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To advance our understanding of interactions between geologic, oceanic and atmospheric processes that give rise to the complex
physical dynamics of the Indian Ocean region, and to determine how those dynamics affect climate, extreme events, marine
biogeochemical cycles, ecosystems and human populations.

Non-Redfieldian C:N:P ratio in the inorganic and organic pools of the Bay of Bengal
during the summer monsoon
Carbon (C), nitrogen (N) and phosphorus (P) are fundamental elements to all the life forms as these constitute
the biological structural molecules. N and P are present in a lower concentration compared to C in the surface
ocean, and are thus considered as the limiting nutrients for ocean productivity. In 1934, Alfred C. Redfield
observed that the elemental composition of surface bulk organic matter is similar to the deep water nutrients at
C:N:P :: 106:16:1. This ratio is referred today as the Redfield Ratio and considered as the cornerstone in ocean
biogeochemistry. However, recent studies have challenged the concept of the Redfield Ratio, and its veracity
remains to be examined in oceanic basins like the Bay of Bengal. For this purpose, we sampled the water in the Bay
of Bengal for C, N, and P content in the organic and inorganic pools from the surface to 2000 m and to
understand the role of biogeochemical and physical processes on the variation in these elemental proportions. The
C:N:P ratio in particulate organic matter varied from 232:25:1 in the top layer (surface to the depth of the
chlorophyll maximum) to 966:72:1 in the deep water (300-2000 m). In dissolved organic matter, the ratio
varied from 357:30:1 in the top layer to 245:66:1 in the deep water. The N:P ratio in nutrients varied from 3 in
the top layer to 12 in the deep water. Overall, the C:N:P ratio deviated greatly from the Redfield Ratio. Measured
N2 fixation rates were not sufficient to alter the observed C:N:P ratio in particulate organic matter. Eddies showed
a mixed effect on the C:N:P ratio in the top layer.

Figure: C:N, N:P, and C:P ratios in top layer, subsurface water, and deep water. Pink
dotted lines: mean; blue (POM, DOM: particulate organic, dissolved organic matter,
respectively) and green (DIM: dissolved inorganic matter) solid lines: median.
Source: https://doi.org/10.3354/meps13498
[Report Courtesy: Arvind Singh, Physical Research Laboratory, Ahmedabad, Gujarat. E-Mail : arvinds@prl.res.in ]
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Elevated levels of biogenic non-methane hydrocarbons in the marine boundary layer of
the Arabian Sea during the inter-monsoon
Ocean surface acts as a source or sink for several trace gases including N2O, CH4, CO and
volatile organic compounds (VOCs). Among these gases, VOCs have profound effects in the
marine atmosphere as their air sea exchange can influence the composition and chemistry of
the marine atmosphere in different ways (Figure-1). The role of ocean in the global budget of
VOCs is still unclear due to the paucity of measurements. The Arabian Sea is one of the most
biologically productive ocean regimes and hence possesses a perennially intense oxygen
minimum zone. Highly productive oceans can potentially modify the production and sea-toair exchange of trace gases including VOCs. We measured non-methane hydrocarbons
(NMHCs) in the marine air and characterized phytoplankton species in seawater of the
Arabian Sea during the pre-monsoon season of the year 2017. The light alkenes namely ethene and propene
were the dominant VOCs in the marine air with average mixing ratios of 8.92±3.50 and 3.38±1.30 ppbv,
respectively (Figure -2). The high levels of alkenes were associated with the higher abundances of Trichodesmium
and Thalassiosira species. We have calculated the estimated emission fluxes of ethene using “top-down” and
“bottom up” approach and found the large discrepancies using these two methods. In the bottom-up approach,
among the several sources of uncertainty, the major cause of lower fluxes (one order of magnitude) than those
estimated using the top-down approach could be the emissions of alkenes from the sea surface microlayer. The
9
-2 -1
estimated emission flux of ethene using “bottom-up” approach (2.0-6.9×10 molecules cm s ) was higher
than those reported for several other oceanic regions. Such high emission rates of NMHCs in remote regions can
significantly affect the regional tropospheric oxidation chemistry. Several studies have reported that the emission
of NOx from shipping over the northern Indian Ocean has increased significantly during the last two decades. In
the presence of NOx, VOCs act as an important source of atmospheric pollutants such as ozone, secondary
organic aerosol and peroxy-acetyl nitrate. Our observations highlight the need to evaluate the biogeochemical
processes controlling the oceanic emissions of NMHCs over the northern Indian Ocean.
Published in the Journal of Geophysical Research:(https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2020JD032869)

Figure-1: Emission from phytoplankton and dissolved
organic carbon (DOC) present in seawater is an important
natural source of many non-methane hydrocarbons
(NMHCs) in the marine boundary layer (MBL).

Figure- 2: 5-day back trajectories at 100 m above mean
sea level overlaid on surface Chl-a concentration at
different air sampling locations (pink circle). Time series
of the mixing ratios (ppbv) of ethene and propene in
the marine air and total diatom species in seawater. the
marine air and total diatom species in seawater.

[Report Courtesy: Nidhi Tripathi, Post Doctoral Fellow, Physical Research Laboratory, Ahmedabad, Gujarat.

