argentine Islands and 
Kyiv Peninsula region” proposed in this area includes a number of unique features. A few 
geological outcrops new to the Antarctic Peninsula and important for the reconstruction of 
its geological history was also discovered here. In particular, the proposed area is the middle 
part of one of the richest in Antarctic vascular plants ( Deschampsia antarctica and 
Colobanthus quitensis) regions in the central maritime Antarctic. Unique karyotypes of D. 
antarctica were found here, as well as one of the largest populations of C. quitensis in the 
central maritime Antarctica, which is believed to be the origin population for the whole region. 
We also found small, and therefore vulnerable and valuable populations of disjunctively 
distributed moss and lichen species. This area is also characterized by highly peculiar moss 
banks communities and peatlands. Several mosses, lichens and invertebrates, such as 
tardigrades were first discovered and then described here, many of which are still known 
only for this region. The region is the most southern edge of the nesting range for Gentoo 
penguin (Pygoscelis papua) and chinstrap penguin (P. antarcticus). There are dramatic 
changes in this region in the context of global climate change, which results in that Gentoo 
penguin is rapidly expanding its nesting area that provides a unique opportunity to observe 
processes influenced by climate change. Besides, local Adelie penguin (P. adeliae) colonies 
are dwindling, which also requires immediate reaction. The region is the southern frontier of 
the brown skua (Catharacta antarctica lonngbergi) nesting area.  
 
Keywords: Argentine Islands, biodiversity, protected area 
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The surface temperatures over the Antarctic peninsula exhibit large seasonality and 
differential behaviour along the east-west. Data for the recent half a century shows 
significant increases of annual mean temperature on the Antarctic Peninsula while little 
changes are observed across East Antarctica. In the present work, analysis of monthly 
average surface temperature data from selected stations over the Antarctic peninsula and 
east of the continent is carried out to understand the seasonal variability and trend of 
warming/cooling. The data sets used are obtained from the Reference Antarctic Data for 
Environmental Research (READER) project of the Scientific Committee on Antarctic 
Research (SCAR) and ERA interim from ECMWF. Sea ice edge data classified based on 
sea ice concentration values derived from satellite observations are also used for the study. 
Stations where the maximum inter-seasonal variability in observed surface temperature are 
identified and the corresponding variations in the sea edge to their vicinity are examined. 
The linkage between air-temperature and sea-ice appears to be very strong in the western 
parts of the Antarctic peninsula. Along with this we analysed the sea surface temperature 
surrounding the Antarctic continent to understand the background conditions. For this 
purpose, we used NOAA Extended Reconstructed Sea Surface Temperature (ERSST) 
Version-4 data sets. 
 

Keywords: Antarctic peninsula, Seasonal variability, surface temperature, Sea ice 
concentration 
  

MISA9 2021 | 9th Malaysian International Seminar on Antartica

Polar Regions Matter in Our Climate Crisis

66



Teleconnection between the variability of sea ice extent and Indian summer 
monsoon rainfall under the influence of the Mascarene High 

 
Siti Syairah Atiqah Azhar2,3, Sheeba Nettukandy Chenoli11,3, Azizan Abu Samah2,3, Seong-

Joong Kim4 
1 Department of Geography, Faculty of Arts and Social Sciences, University of Malaya,  

50603 Kuala Lumpur, Malaysia  

2 Institute of Ocean & Earth Sciences, Institute of Postgraduate Studies Building, University 
of Malaya,  

50603 Kuala Lumpur, Malaysia  

3 National Antarctic Research Centre, Research Management & Innovation Complex, 
University of Malaya,  

50603 Kuala Lumpur, Malaysia  

4 Korea Polar Research Institute, Incheon, 21990, Republic of Korea. 
 

*Corresponding author’s address: Sheeba Nettukandy Chenoli,  
E-mail: sheeba@um.edu.my 

 
Teleconnection between the Antarctic sea ice and the tropical climate has been 

extensively investigated. The present work examines the interannual teleconnection 
between the variability of sea ice extent in the Indian Ocean sector (20 –90°E) and Indian 
summer monsoon rainfall under the influence of the Mascarene High. Results revealed that 
sea ice extent during April-May-June (AMJ) appears to significantly correlate with the 
summer monsoon rainfall over the Peninsular India region during June-July-August-
September from 1979 to 2013. The sea ice extent and the Mascarene High have a positive 
relationship, indicating that the high (low) ice phase corresponds to the strengthening 
(weakening) of the Mascarene High as well as an increase (decrease) in Indian summer 
monsoon rainfall. The proposed teleconnection is illustrated as follows: Positive (negative) 
MSLP anomalies were detected, mainly over the Mascarene High region, during the 
respective high (low) ice phase years, coupled with the eastwards (westwards) changes of 
its climatology sites. At 500 hPa geopotential height anomalies, similar features were seen. 
Furthermore, strong anticyclonic (cyclonic) anomalies in 850 hPa winds were discovered in 
the Mascarene High region, resulting in strong (weak) south-westerlies and hence positive 
(negative) Indian summer monsoon rainfall anomalies. 
 
