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Annual Review of Marine Science : . .
f Annual Review of Marine Science

Prokaryotic Life in the Deep

_ : Carbon Export in the Ocean:
Ocean’s Water Column

A Biologist’s Perspective

Gerhard J. Herndl,"** Barbara Bayer,’ Federico Baltar,’
and Thomas Reinthaler!+*

Morten H. Iversen'?

! Alfred Wegener Institute, Helmholtz Centre for Polar and Marine Research, Bremerhaven,
Germany; email: morten.iversen@awi.de

?Center for Marine Environmental Sciences (MARUM), University of Bremen, Bremen,
Germany

N
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Geophysical Research Letters’

ok

Global RESEARCH LETTER Can Oxygen Utilization Rate Be Used to Track the Long-Term
10. 1029/ 2022GL 102645 * * : : = :
) . . Changes of Aerobic Respiration in the Mesopelagic Atlantic
Biogeochemical Cycles — Ocean?
=+ Dur mode] study confirms earlier
Research Article ) Open Access (9 (®) (OUR rentes e rpinton. ka0 Guo' (3, Iris Keriest! (5, Andreas Oschlies'* (5, and Wolfgang Koeve!

(R ) in mesope lagic ooean
# Despite DUR undesstimate R,

Respiration Patterns in the Dark Ocean OUR s sy e dimie

'GEOMAR Helmholtz Cantre for (boean Resaarch Kiel, Kial, Germany, “Kial University, Kiel, Germany

Olivier Sulpis B David 5. Trossman, Mark Holzer, Emil Jeansson, Siv K. Lauvset, Jack J. Middelburg

First published: 15 August 2023 | https://doi.org/10.1029/2023GB007747




Number of data sets

#2 Develop a global dataset
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#2 Develop a global dataset , o
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Metadata 58 responses, May 2023 Research Council Respiration in the Mesopelagic Ocean
Approximate number of measurements to contribute to the Are the respiration data published ?
database
@ Ves
@ up to 50 ® No
@® 50-100
@ 100-500
@ more than 500
Are the respiration data deposited at a data centre ? Are concurrent environmental data such as nutrients,
dissolved oxygen, particulate organic carbon and temperature
@ Yes available ? ® Yes
® No ® No




#5 Develop capacity

SCOR WG 161
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International training course on Mesopelagic Respiration
Canary Islands, Spain — 21-27 May 2023

Recordings
Lecture 1 — International training_course on Respiration in the Mesopelagic Ocean - Introduction (Carol Robinson)

Lecture 2 — Oxygen consumption (Dominique Lefévre, Matthieu Bressac) /\
Lecture 3 — Enzymatic approaches to estimate respiration: ETS activity, Enzyme Kinetic Mode T’he/ l%éO‘V\/é/ I
learned were

beyond my
expectations

Lecture 6 — Biogeochemical approaches to respiration: AQU-tracer ages, O/C/N/P mass balances (Xos

(Javier Aristegui, Maria F. Monteiro, Natalia Osma,_|sabel Seguro)

Lecture 4a — Aggregate respiration (Morten Iversen)

Lecture 4b — RedoxSensorGreen to estimate single cell respiration (Gerhard Herndl)

Lecture 5 — Estimating mesopelagic respiration from BGC-Argo data (Giorgio Dall'Olmo)

an

Alvarez-Salgado)
Lecture 7 — (Global) models and remineralisation (respiration)_(Iris Kriest)

Material for students The prabct’walx

Practical D - Biogeochemical Argo data WM wexye/
Practical E - Apparent oxygen utilization and mass balance approaches (documents #1 & # WPW'W
Aim

« To train early career researchers in the latest science and technologies related to mesopelagic respiration
« To provide hands-on experience in using traditional and state-of-the-art methods to measure and model
i _
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2 YouTube

Estimating dark-ocean respiration through ETS activity. Javier Aristegui

ReMO WG161 - 96 views - 1 year ago

Effacts of samples’ manipulstion and amciosure:
e T ——

Mesopelagic respiration by particle-attached microbes: processes and impacts
ReMO WG161 » 52 views » 10 months ago