E-Mail : nidhi@prl.res.in]
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The Indian Ocean Bubble, Issue No.13 is now available online
Web Link: https://iioe-2.incois.gov.in/IIOE-2/pdfviewer_pub.jsp?docname=IIOE-2-DOC_OM_191.pdf

Call for Contributions
Informal articles are invited for the next issue. Contributions referring Indian Ocean studies,
cruises, conferences, workshops, tributes to other oceanographers etc. are welcome.
Articles may be up to 1500 words in length (Word files) accompanied by suitable figures,
photos (separate .jpg files)
th

Deadline: 15 December, 2020
Send your contributions as usual to iioe@incois.gov.in

POSTPONEMENT of International Indian Ocean Science Conference (IIOSC)-2020
In view of the recent outbreak of COVID-19, the safety of delegates is of paramount importance for the conference
organisers. Therefore, upon recommendation of UNESCO-IOC amid concerns raised by many delegates spread across the
world, the International Indian Ocean Science Conference (IIOSC)-2020 has been postponed till further notice.
More details on the Conference are available at the website https://iiosc2020.incois.gov.in/
MESSAGE BOARD
F
IIOSC-2020 Letter to Airlines
F
Instructions for Presenters
F
Allowed Poster size A0 (118 cm height x 84 cm width)
th

POSTPONEMENT of the 15 Pan Ocean Remote Sensing Conference (PORSEC-2020)
and Capacity Building Tutorial to year 2021
It is with regret that we announce that the 15th Pan Ocean Remote Sensing Conference (PORSEC2020) and
capacity building tutorial, scheduled for 15-22 September 2020, have unfortunately been postponed to 2021
over Coronavirus (COVID-19) concerns. We continue to monitor the situation and will decide and announce the
new dates sometime around September of this year, or when the situation becomes normal again.
In the meantime, we are continuing accepting new abstracts and registrations, which will remain open until
15 September 2020. The Committee has decided to publish the first volume of abstract proceedings (with ISBN)
by December 2020, prior to the conference. At that time we will also consider the preparation of and call for
papers for a first volume of a Special Issue of the International Journal of Remote Sensing (IJRS), prior to the
conference. We will send out the details to all participants once we have made the decision.
The Committee has arrived at this decision after realizing our capacity to keep an audience sufficiently
“distanced” and considering the current uncertainty around gatherings and people’s justifiable precautions
regarding their own health.
Our sincere apologies for any inconvenience that the postponement may have caused. We wish to thank all
speakers, sponsors, exhibitors and participants for their continued support of the event, and we look forward to
seeing you at the new date that we will announce.
[Report Courtesy: Nurul Hazrina Idris, Chair of PORSEC2020 LOC, Universiti Teknologi Malaysia, Skudai, Johor,
MALAYSIA. E-mail: nurulhazrina@utm.my]
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POSTPONEMENT of 14 International Conference on Copepoda (ICOC 2020) to 2021
Due to the COVID-19 virus, the ICOC 2020 and pre-conference workshop scheduled to take
place in June 2020, have been postponed by one year. The new dates will be
31 May – 4 June 2021 for the preconference workshop at the University of Limpopo in
Polokwane, and 6 – 12 June for the conference in Skukuza, Kruger Park, South Africa. The
conference will still be referred to as the ICOC2020 and not the ICOC2021.
Unfortunately, increase in prices and costs can be expected, with an increase in the accommodation costs and
probably also in the registration fees. These can only be calculated at a later date. The registration website will stay open for
new participants to register and book, while the list of people who already registered will be saved, together with all the
payments already received, and transferred to the bookings for June 2021.
Abstract submissions for the ICOC 2020 in June 2021 have re-opened. Please go to
https://app.oxfordabstracts.com/dashboard/events/1160 where you can decide whether you want to keep your abstract as
submitted for June 2020 or whether you want to change it for June 2021. Note that there is no deadline yet, and this will
be determined at a later stage, probably 30 December, 2020.
Visit https://www.abevents.co.za/web_icoc2020/ for further details.

Endorse your projects in IIOE-2
Don't miss the opportunity to network, collaborate, flesh out your research project and participate in IIOE-2 cruises!!
The endorsement of your scientific proposal or a scientific activity focusing on the Indian Ocean region is a recognition of
the proposal's or activity's alignment with the mission and objectives of IIOE-2, of its potential for contributing to an
increased multi-disciplinary understanding of the dynamics of the Indian Ocean, and of its contribution to the achievement
of societal objectives within the Indian Ocean region. Over 42 international, multi-disciplinary scientific projects have
already been endorsed to date by the IIOE-2. Yours could be the next one!
Visit https://iioe-2.incois.gov.in/IIOE-2/EndorsementForm.jsp for further details and for projects already
endorsed by IIOE-2 https://iioe-2.incois.gov.in/IIOE-2/Endorsed_Projects.jsp.

CLIVAR November 2020 Bulletin is available online
The International CLIVAR Project Office distributes a monthly bulletin with
announcements, funding opportunities, meeting notifications relevant to the
ocean/climate science community.
The latest CLIVAR Bulletin November, 2020 is available at:
https://mailchi.mp/clivar.org/clivar-november-2020-bulletin

Call for Contributions
Informal articles/short notes of general interest to the
IIOE-2 community are invited for the next
(December-end) issue of the IIOE-2 Newsletter.
Contributions referring IIOE-2 endorsed projects, cruises,
conferences, workshops, "plain language summary" of
published papers focused on the Indian Ocean etc. are
welcome. Articles may be up to 500 words in length
(Word files) accompanied by suitable figures,
photos.(separate.jpg files).

Access the latest issue of Indian Ocean Bubble-2
https://iioe-2.incois.gov.in/IIOE-2/Bubble.jsp

Enroll yourself with IIOE-2 Community
https://iioe-2.incois.gov.in/IIOE-2/Signup.jsp
Follow us:
iioe-2.incois.gov.in

Deadline: 25 December, 2020

The IIOE-2 Newsletter is published online by:
@IIOE2

@iioe_2

Feedback? iioe-2@incois.gov.in
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