Keywords: Sea ice extent in the Indian ocean sector, Teleconnection, High and low ice 
phase, Mascarene high, Indian summer monsoon rainfall. 
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Characteristics of lightning event recorded from Antarctica thunderstorms are studied. The 
electromagnetic waveforms were recorded using a fast antenna sensor located in King 
Sejong Station, Antarctica. A total of 29 positive CG (+CG) and 25 negative CG (-CG) 
lightning have been analysed in terms of duration of first initial breakdown-return stroke 
(IB-RS) separation and the polarity of the first IB pulse. For +CG lightning that is located 
less than 200 km from the measurement station, the duration of first IB-RS separation 
ranged from 0.34 to 4.03 ms. Meanwhile, for the +CG lightning that was detected between 
200 and 900 km the duration of first IB-RS ranged from 0.48 to 1.29 ms. The arithmetic 
mean (AM) and geometric mean (GM) of first IB-RS separation were 0.59 and 0.89 ms, 
respectively. A total of 79% first IB pulse had the same polarity as the RS while 21% had 
opposite polarity. For -CG lightning located less than 200 km from the  measurement 
station, the duration of first IB-RS separation ranged from 0.66 to 3.46 ms. For –CG 
lightning between 200 and 400 km, the first IB-RS separation ranged from 1.15 to 1.54 
ms. The arithmetic mean (AM) and geometric mean (GM) of first IB-RS separation were 
0.46 and 1.31 ms, respectively. 96% of the first IB pulse had the same polarity with the 
RS while only one –CG lightning has opposite polarity. The separation of the highest peak 
in IB pulses to the RS were obtained from previous studies. In Malaysia it ranged between 
8.3 to 227.3 ms while in Florida it ranged between 3.3 to 92.5 ms. Additionally, in Sweden, 
it ranged from 2 to 70 ms. The minimum range of separation in Sweden and Florida were 
comparable to our measurement. Meanwhile, in Malaysia the separation of IB-RS peak 
was larger compared to our study. 

Keywords: Cloud-to-Ground, electric field, initial breakdown pulse, lightning and return 
stroke.  
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Due to the scarcity of long-term data, various studies are required to determine its 
climatological trend. This is due to the location and the harsh environment of the Antarctic 
Peninsula with a high mountain range up to 1,500 km high in altitude. The Antarctic 
Peninsula can be divided into three main areas with strong West and East gradients which 
are separated by its lengthy mountainous spine that further enhance the distinction 
between the two regions and the northern area. Since observational trend data provided 
by Automated Weather Station (AWS) and manned research station are mainly located in 
the coastal region and not in the remote areas, forecast and reanalysed satellite data can 
help to distinguish the spatial distribution trend between the maritime climate of the west 
coast and the colder east coast continental area. Two datasets that can display this trend 
and contribute to identifying better details in terms of orography of the area are the 
Antarctic Mesoscale Prediction System (AMPS) and ECMWF Reanalysis version 5 data 
(ERA5). AMPS is a model system run at the Mesoscale and Microscale Meteorology 
(MMM) Division of the National Center for the Atmospheric Research (NCAR) that is 
dedicated to real-time numerical weather prediction in Antarctica. It is also supported by 
the National Science Foundation’s Division of Polar Programs. AMPS has different domain 
areas and for this study, it mainly focuses on using the data from domain 6 ranging in 
horizontal resolution from 6.6, 5, 3.3 to 2.67 km (recent version). ERA5, on the other hand, 
however, has only about 31 km horizontal resolution. ERA5 combines vast historical 
observations into global estimates using an advanced modelling and data assimilation 
system that replaces the previous version, ERA- Interim reanalysis. The outcome from 
both data shows the consistent finding of warm summer (DJF), averaging around -5°C and 
cold winter (JJA) with mean of -20°C. On both occasions, the cold warm air can be seen 
in the eastern area of AP and the northern area than in the west with average temperature 
below -3°C since they are influenced by the barrier winds arriving from the South. The 
warm conditions that persisted during the summer period especially from December to 
January were caused by the föhn winds which were driven by the positive trend of westerly 
winds. The warm, dry and downslope wind that prevailed in the lee side of AP which is 
perpendicular to the mountains, could cause the increase in the temperature as seen in 
both spatial distributions. This is due to its orography where the narrow mountain feature 
acts like a barrier to the Southern Hemisphere westerlies that causes large horizontal 
gradients for temperature and precipitation. With the results obtained using AMPS and 
ERA5, the updated version of ERA, better observations can be made, where orography 
played an important role in controlling the maritime air masses. 
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The teleconnection between the Arctic and Tropical regions has been explored frequently in 
recent studies. The study focuses on the possible impacts of the Arctic oscillation (AO) on 
Siberian High (SH), and tropical climate variability in the Maritime Continent (MC). ERA-5 
monthly data is used to find the relationship between AO and SH based on the mean sea 
level pressure (MSLP), precipitation, temperature and wind direction, and speed over 
multiple time periods. Variability of precipitation from Global Precipitation Measure (GPM) 
data is utilized to study the impact of the variability of Siberian High on the Maritime 
Continent.  affecting them. The correlation between multiple variabilities of SH domain and 
MC domain is high where some are >0.65. However, finding the connection of AO and the 
polar jets with MC has not bear out strong results with only the use of MSLP, temperature 
and humidity.  
 
Key words: teleconnection; Arctic Oscillation; Siberian High (SH); Maritime Continent (MC) 
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Clouds are an important part of interaction processes between surface and atmosphere. 
In polar regions clouds have direct and indirect influence on climate: while emission of 
shortwave and longwave radiative fluxes and changing of radiative properties of surface 
albedo. However, cloud microphysics formation and precipitation phase transition are 
among the most understudied processes. The goal of this research is to investigate 
temporal changes of atmosphere microphysics characteristics and precipitation phase 
transitions over Vernadsky station, west of Antarctic Peninsula region, during extreme 
precipitation events. We focus on cases in the beginning of April 2021 which are 
associated with deep extratropical cyclones and moisture transport from higher latitudes. 
We use data of regular ground-based observations from Vernadsky station and data of 
Micro rain radar -Pro (MRR- Pro) which is unique in the Antarctic region. MRR-Pro was 
installed on Vernadsky station recently due to station updating in 2020. MRR-Pro data is 
critical for studying of atmosphere profile however MRR-2 data assessing in polar regions 
is changing. MRR-Pro is designed as a sensor for liquid precipitation detection. As a result, 
we gained information about moments when a melting layer in the atmosphere exists, 
precipitation phase in the atmosphere and some characteristics of clouds over Vernadsky 
station. Also, precipitation intercity and phase data were assessed, however it seems that 
MRR-Pro overestimated snow intensity. These results are preliminary and will be used for 
future cloud-precipitation studies in the region of Antarctic Peninsula, where Vernadsky 
station is located. 