ReMO SCOR WG161
Seminar Series 3

Respiration in the ocean interior based on TOU, DOC, POC

ReMO WG161 + 76 views » 9 months ago

ReMO WG161
10videos 124 views Last updated on May 21, 2023

=N N - 4

p Playall

R subscribed ho GF Ay Share RENCEULCEERNE | seminars on mesopelagic respiration recorded in
the framework of the SCOR WG161 ReMO

Mesopelagic respiration from BGC-Argo data

ReMO WG161 - 53 views - 4 months ago

Mesopelagic respiration from BGC-Argo data

Functioning of biological carbon pump in the central Arabian Sea
teMt ReMO WG161
I 18 subscrars ReMO WG161 - 30 views - 5 months ago

Significant contribution of small particles to the carbon flux in the subpolar North Atlantic

ReMO WG161 - 63 views - 11 months ago

Role of particles in the biological carbon pump. Morten Iversen

ReMO WG161 » 72 views * 1 year ago

A global modeller's view of remineralization of particulate organic matter. Iris Kriest

ReMO WG161 - 69 views - 1 year ago



https://www.youtube.com/@remowg161

# Widen participation, knowledge exchange

Dr. Josué Villegas
TR, T Yixue Zhang, PhD(c)
ﬁ'-“?s!ssl{”',‘! abicy East China Nomnal University, China
Cal 2022 Dr. Sﬂl_!myﬂ. 5||UI'I Eo?ﬁggggéral rasearcher e
MNational Institute of Oceancarachny i
Dr. Yang Xiang Costocion Besauha T
University of Washington, USA,
Postdoctoral researcher Dr. Yi Xu
Cal 2023 East China Nomal
Liniversity, China
Postdoctoral researcher
’ Call 2022
Dr. Josué Rodolfo
Villegas Mendoza
Universidad Auténoma h Dr. Saumya Silori, CSIR-
de Baja California (UABC), /’ vl :ﬁ\ National Institute of
Ensenada, México y i , Oceanography,
Mentors: Natalia Osma - ‘ Visakhapatnam, India
Chile) & Carol Robinson : = Mentor: X. Antén Alvarez-
( ) Mentoring Scheme - .
(UK) Salgado (Spain)

 3calls (2022, 2023 + one ongoing), with 10 applications from early career researchers based in 7 countries.

* 5 mentees and 6 working group members involved.

» writing postdoc fellowship proposals, funding acquisition for research stays, training on specific techniques (optics,
enzymes), data analysis and writing papers.



Plans for 2024 (year 4)
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During 2024 we will: Re IVI Q
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Continue the mentoring scheme & seminar series

Publish the position paper, model paper, data paper and a paper in Frontiers for Young Minds
Complete the best practice methods manual Dl 1
Aim to hold an in person meeting in 2024 to progress these 38.0 :-

8.5
8.0

Request a 2 year no cost extension 75
36.0 - 7.0
}Irontiers Frontiers for t Part T ¢ -
p— - 34.0 -
32.0 -
Marine Microses, Climate Changs: Lose it Breath? e 30.0 -
the Driving... Observing From e usuaihye do.not Whink sbout how the Future?
Ships e DS et s bt =
28'0 | | | |
334 338 342 346 350
(’ N e St CaLH - . . . . . .
L i @ = & Vertically integrated mesopelagic remineralisation

(mmol C m2 d?) north of the Canary Islands
simulated by the global model MOPS (Kriest et al.,
2023).

The mystery of respiration in the dark ocean



= P -

3
Javier Aristegui Gerhard Herndl Yao Zhang Giorgio Dall'Olmo Toshi Nagata Dominique Lefevre Katja Fennel Xose Anton Haimanti Biswas Raquel Flynn Morten Iversen dack Middelburg Christian Tamburini
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Natalia Osma Matthieu Bressac Ying Wu

"~ Thank you SCOR

Hyung Jeek Kim
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