Key words: micro rain radar pro, clouds, precipitation, Vernadsky station, precipitation 
phase 
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MRR-Pro overestimated snow intensity. These results are preliminary and will be used for 
future cloud-precipitation studies in the region of Antarctic Peninsula, where Vernadsky 
station is located. 

Key words: micro rain radar pro, clouds, precipitation, Vernadsky station, precipitation 
phase 
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The Antarctic Automatic Weather Station Program: Capturing the Surface 
Meteorology and Climate of Antarctica 

 
Lazzara, M.A.1,2,*, Welhouse, L.J.1,2, Mikolajczyk, D.E.1,3, Norton, T.P.1,3, Keller, L.M.1,3, 

Weidner, G.A.1,3, Filip, F.A.4, Kurth, A.J.4, Limberg-Dzekute, A.A.2, and Onsi, I.I.1,3 
 

1Antarctic Meteorological Research and Data Center, Space Science and Engineering 
Center, University of Wisconsin-Madison, Madison, Wisconsin, USA 

2Department of Physical Sciences, School of  Engineering, Science, and Mathematics, 
Madison Area Technical College, Madison, Wisconsin, USA 

3Department of Atmospheric and Oceanic Sciences, University of Wisconsin-Madison, 
Madison, Wisconsin, USA 

4Department of Electronics and Electrical Engineering Technology, School of  Engineering, 
Science, and Mathematics, Madison Area Technical College, Madison, Wisconsin, USA 

 
 

*Corresponding author: Dr. Matthew A. Lazzara 
E-mail: mattl@ssec.wisc.edu 

 
Antarctica is one of the least observed regions of the world, as well as host to some of the 
worst weather on the planet. Antarctica is host to a limited number of staffed stations – most 
on the Antarctic coast – with routine weather observing programs. With vast areas, 
especially in the interior, without permanent staffed stations, the development of the 
Automatic Weather Station (AWS) for the Antarctic has enabled the creation over the past 
40 years of a network to capture Antarctic weather and climate. The development of the 
Antarctic AWS was a challenge that took over 20 years of attempts, starting during the 
International Geophysical Year of 1957 until the first year-round system was developed in 
the late 1970s.  Since 1980, the University of Wisconsin-Madison (UW-Madison) has 
overseen the United States Antarctic AWS network. Collaborations have been central to the 
success of this effort across nations across the globe interested in participating in the 
observing effort.  This presentation will review the history, as well as the current status of the 
US Antarctic AWS program. An overview of the multiple generations of AWS is discussed 
including the latest work that is a collaboration between UW-Madison and Madison Area 
Technical College. Contributions by the AWS to our meteorological and climatological 
understanding of Antarctica are outlined along with operational weather forecasting 
applications. The future of the network along with the challenges of maintaining AWS against 
the brutal Antarctic weather will also be featured.  
 
Keywords: Antarctic weather; Automatic Weather Stations; Polar Meteorology; Antarctic 
climate; Polar field work 
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Strong wind event (SWE) in this study is defined as an event  with wind speed higher than 
two standard deviations above the mean wind speed that lasts for more than ten hours. The 
wind speed during the event is allowed to dip below two standard deviations for less than 10 
hours at a time. The ratio of wind speed above the two standard deviations must be 50% 
higher than wind speed below two standard deviations for the duration of an event. In May 
2016, consistent and long duration SWE were observed in 6 out of 12 AWS located in  Terra 
Nova Bay for the period 2200 18 May 2016 to 1400 27 May 2016. However, wind speed and 
wind direction alone are not enough to differentiate whether the SWE is katabatic, barrier, 
or cyclonic in nature. In addition, reanalysis data ERA5 is unable to fully simulate near 
surface wind flow in the interior and coast of Antarctica. The reason is likely due to ERA5 
unable to represent the complex mountains, hills, and valleys in the Terra Nova Bay area. 
Therefore, a numerical weather simulation is needed. A numerical simulation of the event 
was performed using the Weather and Forecasting Model (WRF) for the period 16 May 2016 
to 30 May 2016. Except for the locations Allesandra and Maria, the correlation between the 
station data and simulation in wind speed is 0.62 to 0.88, temperature 0.63 to 0.94, and 
pressure 0.69 to 0.98, respectively. This indicates WRF can simulate the near-surface wind 
field in Terra Nova Bay acceptably. During this period, from power spectrum analysis, both 
AWS and WRF showed a dominant cycle of 3.7 days, with another dominant cycle of 7 days 
for pressure. 
 
 
Keywords: WRF, Strong Wind Event, Terra Nova Bay 
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Long-term investigations of global lightning activity at the Ukrainian Antarctic 
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Global thunderstorm activity (GTA) is connected with powerful dynamic processes in the 
Earth's atmosphere and can be used as an indicator of climate change. One of the 
effective remote methods of its observation is the monitoring of Extreme Low Frequency 
(ELF) and Very Low Frequency (VLF) electromagnetic radiation, which are produced by 
lightning discharges. The GTA global centres are located in the equatorial belt of our planet 
in north-eastern Asia, Africa and Latin America. The most promising regions for  ELF-VLF 
observations of electromagnetic manifestations of lightning discharges are the polar 
regions of Antarctica and the Arctic. Despite the long distances from sources of radiation, 
they must determine the benefits - the absence of local thunderstorms and technological 
hazards. In 2002, the investigations of the GTA within ELF waveband were started at the 
Ukrainian Antarctic Akademik Vernadsky Station (UAS). Systematic long-term one-point 
monitoring observations of the ELF fields polarization parameters from the Antarctic was 
quite productive for determination of the average daily, seasonal, and inter-annual 
characteristics of the world's thunderstorms. As the development of this technique a multi-
positioned ELF receiving facility was built. It integrates three observatories including UAS. 
Since 2007, one of them are permanently functioning at the Low Frequency Observatory 
(LFO, Ukraine) of the Institute of Radio Astronomy of the National Academy of Sciences 
of Ukraine (IRA NASU). In 2013, another receiving ELF system was mounted in the Arctic 
(Svalbard, Spitsbergen archipelago, Norway). A new VLF facility was installed at UAS in 
2020, concurrently with the existing ELF magnetometer. It continuously records two 
horizontal magnetic and vertical electric field components of atmospherics in the frequency 
range 750 Hz – 24 kHz. The ELF-VLF technique has several advantages. Application of 
VLF atmospherics for the source bearing considerably improves accuracy because of 
higher signal to noise ratio in comparison with ELF. In addition, the measurement of 
electric component of VLF atmospherics provides unambiguous source bearing and, thus, 
it allows us to realise a single-site lightning location technique, which includes distance-
finding method based on analysis of spectra of ELF transients and/or tweek atmospherics 
(tweeks). Analysis of tweeks provides direct measurement of the effective height of the 
lower ionosphere under ambient night over propagation paths. Except of tweeks with a 
fundamental first harmonic, we observed two-three higher order harmonics in tweeks from 
distances up to 5 – 7 megametres that allows for diagnostics of the electron density at the 
reflection height. The report presents scientific results obtained from one- and three- 
positional ELF-VLF measurements, that characterize regular daily, seasonal, and inter-
annual characteristics of the behaviour of the world's thunderstorm activity. 
Keywords: Global thunderstorm activity, Extreme low frequency, Very low frequency. 
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Umkehr ozone profile variations at the Akademik Vernadsky station, Antarctica 
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Observations of the total ozone column and Umkehr ozone profile with a Dobson 
spectrophotometer at the Akademik Vernadsky station (65 °S, 64 °W) located in the 
Antarctic Peninsula region are presented. The ozone profiles for the 2005–2009 period 
have been analysed. It is shown that the ozone content in the Umkehr layers varies in a 
wide range from 40 to 110 DU/layer and has a large scatter in the height of the m aximum. 
The ozone maximum is in Umkehr layers 3–5 at 13–25 km with an average altitude of 
18.3±2.2 km, which corresponds to the ozone maximum in the high-latitude stratosphere. 
A characteristic feature of the profiles is that the lower ozone content occurs in austral 
summer months in the range of 60–75 DU/layer. The spring/autumn profiles demonstrate 
higher ozone values at the maximum out of ozone hole time. The satellite ozone profiles 
from the Aura Microwave Limb Sounder have been compared with Umkehr data. The 
largest difference is observed at low altitudes, corresponding to the troposphere. An 
attempt was made to study the zonal asymmetry of the annual cycle in total ozone and 
layer ozone in Antarctica using profile data. The asymmetry of ozone is streng thened by 
the asymmetry of the ozone hole in the spring months. The zonal minimum of ozone exists 
in the Atlantic sector and the maximum in Australia. At the latitude of the Vernadsky station, 
ozone observations (including satellite ones) are absent in the winter months, and it is 
impossible to trace the full annual ozone cycle. However, the Umkehr, ozonesonde and 
corresponding satellite overpass data for spring–summer–autumn allow studying the 
altitude differences in the occurrence of a summer maximum in ozone profiles in zonally 
asymmetric regions of Vernadsky station and Davis station (Australia). 

 
 
Keywords: ozone vertical profile, Dobson spectrophotometer, Umkehr observation, MLS 
satellite data. 
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Using the remotely sensed sea ice concentration and wind data for the period 2000 to 2019 
we investigate the impact of Southern Annular Mode (SAM) on sea ice concentration 
variability around Antarctica.  The Southern Annular Mode (SAM) is the dominant mode of 
variability in the extratropical Southern Hemisphere. Positive/negative SAM anomalies are 
connected with a strengthening/weakening and a poleward/ equatorward shift of the 
midlatitude westerlies over the Southern Ocean. Here we show that positive SAM anomalies 
in the austral summer are associated with a weakening of sea ice concentration around the 
continent and strengthen during the negative SAM.  The amplitude of the 
strengthening/weakening of sea ice concentration matches well with the variability of SAM.  
Generally a positive/negative SAM increase/decrease sea-ice by means of offshore ekman 
transport of ice formed leading to open waters conducive for more ice formation. However, 
in the southern Ocean subsurface waters are warm. We speculate that this variability in sea 
ice concentration happens through the upwelling of warmer  subsurface waters and through 
increased/decreased evaporation due to the warm/cool air advection associated wit h the 
variability of SAM. 
 
Keywords: southern annular mode, sea ice, sea ice concentration, ekman transport 
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Malaysian Antarctic Bill: A Journey Towards Becoming Consultative Party to the 
Antarctic Treaty & A Nationally Regulated Involvement in Antarctica 
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Following the Malaysian Prime Minister’s speech on ‘Question of Antarctica’ at the 37th 
United Nations General Assembly (UNGA) in 1982, a series of developments, both in - 
terms of diplomacy and science took place in the following years. Congruent with these 
developments, the Malaysian Cabinet decided in August 2011 that Malaysia shall accede 
the Antarctic Treaty and ratify the Protocol on Environmental Protection to the Antarctic 
Treaty (Madrid Protocol). It was also decided that a parallel process of enacting a new Act 
of Parliament to be undertaken for Malaysia to fulfil its obligations under the Treaty and 
Protocol, thus paving the way for Malaysia to eventually become a Consultative Party to 
the Treaty. Maintaining the momentum, Malaysia acceded the Treaty in 2011 and ratified 
the Protocol in 2016. The consistent enthusiasm and efforts by the Malaysian scientific 
community in Antarctic research was further bolstered with the establishment of the Sultan 
Mizan Antarctic Research Foundation in 2012 to support and strengthen the Malaysian 
scientific research capabilities in the continent as well as assist in managing the research 
funds. In tandem with the nation’s scientific development in Antarctica, the Antarctic Bill 
was developed to enhance the domestic governance of its Antarctic activities and to set 
forth its international commitment in the consensus-based governance of the Antarctic 
continent. The Bill is proposed to include, amongst others, matters related to 
environmental evaluation, permit approvals, protected areas, waste disposal and 
management as well as liability. As the legal process unfolds, it will be indeed an exciting 
future for a nationally regulated and sustainable Malaysian journey in Antarctica in the 
spirit of the Treaty and Protocol. 

Keywords: Bill, Consultative, Antarctic Treaty, National, Law 
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Dark clouds on the horizon of Antarctic governance? Challenges for a consensus-
based regime in uncertain times 
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The Antarctic Treaty System has been hailed as a forward-looking and innovative regime 
that had set aside the Antarctic as a region for peace and scientific collaboration in 1959. Its 
Signatory Parties had taken decisive action to prevent any possible future mineral resource 
exploration before any such activities had even been contemplated.  In the 1990s, the 
Antarctic Treaty Consultative Parties adopted a comprehensive environmental protection 
agreement that aimed at minimising adverse human impacts on Antarctic ecosystem and 
recognised Antarctica’s extrinsic as well as intrinsic values as worthy of protection.  Overall, 
the Antarctic governance regime grew in scope and reach in the 20 th century, when the 
number of signatory parties increased significantly and when diplomatic investment into the 
regime resulted in a range of regulatory mechanisms being negotiated and agreed upon. 
Over the last two decades, however, progress has stalled, no new ground-breaking regime 
components have been agreed upon, the adoption of already existing regulatory 
mechanisms has slowed, and some of the drive and will that had energised the regime in 
the last century seems to have withered away.   
Antarctic decision-makers are faced with having to navigate a range of internal and external 
pressures in relation to challenges such as climate change, the introduction of non-native 
species to the Antarctic, and increasing levels of human activities in the Southern Ocean 
and on the continent as well as their associated cumulative impacts on Antarctic and global 
systems.  Yet, progress at Antarctic Treaty Consultative Meetings has slowed due to 
diverging opinions, interests and values that challenge the resilience and continued success 
of consensus decision-making and political collaboration.  
In my presentation, I will explore the nature of the challenges faced by Antarctic policy 
makers in the Anthropocene.  I will argue that political will and investments into the Antarctic 
governance regime by the Parties are required to ensure the continued relevance of the 
Antarctic Treaty Systems in a warming and interconnected world in which the concept of 
Antarctic exceptionalism has become meaningless. 
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New capacity building initiatives of Ukrainian Antarctic Program 
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Since 1996, Ukraine has been one of 30 countries with permanent scientific facilities 
in Antarctica. Ukrainian Antarctic Akademik Vernadsky station contributes significantly to a 
coordinated Antarctic observing system. It is a unique fully-equipped geophysical 
observatory which allows comprehensive monitoring of environmental parameters at all 
levels of the geosphere – from tectonosphere to geospacer, making it a station collecting 
one of the longest continuous series of meteorological data in Antarctica since 1947 and its 
recognition as top ten most important reference ozone stations in Antarctica. Having well-
developed transport accessibility, Vernadsky station has the favourable geographical 
location around the representative sites, which play a key role in regional eco- system 
processes monitoring and could serve as strong indicators of any environmental changes. 
Ukraine attempts to optimize the full potential of the station to influence all aspects of 
Antarctic affairs ranging from the current agenda of the Antarctic Treaty Consultative 
Meeting (including climate change, ozone hole, impact on biodiversity) to the tourism activities 
regulation and environmental management. Over the past two decades, capabilities of 
Ukrainian Antarctic Program have been limited by the lack of suitable research vessels. 
However, in July 2021 Ukrainian Government has decided to allocate funds for an 
oceanographic icebreaker. With own research vessel, it will directly solve the existing logistic 
problems concerning the supplies to Vernadsky station, possibly expansion of the seasonal 
expeditions, creation of research and logistics consortia with other countries as well as 
comprehensive interdisciplinary research which is not merely in Antarctica, but also in the 
Arctic and other regions of the World Ocean. Therefore, the acquisition of an ice-class 
research vessel will definitely enhance the capacity and scope of the Ukrainian Antarctic 
expeditions in conducting world-class and internationally significant research at the 
modernized Vernadsky station which will contribute to further strengthening the role of 
Ukraine within the Antarctic Treaty System.  Supporting the Budapest Open Access 
Initiatives, National Antarctic Scientific Centre publishes a peer-reviewed scientific journal 
“Ukrainian Antarctic Journal” (UAJ) which provides a platform to both Ukrainian and 
international scientists to present Antarctic research results at no-cost for the publication and 
readership..  

Keywords: international cooperation; environmental monitoring; land - and marine-
based scientific facilities; Akademik Vernadsky station, publication 
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Protecting the Western Antarctic Peninsula and South Scotia Arc: the 
proposal to establish a Marine Protected Area in the Domain 1 (D1MPA) 
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Since 2002, the Commission for the Conservation of Antarctic Marine Living 
Resources (CCAMLR) has been working to develop a representative network of Marine 
Protected Areas (MPAs) at conserving marine biodiversity in the Convention.  The 
Antarctic Peninsula is one of the areas of the planet showing some of the greatest changes 
in temperature in recent decades, apart from being an area with a high concentration of 
anthropogenic activities (scientific, logistics, fishing, and tourism).  The future of Antarctic 
marine resources and ecosystems is at risk due to the current and projected environmental 
changes combined with the growing anthropogenic activities in the area.  Since, 2012, 
Chile and Argentina have worked in the development of a proposal to establish a Marine 
Protected Area in the Western Antarctic Peninsula (WAP) and South Scotia Arc region 
(Planning Domain 1), to protect representative habitats for marine living resources, 
preserve ecosystem processes, protect vital areas for zooplankton, fish, mammal and bird 
life-cycles, and designate areas for scientific research and monitoring.  Although, the 
proposal has not reached consensus due to a highly complex scenarios associated to 
MPAs that are currently in discussion within CCAMLR, the proponents have continued 
their work, maintaining discussions with different stakeholders to agree on the adoption of 
the D1MPA to protect the area from current and predicted environmental changes and 
potential increases of anthropogenic pressures. 
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Since the 70s of the 20th Century, marine spatial planning (MSP) and the establishment of 
marine protected areas (MPA) have proven to be effective instruments for environment 
management and sustainability. In this regard, Antarctica governance has a well-established 
multi-literal system which effectively seek for a balance between resources exploitation and 
conservation measures applied at the continent. In particular, the Commission for the 
Conservation of Antarctic Marine Living Resources (CCAMLR) provides a spatial 
mechanism to monitor marine living resources exploitation and environmental protection 
based on ecosystem approach. Moreover, the CCAMLR has agreed to develop a 
representative system of MPAs within the Southern Ocean, which will be the world's largest 
no-take marine zones beyond national jurisdictions. Such spatial planning approach initiated 
by CCAMLR could provide valuable lessons on the governance  of the national and 
transboundary areas, especially with unresolved or disputed jurisdictions. Furthermore, 
existing of the overlapping sovereignty claims make the South China Sea a region of 
particular interest. This piece of research analyzes some of the regional agreements that 
allowed to set aside territorial disputes and to establish a cross-border cooperation involving 
all parties concerned. The case of China and Vietnam successfully negotiating fishing 
resources quotas after conflict in 1988 could be a good illustration of the constructive 
negotiation process. Very often it is the lack of poli tical will that hinders the process and 
leads to over-exploration of marine living resources, as well as serious environmental 
pollution. Malaysia’s efforts in developing a national marine park at the Luconia Shoals of 
the Spratly Islands using the CCAMLR’s best practices may be of particular interest to 
Ukraine, as maritime jurisdiction in the Black Sea have been disputed for the last years, and 
a governance regime to address ocean-related issues is urgently needed. The Black Sea is 
the only sea basin in Europe which is not a part of MPAs or common MPA. Due to the very 
different governance structures of coastal countries involved, Black Sea demonstrates a 
complex conflicts of interests. It is concluded that cooperation practices in the Antarctic 
region and its good analogues in the South China Sea could potentially provide useful lessons 
to the planned governance regime for the Black Sea region. 

Keywords: CCAMLR, marine protected area, marine spatial planning, Malaysia, Black 
Sea.  
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Institutionalised framework of governance that is based on collective will  of the people 
shapes the future of the sustainability of resources, climate and development index. The 
return of big power rivalry and the rise of autocratic tendencies and developments in the 
wider parts of the world pose a long-term impact and risks on the future of the resilience of 
climate policies and the control of scarce resources. Antarctica remains one of the next 
potential flashpoints in the scramble for dominance and control of resources for economic 
and power projection, supported by the urgent need in meeting the physiological and political 
demands of the growing and changing demographic patterns. This is made worse by the 
double impact of climate change and the scramble for resource supplies, now made easier 
by the role of technology and the fall-out of the climate impact on Antarctica. The future 
agility and resilience of the Antarctic Treaty and the sanctity of its impartiality will depend on 
the strength of international institutions and the outlook of multi-lateral cooperation in critical 
issues, in facing the onslaught of nationalistic forces and the strive for power projection and 
dominance. The rising role and reach of national interest and survival amidst the rise  of 
nationalistic policies in increasing control of growth tools dominated by resources and 
technology will chart a path of complex and increasingly blurred path of conflicts over 
cooperation. Antarctica remains the avenue and symbol of global solidarity for the progress 
of science and humanity but this epitome of earlier success  risks being succumbed to the 
forces of power politics for survival, political dominance and changing socio-economic and 
generational landscapes and divides. Forward-looking leadership in the global institutions 
and cultivation of shared interests and common threats remain the key in providing a 
balanced and equitable share of resonance among the global community and in adhering to 
the compliance of international shared practices and order where the future of resource and 
scientific progress and sustainability hinges on collective global awakening and action.  
 
Keywords: inclusive participatory politics, global power projection, resource -led expansion, 
generational resonance, collective impartiality 
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Distribution of heavy metals in soils across ecologically distinct habitats on Signy 
Island, maritime Antarctic and its association with bacterial community composition 
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Levels of heavy metals in Antarctic soils are generally low due to limited rates of pedogenesis 
and the relatively low influence of human activities. However, in recent decades, elevated 
metal concentrations have been detected both from natural sources and as a consequence 
of increasing levels of human activities in An tarctica. In this study, we compared the bacterial 
communities of five ecologically distinct locations on Signy Island, these being Gourlay 
Peninsula, North Point, Pumphouse Lake, Jane Col and Berntsen Point . The diversity data 
indicated four dominant phyla (Proteobacteria, Actinobacteria, Firmicutes and 
Bacteroidetes) in these soil ecosystems were positively correlated with soil edaphic factors 
(pH and water contents) and the availability of certain metals (magnesium, manganese and 
lead). Proteobacteria were dominant in slightly acidic soils with relatively higher water 
contents accompanied by magnesium, (Pumphouse Lake and the ornithogenically 
influenced Gourlay Peninsula and North Point), manganese (Pumphouse Lake and North 
Point) and lead concentration (Pumphouse Lake). High prevalence of Actinobacteria was 
detected in the more acidic and barren fellfield soils of Jane Col and Berntsen Point, and 
higher manganese levels (Jane Col). Metabolomic profile comparisons across the five 
sampling locations identified that the soils from Gourlay Peninsula, North Point and 
Pumphouse Lake had higher lactate, glycine, tyrosine and phenylalanine contents than 
those of Jane Col and Berntsen Point. Elevated biosynthesis of lactate may relate to the 
greater contribution of members of Firmicutes and the high prevalence of Proteobacteria 
coincided with the detection of glycine, tyrosine and phenylalanine. Glycine serves as an 
osmoprotectant and cryoprotectant for microbes in soil ecosystems, while tyrosine and 
phenylalanine are common microbial energy sources. In Jane Col and Berntsen Point soils, 
the abundance of Actinobacteria was consistent with the concentrations of trehalose and 
alanine. Trehalose is known to help protect against osmotic, desiccation and thermal stress, 
while alanine is a central component in protein synthesis and bacterial cell wall. In 
conclusion, our data indicate that microbial diversity and function in soil ecosystems on Signy 
Island are influenced by differences in heavy metal content and edaphic factors. 
Keywords: Heavy metals; pH; Soil water contents; Bacterial diversity; Metabolomics 
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Fungi are one of the most widely distributed organisms on earth. However, fungi that grow 
in extreme environments such as high and low temperatures, high UV exposure, and scarcity 
of nutrient availability still harbor many unknown secondary metabolites. Antarctica, one of 
the extreme environments, is an area that is still little researched and explored. There is still 
much unknown information about fungi and their secondary metabolic compounds in the 
environment.   Polar fungi are adapted to extreme conditions in their environment, and they 
may produce new secondary metabolites with a promising potential biotechnological 
application such as medicine. A large number of studies have been carried out to date. 
Pseudogymnoascus is a genus of fungi in the family Pseudeurotiaceae. To date, there have 
been 16 species of identified Pseudogymnoascus in the world. This review gives an 
overview of new natural products from Polar Fungi Pseudogymnoascus spp. and their 
biological activities, focusing on 2008 until 2021. Overall, 8 structures and 37 references are 
presented 
 
Keywords: Psychrophile fungi, Pseudogymnoascus, Bioactive Compounds, Secondary 
Metabolites, Polar Region 
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Antarctica’s role in science and geopolitics has risen in its significance where research 
across various scientific disciplines help the scientific society understand how the Earth 
responds to increasing and multi-faceted human pressure. Human activities in and around 
the continent comes with a dependence for hydrocarbon (diesel fuel) consumption, 
increasing the risks of accidents and environmental contamination as a result. Any 
contamination events in Antarctica is also compounded by very slow natural atte nuation 
expected in low temperatures. Antarctica’s native microbes provide a reservoir of cold -
adapted taxa, some of which have the potential to consume hydrocarbon pollutants. This 
study evaluated the hydrocarbon-degrading ability of a marine bacterial consortium obtained 
from non-contaminated Antarctic seawater to assimilate diesel fuel as its sole carbon source. 
Among 46 consortia obtained from seawater samples, the psychrotolerant microbial 
consortium (coded as O2B) showed the highest diesel degradation. O2B’s growth conditions 
were optimised using one-factor-at-a-time (OFAT) and statistical response surface 
methodology (RSM), which identified optimal degradation conditions of pH 8.0, 10℃, 25 ppt 
NaCl and 1.5 g/L NH4NO3. The predicted model was highly significant (R2=0.9894), thus 
confirming that these four parameters significantly influenced diesel biodegradation.  
 
Keywords: Bioremediation, diesel, seawater. 
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Pennate diatoms mostly dominate the sea ice algal communities, and they commonly occur 
at the bottom of the sea ice and in brine channels. They contribute significantly to the higher 
trophic levels associated with sea ice habitats. Here, the photosynthetic  responses of two 
sea ice diatoms, Navicula directa and Navicula glaciei, to changes in pCO2 in controlled 
laboratory conditions were compared. pCO2 (390 ppm and 750 ppm) was manipulated to 
simulate a shift from present levels to predicted 'IPCC year 2100 worst-case scenario' levels. 
To investigate these effects, Pulse Amplitude Modulation (PAM) was used to measure the 
photosynthetic performance. The ability of the sea ice algae to grow and photosynthesize 
within physio-chemical gradients in the sea ice suggests that both sea ice species are well 
adapted to cope with changes in pCO2 concentrations. Lower pH and higher pCO2 resulted 
in higher biomass up to day seven, especially for N. directa. However, a decline in 
photosynthetic capacity was observed for both species, which is the maximum relative 
electron transport rate (rETRmax) values (highest value 11.375±0.163: Control and 
8.322±1.282: Treatment). N. glaciei showed significant effects of elevated pCO2 (p<0.05) on 
its photosynthetic response while N. directa did not. Future changes in CO2 and pH may 
thus not significantly affect all diatoms but may lead to changes in the photosynthetic 
activities in some species.  
 
Keywords: Diatom, photosynthesis, carbon, polar.   
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The Effect of Warming on the Transcriptomic Activity of Pseudogymnoascus sp. 
from the Arctic 

 
Teoh, T.C 1,2*, Mohamad-Fauzi, N.1,2, Rizman-Idid, M.2,3, and Alias, S.A.2,3 

 
1Institute of Biological Sciences, Faculty of Science, Universiti Malaya, 50603 Kuala 

Lumpur, Malaysia. 
2 Institute of Ocean and Earth Sciences (IOES), C308, IAS Building, Universiti Malaya, 

50603 Kuala Lumpur, Malaysia. 
3 National Antarctic Research Center, IAS Building, Universiti Malaya, 50603 Kuala 

Lumpur, Malaysia. 
 

*Corresponding author:Teoh Teow Chong, 
Email: ttchong@um.edu.my  

 
Pseudogymnoascus fungi are psychrotolerant and characterised by adaptation to ambient 
temperatures typical of their original habitats, mostly in temperate and polar regions. Fungal 
adaptation to temperature has long been studied in the context of understanding their 
responses to thermal stress, which affects proliferation processes in natural and artificial 
environments. Of the various responses, heat shock proteins (HSP) such as HSP90 and 
HSP70 have been commonly quantified and their expression measured through molecular 
approaches. In this work, we analysed the transcriptome of Pseudogymnoascus sp. strain 
HND16 R4-1 Sp.1 (H4) by using de novo assembly and reference genome mapping 
pipelines. Liquid cultures of the fungal strain were grown at 15°C. For the temperature 
increase experiments, the control and the treatment group were exposed to temperatures of 
15°C and 25°C, respectively for 2 hours. Results showed that HSP98, HSP90, HSP88, 
HSP78, HSP70 and HSP30 genes were up-regulated in the treatment group. The HSPs 
perform chaperone functions by 1) stabilizing new proteins to ensure correct folding or 2) by 
helping to refold proteins that were damaged by cell stress. Such up-regulation of HSP genes 
may help Pseudogymnoascus to survive under warmer temperatures, even though their 
growth may be compromised.  
 
Keywords: Pseudogymnoascus, RNA-Seq, differential gene expression analysis, heat 
shock proteins, de novo assembly. 
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Analysis of nitrogenase genes from Antarctic microorganisms 
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The involvement of nitrogen-fixing microorganisms in Antarctica is essential due to their 
important roles in providing nitrogen content for microbial populations. Nitrogenases are 
enzymes capable of reduction of nitrogen to ammonia. For this brief analysis, we looked at 
265 sequences of nitrogenase gene (nifH) from Antarctic microorganisms. The sequences 
were aligned and analyzed. Similarities and motifs were also identified, which suggest the 
conservation of sequences throughout the gene. The diversity and variations of the 
sequence was also evaluated. Peptide sequences were also assessed to recognize any 
similarities. The information gathered in this study can be used to suggest the design and 
assessment of primers/probes, which will be further used for understanding the distribution 
of nitrogen-fixing microorganisms in the Antarctic soils.  
 
Keywords: nif genes, nitrogenase, dinitrogenase reductase, cyanobacteria 
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Native Antarctic soil fungi as a questionable cog in the mechanism of climate 
change 
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In Antarctica, root-fungal associations, including but not limited to mycorrhiza-like 
symbioses, are known for lower plants such as lichens and for both angiosperms, 
Colobanthus quitensis and Deschampsia antarctica. The lichens and bryophytes make up a 
significant portion of the region’s vegetation and the vascular plants are considered 
promising indicators of shifting climate dynamics. Despite this, not enough has been done 
to establish the distribution and diversity of such symbioses in maritime Antarctica yet. Partly 
this is due to insufficiently studied physiology of dark septate elements and even glomalean 
fungi, the staple of arbuscular mycorrhizas, in harsh environments and conditions suboptimal 
for photosynthesis. It renders their ecosystem roles hard to determine. Another reason is 
that so far, comparatively little sampling employing modern molecular-genetics identification 
techniques has been directed at this part of environment. Thus, even though fungi in general 
might invade the region or facilitate/hinder other organisms’ invasions or retreats and other 
significant ecological changes, there is no list of possible threats similar to plants or animals. 
There are already recommendations on how to prevent specific groups such as e.g., wood-
destroying fungi from being brought in with timber, yet a strategy on how to limit the spread 
of inconspicuous soil-inhabiting ones easily carried by tourists is still being developed. As 
climate change sets in, the task of separating native and non-native species becomes more 
difficult. There is an urgent need to find out what constitutes the pre -arthropogenic fraction 
of soil biota, best accommodated by a large-scale sampling program.  
 
Key words: mycorrhizal fungi, pre-anthropogenic biota, invasive species, maritime 
Antarctica, climate change 
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Canola oil is able to maintain its physical properties in cold conditions and is usually used 
by the four season’s countries. Canola oil is the common dietary fat widely used in most 
Antarctic research stations reported in past research. Microbial degradation of vegetable oils 
provides a viable alternative compared to conventional means of disposal and can be more 
efficient. Biological technique is more cost effective compared to chemical or physical 
techniques. In this study, using mixed native Antarctic bacterial communities were isolated 
from General Bernardo O’Higgins Riquelme Station. Several environmental factors 
influencing biodegradation of waste canola oil (WCO) were optimised using established one -
factor-at-a-time (OFAT) and response surface methodology (RSM) approaches. The factors 
include salinity, pH, type of nitrogen and concentration, temperature, yeast extract and initial 
substrate concentration in OFAT. High concentration of substrate targeted for degradation 
activity through RSM compared to OFAT method. As for the result, all factors were significant 
in Plackett-Burman design in biodegradation of WCO. Using OFAT, the most effective 
microbial community examined was able to degrade 94.42% of WCO within 7 days. While, 
using RSM, 94.99% degradation of WCO was achieved in 6 days. The models for the RSM 
were validated for WCO media and it showed no significant difference between experimental 
and predicted values. The ability of such bacterial consortia to degrade WCO in cold 
environments can be applied in bioremediation approaches in Antarctica. 
 
Keywords: Bioremediation, waste canola oil, cooking oil. 
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